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Relays, Contactors, Solenoids, and Power Distribution

TE Connectivity (TE) high-performance relays, contactors and switches are designed specifically to operate
in extremely rigorous environments in military and aerospace applications. Our relay products include COTS
(commercial off-the-shelf), Mil-Spec, plus highly specialized, and custom-designed products. These high-
performance products are designed to withstand extreme shock, vibration, temperature and altitude.

Brands You Trust

Among our portfolio are some of the more respected
brands in the high performance switching industry:

e CII military and aerospace relays, sensors and custom
solenoids

e HARTMAN aerospace power relays, contactors,
sensors and power distribution units

. high voltage relays, contactors, protective
relays and power distribution units

This brochure provides an overview of our product line.
It includes products with switching capabilities from dry
circuit up through 1000 A. Some relays are capable of
switching up to 6 GHz signals, while others can handle
voltages up to 70 kV. Other types combine solid-state
circuits with electromechanical or solid state outputs to
create timers, sensors, monitors and controllers. And
they are specifically designed for operation in extremes
of temperature, shock, vibration and altitude.

Relays

TE’s high-performance relays are designed to perform
reliably in extremely rigorous environments in military
and aerospace applications. Our balanced force
design provides the benefits of consistently high
contact pressure, reduced bounce and less arching,
helping to lead to extended contact life.

Contactors

TE delivers the switching performance demanded by
aerospace and defense applications with our light-
weight contactors, which offer continuous current
ratings up to 1000 A and voltages up to 1800 VDC in
very compact, sealed packages.

Solenoids

Our solenoids are also designed and manufactured
on a custom basis to precisely meet your demanding
high-performance actuation requirements. We offer a
broad range of coil, termination and plunger options,
and push, pull and combination motion is available.

Power Distribution

HARTMAN AC and DC power distribution units (PDUs)
and KILOVAC HVDC PDUs are designed, built and
qualified to meet your specific requirements, serving
the commercial and military industries.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS

=TE

‘connectivity




Global Contacts

LET'S CONNECT

We make it easy to connect with our experts and are ready to

provide all the support you need. Just call your local support number or visit
www.te.com/industrial to chat with a Product Information Specialist.

Technical Support

te.com/support-center

North America +1800 522 6752
North America (Toll) +1717 986 7777
EMEA/South Africa +800 0440 5100
EMEA (Toll) +3173 624 6999
India (Toll-Free) +800 440 5100

Asia Pacific
Japan
Australia

New Zealand

+86 400 820 6015
044 844 8180

+612 9554 2695
+64 (0) 9 634 4580
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AGASTAT, Cll, HARTMAN, KILOVAC, TE, TE Connectivity and the TE connectivity (logo) are trademarks of the
TE Connectivity Ltd. family of companies. Other products, logos, and company names mentioned herein may be
trademarks of their respective owners.

While TE has made every reasonable effort to ensure the accuracy of the information herein, nothing herein
constitutes any guarantee that such information is error-free, or any other representation, warranty or guarantee
that the information is accurate, correct, reliable or current. The TE entity issuing this publication reserves the right
to make any adjustments to the information contained herein at any time without notice. All implied warranties
regarding the information contained herein, including, but not limited to, any implied warranties of merchantability
or fitness for a particular purpose are expressly disclaimed. The dimensions herein are for reference purposes only
and are subject to change without notice. Specifications are subject to change without notice.

Consult TE for the latest dimensions and design specifications.

© 2018 TE Connectivity Ltd. family of companies All Rights Reserved.
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Section 1
Low Signal Relays

Cll brand low signal
electromechanical relays
are designed and built to
perform under the most
demanding environmen-
tal conditions in military,
aerospace and commer-
cial applications. Relays
are rated from signal
level up to 10 amps
switching in a variety of
package sizes, mounting
configurations, and
termination options.
There are both non-
latching and latching
designs. Standard,
bifilar, and sensitive
coils are available with
optional diode suppres-
sion. Relays are qualified
to MIL-PRF-39016,
MIL-R-5757, MIL-
PRF-28776, MS27245,
and MS27247.

Section 2

High Frequency, Low
Signal Relays

TE MW Series relays are
noted for their improved
signal repeatability and
RF switching capabilities
to the 6 GHz microwave
range in a hermetically
sealed, subminiature
package. Excellent
signal isolation, stable
insertion loss, and low
VSWR are provided.
Standard versions are
available for applications
ranging from wireless
communications to
precision high-speed
test equipment. High
performance versions
are available for even
more demanding envi-
ronmental conditions.

Introduction

Section 3
High Vibration Relays

TE High Vibration MAV
and MSV Series TO-5
relays are designed to
withstand vibration levels
to 380 G’s at 200 Hz. The
small footprint and low
profile offer the customer
considerable space
savings and permits
high density packaging
without sacrificing quality
performance. Relays are
available as standard or
sensitive with a variety

of coil voltages. The high
shock and vibration
ratings of MAV and MSV
series make them well
suited for the rigorous
demands of military

and aerospace usage.

Section 4

High Reliability Relays
and Contactors for
Space Applications

TE offers a variety of
relay solutions for hi-re-
liability and space envi-
ronments. Our space
products begin as relays
manufactured to estab-
lished QPL mil specs,
then receiving additional
processing and testing
tailored to the custom-
er’'s specific application
needs.

Clean room construction,
highly controlled pro-
cesses, tracking

and serialization of data,
quality audits throughout
the manufacturing cycle,
along with extensive
product testing, assure
our customers that their
hi-reliability standards
and requirements will be
met or exceeded.

Section 5
Mid-Range Relays

TE CIl brand Mid-range
relays offer critical size
and weight savings in
aircraft applications by
providing efficient power
switching in a compact
package. Relays vary in
size from the compact 5
amp package all the way
up to a 50 amp version in
a 1inch cube enclosure.

Our balanced force
design provides the
benefit of consistently
high contact pressure,
reduced bounce, and
less arching leading to
extended contact life. A
variety of coil options are
available which allow the
AC or DC control.

Terminal styles include
socket pins, solder pins,
and solder hooks. Each
series comes with a vari-
ety of mounting options.
Relays are qualified to
MIL-PRF-6106 and
MIL-PRF-83536.

Section 6

Lightweight AC and
DC Contactors/Relays
and Sensing Devices

TE offers some of the
lightest, smallest and
most efficient AC and DC
contactors available
today for aerospace
commercial and military
electrical power systems.
These contactors are
available in multiple
contact configurations,
current/voltage ratings,
auxiliary contact
configurations, and
mounting styles.

TE prides itself in having
the technical experience,
knowledge and ability

to offer their customers

products that meet and
exceed their demanding
requirements.

HARTMAN AC and DC
contactors are light
weight and environmen-
tally (gasket) sealed.
Hermetically sealed
enclosures are available
for the most severe
environmental conditions
or altitudes above 50,000
feet. Multiple main
contact configurations
and auxiliary contact
configurations are
available. AC and DC
contactors are designed
to meet the applicable
requirements of MIL-
PRF-6106 and/or specific
customer specifications.

TE also has Sensing
and Protective Devices
available with various
functions, including
current monitoring,
reverse current protec-
tion, over/under voltage
protection, over/under
frequency protection,
automatic drop-out for
starting applications
and three-phase remote
power controllers with
various over current trip
functions.

TE offers HARTMAN
brand products that are
designed for use in the
Space Industry. The
N-Series relays offer
highly reliable switch-
ing for 115 Volt AC and
28 Vdc circuits. These
units are available with
multiple contact con-
figurations, latching or
non-latching operat-

ing modes, and with
current ratings up to

100 amperes and are
designed to meet the
requirements of MIL-PRF-
6106. Because they are
ITAR restricted, they are
not shown in this catalog.
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Section 7

Lightweight DC Relays
and Contactors

TE KILOVAC DC contac-
tors deliver the switching
performance demanded
by aerospace and
defense applications.
These lightweight
contactors offer con-
tinuous current ratings
up to 500 amps at 900
Volts DC in very compact
packages. Standard and
customized individual
contactors are available,
as well as custom-de-
signed, fully-qualified
main power and high
voltage distribution
assemblies.

Section 8
Time Delay Relays

Our broad line of time
delay relays includes
delay-on-operate, fixed
and adjustable; delay-
on-release, fixed &
adjustable; and interval
timers with relay or solid
state outputs. All are
hermetically sealed with
a variety of package &
mounting configurations.
Contact ratings range
from 2 to 10A, with MIL
qualification on 10A
versions. Also available
are MIL approved
subminiature digital
timing modules.

Introduction (Continued)

Section 9
Sensors

Our versatile line of
sensors includes AC &
DC voltage sensors, and
AC frequency and phase
sensors. All are hermeti-
cally sealed, with a
variety of mounting
options, and relay
contact outputs.

Section 10
Solid State Relays

The product line
includes both AC and
DC versions, with output
ratings up to 25A. AC
relays rated at 2A, 10A,
& 25A feature zero
voltage turn-on for
reduced EMI. DC relays
are offered with ratings
up to 2A in several
miniature hermetically
sealed package
configurations, some
with optional isolated
status lines and/or short
circuit protection.

Section 11
Protective Relays

TE Protective Relays are
designed and manufac-
tured in compliance with
UL, CSA, IEEE, military
and customer specifica-
tions. These relays are

in use on applications
such as portable
generators, automatic
transfer switches,
irrigation pumps, refin-
eries, oil fields, aircraft,
ships and nuclear sub-
marines. A long list of TE
protective relays are fully
qualified by the military
for use in ground support
equipment, aircraft and
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Navy ships high-shock
applications. These are
managed in the DOD
supply system under
NSN classes 5945

and 6110.

Section 12
Specialty Relays

TE AGASTAT brand
relays feature unmatched
accuracy and reliability
in a pneumatic timer.
Representing over 50
years of research and
development in this
specialized field, TE
AGASTAT brand relays
offer unprecedented
economy and reliability
under severe operating
conditions. Voltages
range from 6 to 550 VAC/
VDC and timing ranges
from 0.1 seconds to 60
minutes.

Relays are available in
off and on delay mod-
els as commercial and
nuclear qualified. A
broad line of general
purpose, time delay, and
magnetic latching control
relays are also offered.

In addition to our
AGASTAT brand relays,
TE MDR rotary relays
provide good durability
and excellent resistance
to shock and vibration in
specialized applications.
Relays are rated up to
10 amps switching, 4 to
24 poles, latching option,
and are available in 2
sizes (2-1/2 and 4 inch
diameters). MDR relays
are also offered as
commercial grade.

Section 13
Solenoids

Our solenoids are
designed and
manufactured on a
custom basis to precisely
meet your demanding
high performance
actuation requirements.

Section 14

Power Distribution
Units

TE HARTMAN AC and
DC power distribution
units (PDUs) and
KILOVAC DC PDUs are
designed, built and
qualified to meet your
specific requirements
serving both the com-
mercial and military
industries.

Allow us to apply our
significant expertise in
integrating bus-bar

and plug-in contactors,
relays, sensors, monitors,
circuit breakers, shunts,
generator control units
and other components
into compact, lightweight
power distribution units.

Section 15

Sensors

TE offers a growing
range of sensors for
military and aerospace
needs. We will work with
you to understand the
custom requirements
of your application. Our
goal is to design, man-
ufacture, and deliver
superior solutions with
uncompromising accu-
racy, robustness, and
reliability.
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Miscellaneous Information

Disclaimer

While TE has made every reasonable
effort to ensure the accuracy of the
information herein, nothing herein
constitutes any guarantee that such
information is error-free, or any other
representation, warranty or guarantee
that the information is accurate, correct,
reliable or current. The TE entity issuing
this publication reserves the right to
make any adjustments to the information
contained herein at any time without
notice. All implied warranties regarding
the information contained herein,
including, but not limited to, any implied
warranties of merchantability or fitness
for a particular purpose are expressly
disclaimed. The dimensions herein are
for reference purposes only and are
subject to change without notice.
Specifications are subject to change
without notice. Consult TE for the latest
dimensions and design specifications.

© 2018 TE Corporation.

All Rights Reserved.
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Connectivity (logo) are trademarks of
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Technology Corporation.

NORYL is a trademark of SABIC
Innovative Plastics
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YAZAKI is a trademark of Yazaki North
America, Inc.
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See inside back cover for Global
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Single Pole, Electrically Held, 1 Amp and Less

1MA, 1MAD, 1MADD 1MA 1MAD 1MADD
Standard T0-5 Standard T0-5 Standard T0-5 Diode
High Performance Relay Diode Suppressed Suppressed/Protected
Qualified to High Performance Relay High Performance Relay
MIL-R-39016/7 Qualified to Qualified to
MIL-R-39016/23 MIL-R-39016/24

A A

A2 X1 "2 XLy A2 i
7% + 7%
X2 %:' X2 X2
O—— O——
W A3

AWm A3 A1m A3
Terminal View Terminal View Terminal View

Product Facts Product Facts Product Facts
m Hermetically sealed m Suppression diode m Suppression &
m High shock & vibration m Hermetically sealed protection diodes

ratings m High shock & vibration m Hermetically sealed
m Spreader pad ratings m High shock & vibration
m Excellent RF switching m Spreader pad ratings

m Spreader pad
m Excellent RF switching

m Excellent RF switching

Electrical Characteristics Contact Ratings

Contact Arrangement — Contact T Operations
1 Form C (SPDT) Load e MINd.
cOntac[ Ma]eria' J— 1.0A @ 28 Vdc Resistive 100,000
Stationary — 250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
Gold/platinum/palladium/silver alloy 100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
(gold plated) 0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
Moveable — o 0.1A @ 28 Vdc Lamp 100,000
Gold/platinum/palladium/silver alloy 30 pA @ 50 mvdc Low Level 1,000,000
(gold plated) 0.1A @ 28 Vdc Intermediate Current 50,000

Contact Resistance —

Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)
After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)

Mechanical Life Expectancy — ﬂ 335 (8.51) DIA MAX %
1 million operations
Coil Voltage — 5 to 26.5 Vdc

370/(9.40) DIAMAX f—
Coil Power — 512 mW max. @ 25°C ‘28&/(&”) 01 - O;L -
Duty Cycle — Continuous l ' ( ﬂ r '0?823"9'?10
Pick-up Voltage — Approximately N
50% of nominal coil voltage TERMINALS 7T
Pick-up Sensitivity — I W 1.500 MINd (38.1) ot

o N C 500 MINd (12.7)
100 mW max. @ 25°C P 187 +.010 (4.75 + .25)
(Lenfth excludes spreader pad) 200(508)
i " DA
450+ 3°
<otz (043 Dia I
—{ .370(3.40) DIAMAX F 1MA/1MAD/1MADD Header

1MA/AMAD/1MADD Enclosure

/// HIGH PERFORMANCE RELAYS



Cll Low Signal Relays

Single Pole, Electrically Held, 1 Amp and Less (Continued)

1MA, 1MAD, 1MADD Operating Characteristics

Environmental Characteristics

Semiconductor Characteristics

(Continued) Timing — Temperature Range — Diode —
Operate Time — 2.0 ms max. -65°C to +125°C 100 Vdc peak inverse voltage (PIV)
Release Time — Weight — 1.0 Vdc max. transient voltage
1MA — 2.0 ms max. 0.08 0z. (2.27 grms)
TMAD/1MADD — 4.0 ms max. 0.09 0z. (2.52 grms) with spreader pad
(suppression diode, suppression/ attached
steering diodes) Vibration Resistance —
Contact Bounce — 1.5 ms max 30 G’s, 10 to 3,000 Hz
Dielectric W“hstandmg Vullage — Shock Resistance —
Between Open Contacts — 75G's, 6 +1 ms max.
500 Vrms 60 Hz o
Between Adjacent Contacts — &II,LLF? ggg{;\é;l (JIMA)
Beteen Conais & G — ML 3901623 (U1HAD)
500 Vims 60 Hr MIL-R-39016/24 (JIMADD)
Insulation Resistance —
10,000 megohms @ 500 Vdc
1,000 megohms @ 500 Vdc
(coil to case @ +125°C) ‘ N
 —— —
[ Jww —5
*r 014:+.003 (0.36)
<—370(9.40) SQ MAX—> 0.47 (1.19) DIA
100 (2.54) >
©) é ©} '
l 100 (2.54)
—O—+—O0— |+
o) f
LQTQJ
s\eeo) W |y
Spreader & Mounting Pads
Coil Data
Coil — - Pickup Pickup Drop-Out  Drop-Out .
Nulp. Resistance Coil Circuit Coil Circuit Voltage Base Turn Voltage Base Turn Voltage Voltage Nom. Coil . .
Coil in Ohms Current Current Vde (Max.) On Current Vdc (Max.) On Current Vde (Min.) Vdc (Min.) Power Max. Coil Coil
Voltage o o MA(Max.) mA (Min.) o mA (Max.) o MA (Max.) on on (mW) Voltage Desig.
wae) *10%C25C yoteoy  oetsy) @25C T@agep @1BC gypsp  @25°C @65C g apee
(Note 1) (Note 2) (Note 2) (Note 2) (Note 2)
1MA/MAD
5.0 63 n/a n/a 2.8 n/a 3.7 n/a 0.23 0.15 397 6.0 5
6.0 125 n/a n/a 3.5 n/a 4.5 n/a 0.28 0.18 288 8.0 6
9.0 280 n/a n/a 5.3 n/a 6.8 n/a 0.54 0.35 289 12.0 9
12.0 500 n/a n/a 7.0 n/a 9.0 n/a 0.63 0.40 288 16.0 12
18.0 1,130 n/a n/a 10.5 n/a 13.5 n/a 0.91 0.58 287 24.0 18
26.5 2,000 n/a n/a 14.2 n/a 18.0 n/a 1.37 0.89 351 32.0 26
1MADD
5.0 50 100.0 72.7 3.5 n/a 4.5 n/a 0.23 0.15 500 6.0 5
6.0 98 62.4 46.3 41 n/a 5.5 n/a 0.28 0.18 367 8.0 6
9.0 280 33.7 25.9 6.3 n/a 7.8 n/a 0.54 0.35 289 12.0 9
12.0 500 25.6 20.0 8.0 n/a 10.0 n/a 0.63 0.40 288 16.0 12
18.0 1,130 17.2 13.6 11.6 n/a 14.5 n/a 0.91 0.58 287 24.0 18
26.5 2,000 14.4 11.5 15.4 n/a 19.0 n/a 1.37 0.89 351 32.0 26

Notes: 1. Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.

2. Set base current at 3 mA to 15 mA during measurements.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics

in the order in which the codes are listed.

Specifying a Part Number Example*: Type Terminal Diodes Coils Spreader/Mounting Pads
1MA C D -26 S

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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1MS, 1MSD, 1MSDD

Electrical Characteristics
Contact Arrangement —

1 Form C (SPDT)

Contact Material —

Stationary —
Gold/platinum/palladium/silver alloy
(gold plated)

Moveable —
Gold/platinum/palladium/silver alloy
(gold plated)

Contact Resistance —

Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)
Mechanical Life Expectancy —
1 million operations

Coil Voltage — 5 to 40 Vdc

Coil Power — 506 mW max. @ 25°C
Duty Cycle — Continuous
Pick-up Voltage — Approximately
50% of nominal coil voltage
Pick-up Sensitivity —

40 mW max. @ 25°C

Single Pole, Electrically Held, 1 Amp and Less (Continued)

1MS
Sensitive T0-5

High Performance Relay

Qualified to
MIL-R-39016/10

Y X1
jQk—o
wO A3

Terminal View

Product Facts
m Hermetically sealed

m High shock & vibration
ratings

m Spreader pad
m Excellent RF switching

Contact Ratings

1MSD

Sensitive T0-5
Diode Suppressed
High Performance Relay

Qualified to
MIL-R-39016/25

/_l\
A2 X1 CT

wO

Terminal View

Product Facts
m Suppression diode
m Hermetically sealed

m High shock & vibration
ratings

m Spreader pad
m Excellent RF switching

1MSDD

Sensitive T0-5 Diode
Suppressed/Protected
High Performance Relay

Qualified to
MIL-R-39016/26

/_I\

A2 X1
ST,
07—

A A3

Terminal View

Product Facts

m Suppression &
protection diodes

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pad
m Excellent RF switching

Contact Operations
Load Type MIN.
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
0.1 A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000
0.1 A @ 28 Vdc Intermediate Current 50,000
ﬂ 335(851) DIA MAX ﬁ
— T —f 370 (9.40) DIAMAX fe—
( ’ 031 £.003(0.79) 035+.010
.375(9.53) | (0.89)
MAX
& TERMINALS
= W 1.500 MING (38.1)
N C 500 MINd (12.7)
P 187+.010 (4.75+.25) 'ZOOS?A(JB)
(Length excludes spreader pad)
>||<01 7+002 (0.43) DIA 1MS/1MSD/1MSDD Header

—{ 370 (9.40) DIA MAX F

1MS/1MSD/1MSDD Enclosure

/// HIGH PERFORMANCE RELAYS



Cll Low Signal Relays

Single Pole, Electrically Held, 1 Amp and Less (Continued)

1MS, 1MSD, 1MSDD Operating Characteristics Environmental Characteristics  Semiconductor Characteristics
(Continued) Timing — Temperature Range — Diode —
Operate Time — 4.0 ms max. -65°C to +125°C 100 Vdc peak inverse voltage (PIV)
Release Time — Weight — 1.0 Vdc max. transient voltage
1MS — 2.5 ms max. 0.10 0z. (2.84 grms) o)
1MSD/1 MSDD._ 7.5 ms max. 0.11 0z. (3.09 grms) with spreader pad f—
(suppression diode, suppression/ attached -
steering diodes) Vibration Resistance — e}
Contact Bounce — 1.5 ms max 30 G’s, 10 to 3,000 Hz s
Dielectric Wlihslandlng Vullage — Shock Resistance — (7))
Between Open Contacts — 75G's, 6 +1 ms max. o
500 Vrms 60 Hz o
Between Adjacent Contacts — I\Q/III,LLF? ggg‘;‘éﬁo (J1MS) a
Beteen Conais & G — ML 39016725 (J1NSD) -
500 Vims 60 Hz MIL-R-39016/26 (JIMSDD) o
Insulation Resistance — g
10,000 megohms @ 500 Vdc
1,000 megohms @ 500 Vdc e ——— £ @
(coil to case @ +125°C) I:I 103(262) ‘ 4
ﬁ* 1014003 (0.36)
«—370(9.40) SQ MAX—> 047 (1.19) DIA
100 (2.54) <>

S W |« 140-175DIA
(356-4.45)
. Spreader & Mounting Pads
Coil Data
Coil —— S Pickup Pickup Drop-Out  Drop-Out .
oo Resistance SR CRLEIL voltage 0580 MR voltage 04T Voltage  voltage MRS ol oL
in Ohms Vde (Max.) Vdc (Max.) Vdc (MINd) Vdc (MINd) : .
Voltage o onr MA (Max.) mA (MINd) o mA (Max.) o mA (Max.) o o (mW) Voltage Desig.
wic) *F10%C2°C yoeteoy otz @25C  T@agep @15°C gy  @25°C  @65C g apep
(Note 1) (Note 2) (Note 2) (Note 2) (Note 2)
1MS/MSD
5.0 125 n/a n/a 2.8 n/a 3.7 n/a 0.23 0.15 200 8.0 5
6.0 255 n/a n/a 3.5 n/a 4.5 n/a 0.28 0.18 141 11.0 6
9.0 630 n/a n/a 5.3 n/a 6.8 n/a 0.54 0.35 129 12.0 9
12.0 1,025 n/a n/a 7.0 n/a 9.0 n/a 0.63 0.40 140 22.0 12
18.0 2,300 n/a n/a 10.5 n/a 13.5 n/a 0.91 0.59 141 24.0 18
26.5 4,000 n/a n/a 14.2 n/a 18.0 n/a 1.37 0.89 176 45.0 26
32.0 6,500 n/a n/a 18.7 n/a 24.0 n/a 1.59 1.0 158 57.0 32
40.0 11,000 n/a n/a 23.3 n/a 30.0 n/a 2.0 1.3 145 75.0 40
1MSDD
5.0 100 50.0 36.3 3.5 n/a 4.5 n/a 0.23 0.15 250 8.0 5
6.0 200 30.6 22.7 41 n/a 55 n/a 0.28 0.18 180 11.0 6
9.0 630 15.0 11.5 6.3 n/a 7.8 n/a 0.54 0.35 129 16.0 9
12.0 1,025 12.5 9.7 8.0 n/a 10.0 n/a 0.63 0.40 140 22.0 12
18.0 2,300 8.5 6.7 11.6 n/a 14.5 n/a 0.91 0.58 141 33.0 18
26.5 4,000 7.2 57 15.4 n/a 19.0 n/a 1.37 0.89 176 45.0 26
32.0 6,500 5.4 4.3 17.0 n/a 21.0 n/a 1.5 0.95 158 57.0 32
40.0 11,000 4.0 3.2 22.0 n/a 27.0 n/a 2.0 1.28 145 75.0 40

Notes: 1. Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.
2. Set base current at 3 mA to 15 mA during measurements.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics
in the order in which the codes are listed.

Specifying a Part Number Example: Type Terminal Diodes Coils Spreader/Mounting Pads
1MS C D -26 S

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.

PAGE 5

=TE

‘connectivity




Cll Low Signal Relays

1MAT

Electrical Characteristics
Contact Arrangement —

1 Form C (SPDT)

Contact Material —

Stationary —
Gold/platinum/palladium/silver alloy
(gold plated)

Moveable —
Gold/platinum/palladium/silver alloy
(gold plated)

Contact Resistance —

Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)
Mechanical Life Expectancy —
1 million operations

Coil Voltage — 510 26.5 Vdc
Coil Power — 512 mW max. @ 25°C
Duty Cycle — Continuous
Pick-up Voltage — Approximately
50% of nominal coil voltage
Pick-up Sensitivity —

100 mW max. @ 25°C

Single Pole, Electrically Held, 1 Amp and Less (Continued)

1MAT

Standard T0-5
Diode Suppressed/
Transistor Driven
High Performance Relay

Qualified to
MIL-R-28776/5

AN
O X1(l>+

A2 XB
% 3
pmO» -
X2
A3 ‘

Terminal View

Product Facts

m Transistor driver &
suppression diode

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pad
m Excellent RF switching

Contact Ratings

“hoad Type PG,
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
0.1 A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000
0.1A @ 28 Vdc Intermediate Current 50,000

ﬁ 335 (8.51) DIA MAX %

f

280(7.11)
MAX

>

TERMINALS

W 1.500 MINd (38.1)

C .500 MINd (12.7)

P 187 +.010 (4.75 + .25)
(Length excludes spreader pad)

<0170t (043) DA

—{ 370(940) DIAMAX P

1MAT Enclosure

031 +.003(0.79) ﬂ h
1

—{370(9.40) DIA MAX

PR

035010
(089)

SNEi

200 (5.08)
DIA

1MAT Header

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

Single Pole, Electrically Held, 1 Amp and Less (Continued)

1MAT (Continued) Operating Characteristics Environmental Characteristics ~ Semiconductor Characteristics
Timing — Temperature Range — Diode —
Operate Time — 2.0 ms max. -65°C to +125°C 100 Vdc peak inverse voltage (PIV)
Release Time — Weight — 1.0 Vdc max. transient voltage
4.0 ms max. 0.08 0z. (2.27 grms) Transistor — 0O
Contact Bounce — 1.5 ms max 0.09 oz. (2.52 grms) with spreader pad 0.3 Vdc MINd. base turn off voltage; f—
Dielectric Withstanding Voltage —  attached 6.0 Vdc min. emitter—tiase breakdown -
Between Open Contacts — Vibration Resistance — voltage (BVggo) @ 25°C; o
500 Vrms 60 Hz 30G's, 10 to 3,000 Hz 80.0 Vdc min. collector-base breakdown s
Between Adjacent Contacts — Shock Resistance — voltage (BVggo) @ 25°C & 16=100 pA "
gOO meSCGO Hz 2 Cai 75G's, 6 +1 ms max. <
etween Contacts & Coil —
QPL Approval — =}
500 Vims 60 Hz MIL-R-28776/5 (J1MAT) )
Insulation Resistance — -
10,000 megohms @ 500 Vdc A
1,000 megohms @ 500 Vdc o
(coil to case @ +125°C) )
<
n
J; | i
C——
— —7
p 014003 (0.36)

100 (254) [<—>1

v
© w

Spreader & Mounting Pads

<—2370(9.40) SQ MAX— 0.47 (1.19) DIA

|« 140— 175 DIA
(356 445)

Coil Data
Coil — A Pickup Pickup Drop-Out  Drop-Out .
Nulp. Resistance Coil Circuit Coil Circuit Voltage Base Turn Voltage Base Turn Voltage Voltage Nom. Coil ) )
Coil in Ohms Current Current Vdc (Max.) On Current Vde (Max.) On Current Vde (MINd) Vdc (MINd) Power Max. Coil Coil
Voltage +10% @ 25°C mA (Max.) mA (MINd) ,c' mA (Max.) @ 125‘.0' mA (Max.) @ 25°C @ -65°C (mW) Voltage Desig.
(Vde) =0e (Note 1&2)  (Note 1&2) @ 25°C @ 125°C @ 25°C
(Note 1) (Note 2) (Note 2) (Note 2) (Note 2)
1MAT
5.0 63 89.6 66.6 3.0 0.60 3.9 2.38 0.24 0.15 397 5.8 5
6.0 125 55.5 42.0 3.8 0.42 5.2 1.60 0.31 0.18 288 8.0 6
9.0 280 38.1 28.0 5.6 0.27 7.8 1.07 0.47 0.35 289 12.0 9
12.0 500 28.1 20.9 7.2 0.21 10.0 0.80 0.62 0.40 288 16.0 12
18.0 1,130 18.8 13.8 10.7 0.12 14.5 0.53 0.94 0.58 287 24.0 18
26.5 2,000 15.5 11.5 14.4 0.10 19.0 0.40 1.25 0.89 351 32.0 26

Notes: 1. Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.
2. Set base current at 3 mA to 15 mA during measurements.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics
in the order in which the codes are listed.

Specifying a Part Number Example: Type Terminal Diodes Coils Spreader/Mounting Pads
1MA C T -26 S

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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Cll Low Signal Relays

Single Pole, Electrically Held, 1 Amp and Less (Continued)

1MST 1MST

Sensitive T0-5
Diode Suppressed/
Transistor Driven
High Performance Relay

Qualified to MIL-R-28776/4

A
o xo:

A2 B
A 3
O -
Al %o
A3 X

Terminal View

Product Facts

m Transistor driver &
suppression diode

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pad
m Excellent RF switching

Electrical Characteristics

Contact Ratings

Contact Arrangement — 1.0A @ 28 Vdc Resistive 100,000
1 Form C (SPDT) 250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
Contact Material — 100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
Stationary — o 0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
Gold/platinum/palladiumysilver alloy 01A @ 28 Vdo Lamp 100.000
f\%{,%;tl)?éed_) 30 pA @ 50 mVdc Low Level 1,000,000
Gold/platinum/palladium/silver alloy 0.1 A @ 28 Vdc Intermediate Current 50,000
(gold plated)
Contact Resistance —
Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)
After Life — 200 milliohms max. 335 (8.51) DIA MAX
(measured @ 1 A @ 28 Vdc) H’ %
Mechanical Life Expectancy — [
1 million operations ey H} 370/(9.40) DIAMAX k—
Coil Voltage — 5 to 40 Vdc i 78939 | 031 +.003 0.79) 035010
Coil Power — 506 mW max. @ 25°C | ﬁf’)
Duty Cycle — Continuous | ; —
Pick-up Voltage — Approximately } ] TERMINALS T
50% of nominal coil voltage & W 1500 MIN (38.1) &
Pick-up Sensitivity — IR -
40 mW max. @ 25°C (Length excludes spreader pad)
360+ 3 200 (5.08)
1 DIA
>|[|<01 7{%%21 (0.43) DIA 1MST Header

{370 (9.40) DIAMAX P

1MST Enclosure

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

Single Pole, Electrically Held, 1 Amp and Less (Continued)

1MST (Continued) Operating Characteristics Environmental Characteristics ~ Semiconductor Characteristics

Timing — Temperature Range — Diode —
Operate Time — -65°C to +125°C 100 Vdc peak inverse voltage (PIV)
3.5 ms max. Weight — 1.0 Vdc max. transient voltage
Release Time — 0.10 0z. (2.84 grms) Transistor — o)
7.5 ms max. 0.11 0z. (3.09 grms) with spreader pad 0.3 Vdc min. base turn off voltage; f—
Contact Bounce — 1.5 ms max attached 6.0 Vdc min. emitter-base breakdown -
Dielectric Withstanding Voltage —  Vibration Resistance — voltage (BVggq) @ 25°C; o)
Between Open Contacts — 30G's, 10 to 3,000 Hz 80.0 Vdc min. collectoor—base breakdown s
500 Vrms 60 Hz Shock Resistance — voltage (BVpo) @ 25°C & 1,=100 pA 0
Between Adjacent Contacts — 75G’s, 6 +1 ms max. <
500 Vrms 60 Hz

. QPL Approval — =2
Between Contacts & Coil — R
500 Vims 60 Hz MIL-R-28776/4 (JIMST) o
Insulation Resistance — pY)
10,000 megohms @ 500 Vdc o
1,000 megohms @ 500 Vdc )
(coil to case @ +125°C) ﬁ

J; | i
 ——
I —
ﬁ* .014+.003 (0.36)

<370 (9.40) SQ MAX—> 047 (1.19) DIA
100 (2.54) [<—>{

(356-4.45)

Spreader & Mounting Pads

Coil Data
Coil —— - Pickup Pickup Drop-Out  Drop-Out .
Nulp. Resistance Coil Circuit Coil Circuit Voltage Base Turn Voltage Base Turn Voltage Voltage Nom. Coil ) )
Coil in Ohms Current Current Vdc (Max.) On Current Vdc (Max.) On Current Vde (Min.) Vdc (Min.) Power Max. Coil Coil
Voltage +10% @ 25°C mA (Max.) mA (Min.) @ 25,c' mA (Max.) @ 125‘.0' mA (Max.) @ 25.,0' @ -65°c. (mW) Voltage Desig.
(Vde) - (Note 1&2)  (Note 1&2) @ 25°C @ 125°C @ 25°C
(Note 1) (Note 2) (Note 2) (Note 2) (Note 2)
1MST
5.0 125 47.8 34.7 2.6 0.28 3.6 1.20 0.22 0.15 200 8.0 5
6.0 255 27.7 21.2 3.5 0.20 4.8 0.78 0.28 0.18 141 11.0 6
9.0 630 16.8 11.8 5.4 0.13 7.8 0.48 0.54 0.35 129 16.0 9
12.0 1,025 13.6 10.1 6.6 0.10 10.0 0.39 0.63 0.41 140 22.0 12
18.0 2,300 9.1 6.7 9.8 0.07 14.5 0.26 0.91 0.58 141 33.0 18
26.5 4,000 7.7 5.7 12.8 0.05 19.0 0.20 1.37 0.89 176 45.0 26
32.0 6,500 5.8 4.2 18.7 0.04 24.0 0.16 1.60 1.00 158 57.0 32
40.0 11,000 4.3 3.1 23.3 0.03 30.0 0.13 2.10 1.30 145 75.0 40

Notes: 1. Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.
2. Set base current at 3 mA to 15 mA during measurements.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics
in the order in which the codes are listed.

Specifying a Part Number Example: Type Terminal Diodes Coils Spreader/Mounting Pads
1MS C T -26 S

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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MA, MAD, MADD

Electrical Characteristics

Contact Arrangement —

2 Form C (DPDT)

Contact Material —

Stationary —
Gold/platinum/palladium/silver alloy
(gold plated)

Moveable —
Gold/platinum/palladium/silver alloy
(gold plated)

Contact Resistance —

Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)

Mechanical Life Expectancy —
1 million operations

Coil Voltage —
5to 30 Vdc (MA/MAD)
510 26.5 Vdc (MADD)

Coil Power — 675 mW max. @ 25°C
Duty Cycle — Continuous

Pick-up Voltage — Approximately
50% of nominal coil voltage

Pick-up Sensitivity —

130 mW max. @ 25°C

Double Pole, Electrically

Held, 1 Amp and Less

MA

Standard T0-5
High Performance Relay

Qualified to
MIL-R-39016/9

P
&g

X1 X2
A2 B2
M B1
A3 B3

Terminal View

Product Facts
m Hermetically sealed

m High shock & vibration
ratings

m Spreader pads
m Excellent RF switching

Contact Ratings

MAD

Standard T0-5
Diode Suppressed
High Performance Relay

Qualified to
MIL-R-39016/15

e

A2 B2

i
A3 B3

Terminal View

Product Facts
m Suppression diode
m Hermetically sealed

m High shock & vibration
ratings

m Spreader pads
m Excellent RF switching

MADD

Standard T0-5 Diode
Suppressed/Protected
High Performance Relay

Qualified to
MIL-R-39016/20

i

- +

X2 X1

2 B2

nO» <«
A3 8

Terminal View

Product Facts

m Suppression &
protection diodes

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pads
m Excellent RF switching

Cfggzct Type Opel\sl?:‘l.ons
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
0.1 A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000
0.1 A @ 28 Vdc Intermediate Current 50,000

ﬁ 335

(851) DIA MAX %

280 711
Ll
i il 0 T
(i i TERMINALS
‘ it W 1500 MIN (38.1)
I i C 500 MIN (12.7)
I ; P 187+.010 (4.75£.25)
; (Length excludes mounting pad)
'J OPTIONAL PINS ||« O17+0%21 (0.43) DIA
Wil —|370(940) DIAMAX P

Enclosure

/// HIGH PERFORMANCE RELAYS

031 +.003(0.79) ﬂ h

——{ 370 (940) DIAMAX f—

.035(0.89)

SNEi

200 (5.08)
DIA

GROUND PIN
(OPTIONAL)



Cll Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Insulation Resistance —
10,000 megohms min. @ 500 Vdc
1,000 megohms @ 500 Vdc

(coil to case @ +125°C)

MA, MAD, MADD (Continued) Operating Characteristics Environmental Characteristics ~ Semiconductor Characteristics

Timing — Temperature Range — Diode —

Operate Time — 2.0 ms max. -65°C to +125°C 100 Vdc peak inverse voltage (PIV)

Release Time — Weight — 1.0 Vdc max. transient voltage

MA — 1.5 ms max. 0.09 0z (2.55 grms) 0O

MAD/MADD — 4.0 ms max. 0.10 oz. (2.80 grms) with spreader pad =

(suppression diode, suppression/ attached -

steering diodes) Vibration Resistance — e}

Contact Bounce — 1.5 ms max 30G's, 10 to 3,000 Hz s

Dielectric W“hstandmg Vullage i Shock Resistance — (7))

Between Open Contacts — 75G’s, 6 +1 ms max. Q

500 Vrms 60 Hz o

Between Adjacent Contacts — &II,LLF? gg{ﬁ‘é% (JMA) a

Bevee Cons & Cll— ML 3901671 (10) 5

500 Vims 60 Hz MIL-R-39016/20 (JMADD) o
Q
<
n

N 4 S |
RN I E— |
l:l 108(262) 156/(396) B ‘
f 014003 (0.36)
4
<—370/(9.40) SO MAX—> < 395 (10.03) SQ MAX —> 0.47 (1.19) DIA
100 (254) > 150 (381) [«
©] T S} i
100 (2.54)
A T O7T %
T r
(&} T &}
&—7—9 AT
S S2 w
Coil Data Spreader & Mounting Pads
Coil e S Pickup Pickup Drop-Out  Drop-Out .
Nurp. Resistance Coil Circuit Coil Circuit Voltage Base Turn Voltage Base Turn Voltage Voltage Nom. Coil ) )
Coil in Ohms Current Current Vdc (Max.) On Current Vdc (Max.) On Current Vdc (Min.) Vdc (Min.) Power  Max. Coil Coil
Voltage +10% @ 25°C mA (Max.) mA (Min.) 25°c' mA (M?x.) @ 125°C mA (Manx.) @ 25“0. @ -65°C. (mwo) Voltage Desig.
(Vde) (Note 1) (Note 1&2)  (Note 1&2) (Note 2) @ 25°C (Note 2) @125°C (Note 2) (Note 2) @25
MA/MAD
5.0 50 n/a n/a 2.7 n/a 3.5 n/a 0.22 0.14 500 5.8 5
6.0 98 n/a n/a 3.5 n/a 4.5 n/a 0.28 0.18 367 8.0 6
9.0 220 n/a n/a 5.3 n/a 6.8 n/a 0.54 0.35 368 12.0 9
12.0 390 n/a n/a 7.0 n/a 9.0 n/a 0.63 0.41 369 16.0 12
18.0 880 n/a n/a 10.5 n/a 13.5 n/a 0.91 0.59 368 24.0 18
26.5 1,560 n/a n/a 14.2 n/a 18.0 n/a 1.37 0.89 450 32.0 26
30.0 2,500 n/a n/a 17.7 n/a 22.0 n/a 1.50 1.00 360 36.0 30
MADD
5.0 39 128.2 93.2 3.2 n/a 4.0 n/a 0.6 0.6 641 5.8 5
6.0 78 78.3 58.3 4.0 n/a 5.0 n/a 0.7 0.7 462 8.0 6
9.0 220 42.9 33.0 6.3 n/a 7.8 n/a 0.9 0.8 368 12.0 9
12.0 390 32.8 25.6 8.0 n/a 10.0 n/a 1.1 0.9 369 16.0 12
18.0 880 221 17.5 11.5 n/a 14.5 n/a 1.4 1.1 368 24.0 18
26.5 1,560 18.5 14.8 15.2 n/a 19.0 n/a 1.8 1.4 450 32.0 26

Notes: 1. Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.
2. Set base current at 3 mA to 15 mA during measurements.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics
in the order in which the codes are listed.

Specifying a Part Number Example: Type Terminal Diodes Ground Pins Coils Spreader/Mounting Pads
MA C D G -26 S

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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MS, MSD, MSDD

Electrical Characteristics

Contact Arrangement —

2 Form C (DPDT)

Contact Material —

Stationary —
Gold/platinum/palladium/silver alloy
(gold plated)

Moveable —
Gold/platinum/palladium/silver alloy
(gold plated)

Contact Resistance —

Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)
Mechanical Life Expectancy —
1 million operations

Coil Voltage — 5 to 48 Vidc

Coil Power — 565 mW max. @ 25°C
Duty Cycle — Continuous
Pick-up Voltage — Approximately
50% of nominal coil voltage
Pick-up Sensitivity —

60 mW max. @ 25°C

Double Pole, Electrically Held, 1 Amp and Less (Continued)

MS
Sensitive T0-5

High Performance Relay

Qualified to
MIL-R-39016/11

A

A2 B2
Al B1
A3 B3

Terminal View

Product Facts
m Hermetically sealed

m High shock & vibration
ratings

m Spreader pads
m Excellent RF switching

Contact Ratings

MSD

Sensitive T0-5
Diode Suppressed
High Performance Relay

Qualified to
MIL-R-39016/16

e

A2 B2

i
A3 B3

Terminal View

Product Facts
m Suppression diode
m Hermetically sealed

m High shock & vibration
ratings

m Spreader pads
m Excellent RF switching

MSDD

Sensitive T0-5 Diode
Suppressed/Protected
High Performance Relay

Qualified to
MIL-R-39016/21

T4
A2 B2
MO» El Elc_;g B1

A3 B3

Terminal View

Product Facts

m Suppression &
protection diodes

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pads
m Excellent RF switching

Contact Operations
Load Type Min.
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
0.1 A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000
0.1 A @ 28 Vdc Intermediate Current 50,000
ﬁ 335 (8.51) DIA MAX %
e [ 1 370(0.40) DIAMAX f—
375(953) | 031 003 (0.79)
MAX ‘ 035(0.89)
| S
& i TERMINALS
) iU W1.500 MIN (38.1)
o I C .500 MIN (12.7)
kit P .187+.010 (4.75+.25)
E ; (Length excludes mounting pad) 3600x 3 'ZOOS?AO&
v Ul _ GROUND PIN
/ (OPTIONAL)
OPTIONAL PINS —>||<017:.002 (0.43) DIA Header
-001

/// HIGH PERFORMANCE RELAYS

—{370(9.40) DIA MAX PO

Enclosure



Cll Low Signal Relays

MS, MSD, MSDD (Continued)

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Operating Characteristics

Timing —

Operate Time — 4.0 ms max.
Release Time —

MS — 2.0 ms max.

MSD/MSDD — 7.5 ms max.
(suppression diode, suppression/
steering diodes)

Contact Bounce — 1.5 ms max

Dielectric Withstanding Voltage —
Between Open Contacts —

500 Vrms 60 Hz

Between Adjacent Contacts —

500 Vrms 60 Hz

Between Contacts & Coil —

500 Vrms 60 Hz

Insulation Resistance —
10,000 megohms min. @ 500 Vdc
1,000 megohms @ 500 Vdc

(coil to case @ +125°C)

Environmental Characteristics
Temperature Range —

-65°C to +125°C

Weight —

0.12 0z. (3.40 grms)

0.13 0z. (3.45 grms) with spreader pad
attached

Vibration Resistance —

30G’s, 10 to 3,000 Hz

Shock Resistance —

75 G’s, 6 +1 ms max.

QPL Approval —

MIL-R-39016/11 (JMS)
MIL-R-39016/16 (JMSD)
MIL-R-39016/21 (JMSDD)

Semiconductor Characteristics
Diode —

100 Vdc peak inverse voltage (PIV)

1.0 Vdc max. transient voltage

v N 3 ‘
N I E— |
I:I 103 (262) 156(396) B ‘
5 014,003 (0.36)
4
<—370(9.40) SQ MAX— <395 (10.03) SQ MAX —> 047 (119) DIA
100(254) j<—> 150 (381) 1
55 o - o 1—o
100 (254) 100 (254)
© © 7T S} T S} 7T
Il
Lo oJ PN —
5 ® il © (356—445)
S S2 w
. Spreader & Mounting Pads
Coil Data
Coil — - Pickup Pickup Drop-Out  Drop-Out .
Nulp. Resistance Coil Circuit Coil Circuit Voltage Base Turn Voltage Base Turn Voltage Voltage Nom. Coil . .
Coil in Ohms Current Current Vde (Max.) On Current Vdc (Max.) On Current Vde (Min.) Vdc (Min.) Power Max. Coil Coil
Voltage o o MA(Max.) mA (Min.) o mA (Max.) o MA (Max.) on on (mW) Voltage Desig.
wae) *10%C25C yoteoy  oetsy) @25C T@agep @1BC gypsp  @25°C @65C g apee
(Note 1) (Note 2) (Note 2) (Note 2) (Note 2)
MS/MSD
5.0 100 n/a n/a 2.6 n/a 3.5 n/a 0.23 0.12 250 7.5 5
6.0 200 n/a n/a 3.4 n/a 4.5 n/a 0.28 0.18 180 10.0 6
9.0 400 n/a n/a 4.85 n/a 6.8 n/a 0.55 0.35 203 15.0 9
12.0 850 n/a n/a 7.0 n/a 9.0 n/a 0.64 0.41 169 20.0 12
18.0 1,600 n/a n/a 9.8 n/a 13.5 n/a 0.92 0.59 203 30.0 18
26.5 3,300 n/a n/a 14.0 n/a 18.0 n/a 1.4 0.89 213 40.0 26
36.0 6,500 n/a n/a 20.0 n/a 27.0 n/a 1.8 1.25 199 57.0 36
48.0 11,000 n/a n/a 25.8 n/a 36.0 n/a 2.4 1.60 209 75.0 48
MSDD
5.0 64 78.1 56.8 2.9 n/a 3.7 n/a 0.8 0.7 391 7.0 5
6.0 125 48.9 36.3 4.0 n/a 4.8 n/a 0.9 0.8 288 10.0 6
9.0 400 23.6 18.1 6.1 n/a 8.0 n/a 1.1 0.9 203 15.0 9
12.0 850 15.0 11.7 7.8 n/a 11.0 n/a 1.3 1.0 169 20.0 12
18.0 1,600 12.2 9.6 11.3 n/a 14.5 n/a 15 1.1 203 30.0 18
26.5 3,300 8.8 7.0 15.2 n/a 19.0 n/a 1.7 1.3 213 40.0 26
36.0 6,500 6.1 4.9 21.7 n/a 27.2 n/a 2.3 1.7 199 57.0 36
48.0 11,000 4.8 3.9 27.8 n/a 34.8 n/a 2.8 2.0 209 75.0 48

Notes: 1. Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.
2. Set base current at 3 mA to 15 mA during measurements.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each

of the relay characteristics in the order in which the codes are listed.

Specifying a Part Number Example:

Type Terminal
MS C

Diodes Ground Pins

Coils

D G -26

Spreader/Mounting Pads
S

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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Cll Low Signal Relays

HM, HMD, HS, HSD

Double Pole, Electrically Held, 1 Amp and Less (Continued)

HM, HS

Standard / Sensitive T0-5
Commercial Relay

L
s

el

Terminal View

Product Facts

m Hermetically sealed

m Spreader Pads

m Excellent RF switching

Electrical Characteristics

Contact Arrangement —
2 Form C (DPDT)

Contact Material —

Stationary —
Gold/platinum/palladium/silver alloy
(gold plated)

Moveable —
Gold/platinum/palladium/silver alloy
(gold plated)

Contact Resistance —

Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)
Mechanical Life Expectancy —
1 million operations

HMD, HSD

Standard / Sensitive T0-5
Diode Suppressed
Commercial Relay

/_'\+

olylo
Terminal View

Product Facts

m Suppression Diode

m Hermetically sealed

m Spreader Pads

m Excellent RF switching

Electrical Characteristics
Coil Voltage —

5 to 30 Vdc (HM/HMD)

5 to 48 Vdc (HS/HSD)

Coil Power —

HM/HMD — 675 mW max. @ 25°C
HS/HSD — 565 mW max. @ 25°C
Duty Cycle — Continuous
Pick-up Voltage — Approximately
70% of nominal coil voltage

<—.370 (9.40)DIA MAX —

031 + 003
079j r

o

(o]

O
o

AL

Pick-up Sensitivity —
HM/HMD — 180 mW max. @ 25°C
HS/HSD — 90 mW max. @ 25°C

RIGERY

%

200 DIA
(5.08)

GROUND PIN
(OPTIONAL)

Header
Contact Ratings
Contact Operations
Load Type Min.
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (Case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28Vdc Inductive (0.32 Henry) 100,000
0.1 A @ 28Vdc Lamp 100,000
30 yA @ 50 mVdc Low Level 1,000,000

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

HM, HMD, HS, HSD
(Continued)

Operating Characteristics
Timing —

Operate Time —

HM/HMD — 4.0 ms max.
HS/HSD — 6.0 ms max.
Release Time —

HM — 3.0 ms max.

HS — 3.0 ms max.

HMD — 6.0 ms max.
(suppression diode)

HSD — 7.5 ms max.
(suppression diode)
Dielectric Withstanding Voltage —
Between Open Contacts —
350 Vrms 60 Hz

Between Adjacent Contacts —
350 Vrms 60 Hz

Between Contacts & Coil —
350 Vrms 60 Hz

Insulation Resistance —
1,000 megohms @ 500 Vdc

Environmental Characteristics
Temperature Range —

-55°C to +85°C

Weight —

HM/HMD —

0.09 oz. (2.55 gms)

0.099 0z. (2.80 gms) w/ spreader pad
HS/HSD —

0.12 0z. (3.40 gms)

0.129 0z. (3.45 gms) w/ spreader pad
Vibration Resistance —

10 Gs, 10 to 500 Hz

Shock Resistance —
30G’s,6+1ms

Semiconductor Characteristics
Diode —

100 Vdc peak inverse voltage (PIV)

1.0 Vdc max. transient voltage

Ordering Instructions

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Standard Coil Data

Nom.

Coil Pickup

Nom. Coil

Coil Resistance Voltage Power I\ég)i(ll Coil
Voltage in Ohms Vdc (max.) (mW) Voltage Desig
(vVdc) +20% @ 25°C @ 25°C @ 25°C g
HM/HMD 5.0 50 3.6 500 5.8 5 Q
6.0 98 4.2 367 8.0 6 -
9.0 220 6.5 368 12.0 9 g
12.0 390 8.4 369 16.0 12 E
18.0 880 13.0 368 24.0 18
26.5 1,560 17.0 450 32.0 26 (_ﬂ
30.0 2,500 22.0 360 36.0 30 «Q
HS/HSD 5.0 100 35 250 75 5 5
6.0 200 4.5 180 10.0 6 —
9.0 400 6.8 203 15.0 9 A
12.0 850 9.0 169 20.0 12 o
18.0 1,600 13.5 203 30.0 18 g
26.5 3,300 18.0 213 40.0 26 )
36.0 6,500 24.0 199 57.0 36
48.0 11,000 32.0 209 75.0 48
<335 (8.51) DIAMAX >
‘ <~ 335(8.51) DIAMAX >
385(9.78)
275(6.99) MAX
MAX
H H &L TERMINAL i 1
-. ¥ B.750 MIN (19.05) SN
(Length excludes mounting pad)
GROUND PIN (OPTIONAL) / R GROUND PIN (OPTIONAL) N
017 %% (0.43) DIA 017 %% (0.43) DIA
< 30 ( 140) DIA MAX—>| < 370/(9.40) DIA MAX — >,
HM/HMD Enclosure HS/HSD Enclosure
{ v 4
R ——
\_U_U_‘ 108262 156(3% i ‘
— 014003 (0.36)
<—370(9.40) SQ MAX—> <~ 395 (10.03) SQ MAX —> 0.47 (1.19) DIA
100 (2.54) fe—>1 150 (381) [«
Il
. N\
oo O—1—&
L 100 (2.54) 100 (2.54)
—O—r—0O- B O—+—0 e
+
—O— 10— —+—0
fany fany Y
O—0O—0© (o) =+ @ 140- 175 DIA
\ : / © 7 < Bs6-445)
1 2 3

Spreader and Mounting Pads

of the relay characteristics in the order in which the codes are listed.

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each

Specifying a Part Number Example: Type Diodes Ground Pin Spreader/Mounting Pads Coils Terminals
HM D X 3 -26 B
PAGE 15
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MGA, MGAD, MGADD

Electrical Characteristics

Contact Arrangement —

2 Form C (DPDT)

Contact Material —
Stationary —
Gold/platinum/palladium/silver
(gold plated)

Moveable —
Gold/platinum/palladium/silver
(gold plated)

Contact Resistance —
Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)
After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)

Mechanical Life Expectancy —
1 million operations

Coil Voltage — 5 to 26.5 Vdc

Coil Power — 660 mW max. @ 25°C
Duty Cycle — Continuous

Pick-up Voltage — Approximately
50% of nominal coil voltage

Pick-up Sensitivity —

130 mW max. @ 25°C

Double Pole, Electrically Held, 1 Amp and Less (Continued)

MGA

Standard .100 Grid
High Performance Relay

Qualified to
MIL-R-39016/17

A2 ’—OBZ
Al j B1
A3 I-b—O B3
Terminal View
Product Facts

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads
m Excellent RF switching

Contact Ratings

MGAD

Standard .100 Grid
Diode Suppressed
High Performance Relay

Qualified to
MIL-R-39016/18

I
X
n2 B2
A B1
A3 B3
X1

Terminal View

Product Facts
m Suppression diode
m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads
m Excellent RF switching

MGADD

Standard .100 Grid Diode
Suppressed/Protected
High Performance Relay

Qualified to
MIL-R-39016/19

Ny
X
A2 B2

At j B
A3 B3
X

Terminal View

Product Facts

m Suppression &
protection diodes

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads
m Excellent RF switching

C&r)\;zct Type Opel\l;l?rtli-ons
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
0.1 A @ 28 Vdc Lamp 100,000
30 yA @ 50 mVdc Low Level 1,000,000
0.1 A @ 28Vdc Intermediate Current 50,000

/// HIGH PERFORMANCE RELAYS

ﬂ‘335 (851)SQ MAX‘*—
—

280(7.11)
MAX ‘
TERMINALS
C 500 MIN (12.7)
P 187+.010 (4.75 £.25)
(Length excludes mounting pad)

! 017+.002 (043) DIA
—| 370(940)SQ MAX [« ~00T  BPINS

MGA/MGAD/MGADD Enclosure

< 375(9.40) SO MAX >
031003 (0.79) 035

|

GROUND PIN
(OPTIONAL)

MGA/MGAD/MGADD Header



Cll Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Insulation Resistance —

10,000 megohms min. @ 500 Vdc

1,000 megohms @ 500 Vdc ‘
(coil to case @ +125°C) [ i ]
014£003(0.36)

MGA, MGAD, MGADD Operating Characteristics Environmental Characteristics  Semiconductor Characteristics
(Continued) Timing — Temperature Range — Diode —
Operate Time — 2.0 ms max. -65°C to +125°C 100 Vdc peak inverse voltage (PIV)
Release Time — Weight — 1.0 Vdc max. transient voltage
MGA — 1.5 ms max. 0.09 0z (2.55 gms) o)
MGAD/MGADD — 4.0 ms max. 0.129 oz. (3.45 gms) w/ mounting pad —
(suppression diode, protection/ attached -
suppression diodes) Vibration Resistance — e}
Contact Bounce — 1.5 ms max. 30 G’s, 10 to 3,000 Hz s
Dielectric Wlihslandlng Vullage Shock Resistance — (7))
— Between Open Contacts — 75G's, 6 +1 ms max. o
500 Vrms 60 Hz
. QPL Approval — 3
Eggw\ie” Agchem Contacts — MIL-R-39016/17 (JMGA) o
Betwe;r;%ontaéls & Coil — MIL-R-39016/18 (JMGAD) P
500 Vims 60 Hz MIL-R-39016/19 (JMGADD) o
Q
<
n

0.47 (1.19) DIA

140- 175DIA |
(3.56-4.45)

MGA/MGAD/MGADD
Mounting Pad
Coil Data
Nom. Res(i:;t:nce Coil Circuit  Coil Circuit Pickup Pickup Drop-Out Drop-Out Nom. Coil
Coil in Ohms Current Current Voltage Voltage Voltage Voltage Power.(mW) Max. Coil Coil Desi
Voltage +10% @ 25°C mA (Max.) mA (Min.) Vde (Max.) Vde (Max.) Vde (Min.) Vdc (Min.) @ 25°C Voltage 9
(Vde) - (?\‘ ote) (Note) (Note) @ 25°C @ 125°C @ 25°C @ -65°C
MGA/MGAD
5.0 50 n/a n/a 2.7 3.5 0.22 0.14 500 5.8 5
6.0 98 n/a n/a 3.5 4.5 0.28 0.18 367 8.0 6
9.0 220 n/a n/a 5.3 6.8 0.54 0.35 368 12.0 9
12.0 390 n/a n/a 7.0 9.0 0.63 0.41 369 16.0 12
18.0 880 n/a n/a 10.5 13.5 0.91 0.59 368 24.0 18
26.5 1,560 n/a n/a 14.2 18.0 1.37 0.89 450 32.0 26
MGADD
5.0 39 128.2 93.2 3.2 4.0 0.6 0.6 641 5.8 5
6.0 78 78.3 58.3 4.0 5.0 0.7 0.7 462 8.0 6
9.0 220 42.9 33.0 6.3 7.8 0.9 0.8 368 12.0 9
12.0 390 32.8 25.6 8.0 10.0 1.1 0.9 369 16.0 12
18.0 880 22.1 17.5 11.5 14.5 1.4 1.1 368 24.0 18
26.5 1,560 18.5 14.8 15.2 19.0 1.8 1.4 450 32.0 26

Note: Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics
in the order in which the codes are listed.

Specifying a Part Number Example: Type Terminals Diodes Ground Pins Coils Mounting Pads
MGA C D G -26 w

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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MGS, MGSD, MGSDD

Electrical Characteristics

Contact Arrangement —

2 Form C (DPDT)

Contact Material —
Stationary —
Gold/platinum/palladium/silver
(gold plated)

Moveable —
Gold/platinum/palladium/silver
(gold plated)

Contact Resistance —
Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)
After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)

Mechanical Life Expectancy —
1 million operations

Coil Voltage — 5 to 48 Vidc

Coil Power — 565 mW max. @ 25°C

Duty Cycle — Continuous

Pick-up Voltage — Approximately

50% of nominal coil voltage
Pick-up Sensitivity —
60 mW max. @ 25°C

Double Pole, Electrically Held, 1 Amp and Less (Continued)

MGS

Sensitive .100 Grid
High Performance Relay

Qualified to
MIL-R-39016/41

A2 ’—OBZ
Al j B1
A3 I-b—O B3
Terminal View
Product Facts

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads
m Excellent RF switching

Contact Ratings

MGSD

Sensitive .100 Grid
Diode Suppressed
High Performance Relay

Qualified to
MIL-R-39016/42

I
X
n2 B2
A B1
A3 B3
X1

Terminal View

Product Facts
m Suppression diode
m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads
m Excellent RF switching

MGSDD

Sensitive .100 Grid Diode
Suppressed/Protected
High Performance Relay

Qualified to
MIL-R-39016/43

Ny
X
A2 B2

At j B
A3 B3
X

Terminal View

Product Facts

m Suppression &
protection diodes

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads
m Excellent RF switching

C&r;;adct Type Opel\l;leil;i-ons
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28Vdc Inductive (0.32 Henry) 100,000
0.1 A @ 28 Vdc Lamp 100,000
30 yA @ 50 mVdc Low Level 1,000,000
0.1 A @ 28Vdc Intermediate Current 50,000

/// HIGH PERFORMANCE RELAYS

ﬁ 335 (8.51) SAMAX ﬁ

375(953)
MAX

L

TERMINALS
C 500 MIN (12.7)

el 017 4002 043) DIA
—f aneaosamx [« PN

MGS/MGSD/MGSDD Enclosure

P 187+.010 (4.75 +25)
(Length excludes mounting pad)

< 375(9.40) SAMAX ]
031003 (0.79)

o
7®‘7®‘7®f 100

L (254)

A

GROUND PIN
(OPTIONAL)

MGS/MGSD/MGSDD Header



Cll Low Signal Relays

MGS, MGSD, MGSDD

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Operating Characteristics

Environmental Characteristics

Semiconductor Characteristics

(Continued) Timing — Temperature Range — Diode —
Operate Time — 4.0 ms max. -65°C to +125°C 100 Vdc peak inverse voltage (PIV)
Release Time — Weight — 1.0 Vdc max. transient voltage
MGS — 2.0 ms max. 0.09 0z (2.55 gms) o)
MGSD/MGSDD — 7.5 ms max. 0.129 oz. (3.45 gms) w/ mounting pad —
(suppression diode, protection/ attached -
suppression diodes) Vibration Resistance — e}
Contact Bounce — 1.5 ms max. 30G's. 10 10 3.000 Hz s
Dielectric Withstanding Voltage Shock Resistance —
— Between Open Contacts — 75Gs. 6 41 ms max (_ﬂ
500 Vrms 60 Hz T : Q
Between Adjacent Contacts — I\QIIII,LL F?ggg‘;‘é?; 1EM &) a
500 Vrms 60 Hz - —
Between Contacts & Coil — MIL-R-39016/42 (JMGSD) v
500 Vims 60 Hz MIL-R-39016/43 (JMGSDD) o
Insulation Resistance — ‘ ' )
10,000 megohms min. @ 500 Vdc [ [ ] <
1,000 megohms @ 500 Vdc 014 £.003(0.36) 1 n
(coil to case @ +125°C)
0.47 (1.19) DIA
140~ 175 DIA
w (3.56-4.45)
MGS/MGSD/MGSDD
Mounting Pad
Coil Data
Coil S I . .
Nom. : Coil Circuit  Coil Circuit Pickup Pickup Drop-Out Drop-Out :
Coil Rie“slg'tl:::::e Current Current Voltage Voltage Voltage Voltage P’:&Tr' (?":"AI,) Max. Coil Coil Desi
Voltage +10% @ 25°C mA (Max.) mA (Min.) Vdec (Max.)  Vdc (Max.) Vde (Min.) Vdc (Min.) @ 25°C Voltage 9
(Vdc) - (Note) (Note) (Note) @ 25°C @125°C @ 25°C @ -65°C
MGS/MGSD
5.0 100 n/a n/a 2.6 35 0.23 0.12 250 7.5 5
6.0 200 n/a n/a 34 4.5 0.28 0.18 180 10.0 6
9.0 400 n/a n/a 4.85 6.8 0.55 0.35 203 15.0 9
12.0 800 n/a n/a 7.0 9.0 0.64 0.41 180 20.0 12
18.0 1,600 n/a n/a 9.8 13.5 0.92 0.59 203 30.0 18
26.5 3,200 n/a n/a 14.0 18.0 1.4 0.89 219 40.0 26
36.0 6,500 n/a n/a 20.0 27.0 1.8 1.25 199 57.0 36
48.0 11,000 n/a n/a 25.8 36.0 2.4 1.60 209 75.0 48
MGSDD
5.0 64 78.1 56.8 2.9 3.7 0.8 0.7 391 7.5 5
6.0 125 48.9 36.3 4.0 4.8 0.9 0.8 288 10.0 6
9.0 400 23.6 18.1 6.1 8.0 1.1 0.9 203 15.0 9
12.0 800 16.0 12.5 7.8 11.0 1.3 1.0 180 20.0 12
18.0 1,600 12.2 9.6 11.3 14.5 1.5 1.1 203 30.0 18
26.5 3,200 9.0 7.2 15.2 19.0 1.7 1.3 219 40.0 26
36.0 6,500 6.1 4.9 21.7 27.2 2.3 1.7 199 57.0 36
48.0 11,000 4.8 3.9 27.8 34.8 2.8 2.0 209 75.0 48

Note: Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics
in the order in which the codes are listed.

Specifying a Part Number Example: Type Terminals Diodes Ground Pins Coils Mounting Pads
MGS C D G -26 w

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.

PAGE 19

=TE

‘connectivity




Cll Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

HC, HCD, HCS, HCSD HC, HCS HCD, HCSD

Standard / Sensitive Standard / Sensitive
.100 Grid Commercial Relay .100 Grid Diode Suppressed
Commercial Relay

I I

Tl [y

Terminal View Terminal View
Product Facts Product Facts
m Hermetically sealed m Suppression diode
m Mounting pads m Hermetically sealed
m Excellent RF switching m Mounting pads

m Excellent RF switching

Electrical Characteristics

Contact Arrangement —
2 Form C (DPDT)

Contact Material —
Stationary — [ ] 1
Gold/platinum/palladium/silver alloy [

(gold plated) <~— 375(9.53) SQ MAX—> 014(0.36)
Moveable —

Gold/platinum/palladiumy/silver alloy Ot ’0038‘79# e

(gold plated) ¥
Contact Resistance —

Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)
Mechanical Life Expectancy —
1 million operations

0.47 (1.19) DIA

Coil Voltage —

510 26.5 Vdc (HC/HCD)

Coil Power — (OPTIONAL) | (254) T (356-4.5)
HC/HCD — 660 mW max. @ 25°C

HCS/HCSD — 565 mW max. @ 25°C Header Mounting Pad

Duty Cycle — Continuous
Pick-up Voltage — Approximately
70% of nominal coil voltage
Pick-up Sensitivity —

HC/HCD — 180 mW max. @ 25°C
HCS/HCSD — 90 mW max. @ 25°C

Contact Ratings

Cf‘l;\;%ct Type Opel\ll'lailrt‘i'ons
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (Case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28Vdc Inductive (0.32 Henry) 100,000
0.1 A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

HC, HCD, HCS, HCSD Standard Coil Data
(Continued) Nom. Coil Pickup Nom. Coil Max
Coil Resistance Voltage Power Coil Coil
Voltage in Ohms Vdc (Max.) (mW) Voltage Desig
Operating Characteristics (Vdc) +20% @ 25°C @ 25°C @ 25°C
Timing — HC/HCD 5.0 64 38 391 58 5 (2]
Operate Time — 6.0 98 4.9 367 8.0 6 -
HC/HCD — 4.0 ms max. 9.0 220 7.0 368 12.0 9 g
HCS/HCSD — 6.0 ms max. 12.0 400 9.0 360 16.0 12 s
Release Time — 18.0 880 14.0 368 24.0 18
HC — 3.0 ms max. 26.5 1,600 18.0 439 32.0 26 2]
HCS — 3.0 ms max. HCS/HCSD 5.0 100 35 250 75 5 Q
(HCD —60 ”:js. n;a; 6.0 200 45 180 10.0 6 a
I_ng%reis'?% n|108 r?]ax 9.0 400 6.8 203 15.0 9 —
(suppression diode) 12.0 800 9.0 180 20.0 12 (:El
Dielectric Withstanding Voltage — 18.0 1,600 135 203 30.0 18 o
Between Open Contacts — 26.5 3,200 18.0 219 40.0 26 <
350 Vims 60 Hz 36.0 6,500 24.0 199 57.0 36 n
Between Adjacent Contacts — 48.0 11,000 32.0 209 75.0 48
350 Vrms 60 Hz
Between Contacts & Coil —
350 Vrms 60 Hz
Insulation Resistance —
1,000 megohms @ 500 Vdc
Environmental Characteristics
Temperature Range —
-55°C to +85°C <.335(851) SQ. MAX >
Weight — ‘ < 335/(8.51) SQ. MAX »‘
HC/HCD —
0.09 0z. (2.55 gms) T
HCS/HCSD —_— 385 (9.78)
0.15 0z. (4.30 gms) 280(7.11) MAX
Vibration Resistance — MAX
10 Gs, 10 to 500 Hz
Shock Resistance — ' . . 0 . .
30G’s,6+1ms
nglconductor Characteristics TERMINAL
Diode — = 5 = B.750 MIN (19.05) = = =
100 Vdc peak inverse voltage (PIV) (Length excludes mounting pad)
1.0 Vdc max. transient voltage
GROUND PIN (OPTIONAL)/ 4 L GROUND PIN (OPTIONAL) / L
017 +%% (0.43) DIA 01722 (0.43) DIA
<— 375(9.53) DIA MAX —>| <— 375 (9.53) DIAMAX —>
HC/HCD Enclosure HCS/HCSD Enclosure

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics
in the order in which the codes are listed.

Specifying a Part Number Example: Type Diodes Ground Pin Mounting Pads Coils Terminals
HC D X 3 -26 B
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Cll Low Signal Relays

MAT

Electrical Characteristics

Contact Arrangement —
2 Form C (DPDT)

Contact Material —

Stationary —
Gold/platinum/palladium/silver alloy
(gold plated)

Moveable —
Gold/platinum/palladium/silver alloy
(gold plated)

Contact Resistance —

Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)
Mechanical Life Expectancy —
1 million operations

Coil Voltage — 5 t0 26.5 Vdc
Coil Power — 675 mW max. @ 25°C
Duty Cycle — Continuous
Pick-up Voltage — Approximately
50% of nominal coil voltage
Pick-up Sensitivity —

130 mW max. @ 25°C

Double Pole, Electrically Held, 1 Amp and Less (Continued)

MAT

Standard T0-5
Diode Suppressed/
Transistor Driven
High Performance Relay

Qualified to MIL-R-28776/1

%

X2 e X1

A2 B2

MOP» <O Bt
A3 B3

Terminal View

Product Facts

m Transistor driver &
suppression diode

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pads
m Excellent RF switching

Contact Ratings

C&r;;%ct Type Opel\ll'lzil:‘l-ons
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
0.1 A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000
0.1 A @ 28 Vdc Intermediate Current 50,000

ﬁ 335(851) DIA MAX %

—{ 370 (9.40) DIA MAX

031 =003 (0.79) ﬁv’ r

HH

w1

OPTIONAL PINS < .017+.002

—| 370 (9.40) DIA MAX Pm

Enclosure

->

HH TERMINALS
! 500 MIN (38.1)

C .500 MIN (12.7)

P .187+.010 (4.75+.25)

(Lenfth excludes mounting pad)

TRANSSISTO R
CONNECTION

3600 30

e

035 (0.89)
e

~_ 7

200 (5.08)
DIA

GROUND PIN

(OPTIONAL)

(043) DIA

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

MAT (Continued) Operating Characteristics Environmental Characteristics ~ Semiconductor Characteristics
Timing — Temperature Range — Diode —
Operate Time — 2.0 ms max. -65°C to +125°C 100 Vdc peak inverse voltage (PIV)
Release Time — 7.5 ms max. Weight — 1.0 Vdc max. transient voltage
Contact Bounce — 1.5 ms max 0.09 0z (2.55 grms) Transistor —
Dielectric Withstanding Voltage —  0.10 oz. (2.80 grms) with spreader pad 0.3 Vdc min. base turn off voltage;
Between Open Contacts — attached 6.0 Vdc min. emitter-base breakdown
500 Vrms 60 Hz Vibration Resistance — voltage (BVeg) @ 25°C;
Between Adjacent Contacts — 30G's, 10 to 3,000 Hz 80.0 Vdc min. collector-base breakdown
500 Vrms 60 Hz Shock Resistance — voltage (BVgo) @ 25°C & 1,=100 pA

sAe|ay |eubis Mo 11D

Between Contacts & Coil — 75Gs. 6 41 ms max
500 Vrms 60 Hz . '
Insulation Resistance — QPL Approval —
10,000 megohms @ 500 Vdc MIL-R-28776/1 (JMAT)
1,000 megohms @ 500 Vdc
(coil to case @ +125°C)
v 4 S |
T
103(262) 156 (396) 4 ‘
— 5 ¢ 014:+.003 (0.36)
<—370(9.40) SQ MAX—> <~ 395(10.03) SQ MAX > 047 (1.19) DIA
100 (254) > 150 (381) [
—O—O—0— L FO— f@ﬂi
\ l 100 (254) 100(254)
OO N Al
+
{%)——— —o- o—1—0
O—0—0 © 1 @ &.16056 jz&[giA
S S2 w
Spreader & Mounting Pads
Coil Data
Nom. Res(i;sul:nce Coil Circuit Coil Circuit ‘7;:::;"'; Base Turn ‘r;ftg‘"; Base Turn IZ:Ir:R;O:t Ii;'gﬂ;ﬁ:t Nom. Coil
Coil in Ohms Current Current Vde (ng ) On Current Vde (Mgax ) On Current Vde (M?n ) Vdc (M?n ) Power Max. Coil Coil
Voltage +10% @ 25°C mA (Max.) mA (Min.) @ 25,c' mA (Max.) @ 125‘.0' mA (Max.) @ 25.,0' @ -65°c. (mW) Voltage Desig.
(Vde) = (Note 1&2)  (Note 1&2) @ 25°C @ 125°C @ 25°C
(Note 1) (Note 2) (Note 2) (Note 2) (Note 2)
MAT
5.0 50 1121 82.2 2.7 0.75 3.5 3.00 0.22 0.14 500 5.8 5
6.0 98 69.9 52.9 3.5 0.55 4.5 2.04 0.28 0.18 367 8.0 6
9.0 220 47.4 35.3 5.3 0.36 6.8 1.36 0.54 0.35 368 12.0 9
12.0 390 35.8 26.6 7.0 0.27 9.0 1.03 0.63 0.41 369 16.0 12
18.0 880 24.0 17.9 10.5 0.16 13.5 0.68 0.91 0.59 368 24.0 18
26.5 1,560 19.8 14.7 14.2 0.13 18.0 0.50 1.37 0.89 450 32.0 26

Notes: 1. Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.
2. Set base current at 3 mA to 15 mA during measurements.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics
in the order in which the codes are listed.

Specifying a Part Number Example: Type Terminal Diodes Ground Pins Coils Spreader/Mounting Pads
MA C T G -26 S

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.

PAGE 23

=TE

‘connectivity




Cll Low Signal Relays

MST

Electrical Characteristics

Contact Arrangement —

2 Form C (DPDT)

Contact Material —

Stationary —
Gold/platinum/palladium/silver alloy
(gold plated)

Moveable —
Gold/platinum/palladium/silver alloy
(gold plated)

Contact Resistance —

Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)
Mechanical Life Expectancy —
1 million operations

Coil Voltage — 5 to 48 Vidc

Coil Power — 565 mW max. @ 25°C
Duty Cycle — Continuous
Pick-up Voltage — Approximately
50% of nominal coil voltage
Pick-up Sensitivity —

60 mW max. @ 25°C

Double Pole, Electrically Held, 1 Amp and Less (Continued)

MST

Sensitive T0-5
Diode Suppressed/
Transistor Driven
High Performance Relay

Qualified to MIL-R-28776/3

/_'\

AWO-} El;«gm

Terminal View

Product Facts

m Transistor driver &
suppression diode

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pads
m Excellent RF switching

Contact Ratings

Contact Operations
Load Type Min.
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
0.1 A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000
0.1 A @ 28 Vdc Intermediate Current 50,000
ﬁ 335/(851) DIAMAX %
." 370(940) DIAMAX k—
031 = 003 079
375 953 ﬁ h 035 (0.89)
TRANSISTO T
\ ' S
a : T CONNECTION
- = 5 TERMINALS
i W 1.500 MIN (38.1)
I C 500 MIN (12.7)
N P 187+.010 (4.75+.25)
” H I ” (Length excludes mounting pad) 3foox 303 '200[()?A08)
i GROUND PIN
(OPTIONAL)
OPTIONAL PINS =>||<01 7+002 (0.43) DIA Header

370 (9.40) DIA MAX P

Enclosure

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

MST (Continued) Operating Characteristics Environmental Characteristics ~ Semiconductor Characteristics
Timing — Temperature Range — Diode —
Operate Time — 4.0 ms max. -65°C to +125°C 100 Vdc peak inverse voltage (PIV)
Release Time — 7.5 ms max. Weight — 1.0 Vdc max. transient voltage
Contact Bounce — 1.5 ms max 0.12 0z. (3.40 grms) Transistor —
Dielectric Withstanding Voltage —  0.13 oz. (3.45 grms) with spreader pad 0.3 Vdc min. base turn off voltage;
Between Open Contacts — attached 6.0 Vdc min. emitter-base breakdown
500 Vrms 60 Hz Vibration Resistance — voltage (BVeg) @ 25°C;
Between Adjacent Contacts — 30G's, 10 to 3,000 Hz 80.0 Vdc min. collector-base breakdown
500 Vrms 60 Hz Shock Resistance — voltage (BVgo) @ 25°C & 1,=100 pA

sAe|ay |eubis Mo 11D

Between Contacts & Coil — 75Gs. 6 41 ms max
500 Vrms 60 Hz QPL A _roval '
Insulation Resistance — MIL—R—ggNS/S (MST)
10,000 megohms min. @ 500 Vdc
1,000 megohms @ 500 Vdc
(coil to case @ +125°C)
v N 4 ‘
1
I:I 103(262) 156 (396) 1 ‘
— ? 014,003 (0.36)
<—370(9.40) SQ MAX—>] < 395(10.03) SAMAX > 047(119)DIA
100 (254) [«—>f 150 (3.81) [«
—60—0 = ,@7,,7,9,,i
100 (254) 100 (254)
—O—+—0— T (S} T @1
H f
Q—7—0@ @ + @
LG ? <>J e R
S S2 w
Spreader & Mounting Pads
Coil Data
Coil e . Pickup Pickup Drop-Out  Drop-Out .
o Resismce G G VOIS0 ooy VOa0e gngun Volage  Volage Mot gt con
Voltage +10% @ 25°C mA (Max.) mA (Min.) 25°c' mA (M?x.) @ 125‘,6 mA (Manx.) @ 25“0. @ -65°C. (mwo) Voltage Desig.
(Vde) (Note 1) (Note 1&2)  (Note 1&2) (Note 2) @ 25°C (Note 2) @125°C (Note 2) (Note 2) @25
MST
5.0 100 59.3 43.5 2.8 0.37 3.6 1.50 0.22 0.14 250 7.0 5
6.0 200 35.4 26.4 3.8 0.25 4.8 1.00 0.28 0.18 180 10.0 6
9.0 400 25.8 19.7 5.2 0.18 7.8 0.75 0.54 0.35 203 15.0 9
12.0 850 16.7 12.2 7.4 0.12 11.0 0.47 0.63 0.41 169 20.0 12
18.0 1,600 13.1 9.7 10.0 0.09 14.5 0.38 0.91 0.59 203 30.0 18
26.5 3,300 9.5 6.9 14.2 0.06 19.0 0.24 1.37 0.89 213 40.0 26
36.0 6,500 6.4 4.8 20.0 0.034 27.0 0.17 1.80 1.25 199 57.0 36
48.0 11,000 5.1 3.7 25.8 0.026 36.0 0.13 2.40 1.60 209 75.0 48

Notes: 1. Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.
2. Set base current at 3 mA to 15 mA during measurements.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics
in the order in which the codes are listed.

Specifying a Part Number Example: Type Terminal Diodes Ground Pins  Coils Spreader/Mounting Pads
MS C T G -26 S

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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Cll Low Signal Relays

MGAT

Electrical Characteristics

Double Pole, Electrically Held, 1 Amp and Less (Continued)

MGAT

Standard .100 Grid Diode
Suppressed/MOSFET Driven
High Performance Relay

Qualified to
MIL-R-28776/6

A2 B2

A1(E> 381

A3 OB3

Terminal View

Product Facts

m MOSFET driver, zener &
suppression diodes

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads
m Excellent RF switching

Contact Ratings

Contact Arrangement — Contact T Operations
2 Form C (DPDT) Load ype Min.
cOHIac[ Ma‘eria' J— 1.0 A @ 28 Vdc Resistive 100,000
Stationary — 250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
Gold/platinum/palladium/silver 100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
(gold plated) 0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
Moveable — o 0.1A @ 28 Vdc Lamp 100,000
Gold/platinum/palladium/silver 30 pA @ 50 mvdc Low Level 1,000,000
(gold plated) 0.1 A @ 28 Vdc Intermediate Current 50,000

Contact Resistance —

Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)
After Life — 200 milliohms max.

(meaSUfed @1A@28 VdC) Y 5 (8.51) MAX 1‘7 ‘>’ 435 (11.05) MAX ~ ST5QAMAC o
Mechanical Life Expectancy — :.‘v/? T— 0512003079 0%
1 million operations . N I

_ p 1] > 2 /‘—% :
Coil Voltage — 5 t0 26.5 Vdc p N N

4 L OO0 100

Coil Power — 660 mW max. @ 25°C r E‘F)— ol | es
Duty Cycle — Continuous H H H H H rso | T
Pick-up Voltage — Approximately R
50% of nominal coil voltage : H H H H H H H —-O—4—0
Pick-up Sensitivity —

130 mW max. @ 25°C

-tk 017+.002 (0.43) DIA

| |
100 }t
GROUND PIN #
(opronaD) 1@

MGAT Header

MGAT = 30@40Max | 001 9PINS

MGAT Enclosure

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

MGAT (Continued) Operating Characteristics Environmental Characteristics ~ Semiconductor Characteristics
Timing — Temperature Range — Diode —
Operate Time — 2.0 ms max. -65°C to +125°C 100 Vdc peak inverse voltage (PIV)
Contact Bounce — 1.5 ms max. Weight — 1.0 Vdc max. transient voltage
Dielectric Withstanding Voltage 0.09 oz. (2.55 gms) Zener Diode — (@)
— Between Open Contacts — 0.129 0z. (3.45 gms) w/ mounting pad 20 Vdc +3 Vdc over temperature range f—
500 Vrms 60 Hz attached MOSFET — -
Between Adjacent Contacts — Vibration Resistance — 0.5 Vdc min. gate turn-off voltage (o)
500 Vrms 60 Hz , 30 G's, 10to 3,000 Hz 4.3 Vdc max. gate turn-on voltage s
Between Contacts & Coil — Shock Resistance — 0
‘;300 \Ier'S BORHZ st 75G's, 6 £1 ms max. Q
nsulation Resistance — o
10,000 megohms min. @ 500 Vidc ,\QATLLF:‘SQ;%% GAT 5
1,000 megohms @ 500 Vdc —
(coil to case @ +125°C) A
o
o
<
(7
| v
[ [ ]
014(0.36) 1
094 (2.39) DIA .
2hLs.
N\
256
T T (650)
I
_ 140~ 170 —
(3.56-4.32)
MGAT Mounting Pad
Coil Data
Coil . e . .
Nom. ; Coil Circuit  Coil Circuit Pickup Pickup Drop-Out Drop-Out .
Coil Rie"sgll]a"l::e Current Current Voltage Voltage Voltage Voltage Pg&';'r' (El(l]\ll\ll) Max. Coil Coil Desi
Voltage +10% @ 25°C mA (Max.) mA (Min.) Vdc (Max.) Vde (Max.) Vide (Min.) Vde (Min.) @ 25°C Voltage 9
(Vde) - (?\l ote) (Note) (Note) @ 25°C @125°C @ 25°C @ -65°C
MGAT
5.0 39 132.3 96.5 2.9 3.5 0.23 0.13 641 5.8 5
6.0 78 83.9 60.3 35 45 0.32 0.18 462 8.0 6
9.0 220 47.1 33.1 5.3 6.8 0.48 0.27 368 12.0 9
12.0 390 36.1 24.9 71 9.0 0.65 0.36 369 16.0 12
18.0 880 24.1 16.1 10.6 13.5 0.97 0.54 368 24.0 18
26.5 1,560 19.9 12.9 14.2 18.0 1.30 0.72 450 32.0 26

Note: Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics

in the order in which the codes

Specifying a Part Number Example:

are listed.
Type Terminals Diodes Ground Pins  Coils Mounting Pads
MGA C T G -26 w

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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Cll Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

MGST MGST

Sensitive .100 Grid Diode
Suppressed/MOSFET Driven
High Performance Relay

Qualified to
MIL-R-28776/7

A2 B2

A1(E> 381

A3 OB3

Terminal View

Product Facts

m MOSFET driver, zener &
suppression diodes

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads
m Excellent RF switching

Electrical Characteristics Contact Ratings

Contact Arrangement — Contact T Operations
2 Form C (DPDT) Load ype Min.
Contact Material — 1.0A @ 28 Vdc Resistive 100,000
Stationary — 250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
Gold/platinum/palladium/silver 100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
(gold plated) 0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
Moveablg — ) ) 0.1 A @ 28 Vdc Lamp 100,000
Gold/platinum/palladium/silver 30 pA @ 50 mVdo Low Level 1,000,000
(gold plated) 0.1 A @ 28 Vdc Intermediate Current 50,000

Contact Resistance —

Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)
Aiter Life — 200 milliohms max. FBESIMAC ] AN < 3RO

(measured @ 1 A @ 28 Vdc) ¢ o 031003 (0.79) 035
Mechanical Life Expectancy — . T gLl
1 million operations STE 058) T/ | | 7\1
Coil Violtage — 5 to 26.5 Ve : 1 RAEr:
K )

Coil Power — 565 mW max. @ 25°C e H H H ‘ = I Ao

Duty Cycle — Continuous H H H H ,(?f f(?,
Pick-up Voltage — Approximately 7@7{;‘;7@
50% of nominal coil voltage H H H H H H H T T
Pick-up Sensmv!lv B i 017 4002 (043) DIA GROUND PIN *(gg%}*
60 mW max. @ 25°C o s F " g'p|?\js (OPTIONAL)

MGST Enclosure MGST Header

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

MGST (Continued) Operating Characteristics Environmental Characteristics ~ Semiconductor Characteristics
Timing — Temperature Range — Diode —
Operate Time — 4.0 ms max. -65°C to +125°C 100 Vdc peak inverse voltage (PIV)
Release Time — 7.5 ms max. Weight — 1.0 Vdc max. transient voltage
Contact Bounce — 1.5 ms max. 0.09 0z (2.55 gms) Zener Diode — o)
Dielectric Withstanding Voltage 0.129 0z. (3.45 gms) w/ mounting pad 20 Vdc +3 Vdc over temperature range f—
— Between Open Contacts — attached MOSFET — -
500 Vrms 60 Hz Vibration Resistance — 0.5 Vdc min. gate turn off voltage o
Between Adjacent Contacts — 30G's, 1010 3,000 Hz 4.3 Vdc max. gate turn on voltage s
500 Viims B0 Hz . Shock Resistance — n
Between Contacts & Coil — 75 G's. 6 +1 ms max —
500 Vrms 60 Hz T : Q
Insulation Resistance — QPL Approval — =
10,000 megohms min. @ 500 Vdc MIL-R-28776/7 (JMGST) e
1,000 megohms @ 500 Vdc A
(coil to case @ +125°C) ' o
[ i ] Q
014(036) * ﬁ
094 (2.39) DIA _
2pls.
N\
256
T " (650)
T
W

MGST Mounting Pad

Coil Data
Coil - — . ]
Nom. : Coil Circuit  Coil Circuit Pickup Pickup Drop-Out Drop-Out :
Coil Rie"sgll]a"l::e Current Current Voltage Voltage Voltage Voltage Pg&';'r' (El(l]\ll\ll) Max. Coil Coil Desi
Voltage +10% @ 25°C mA (Max.) mA (Min.) Vdc (Max.) Vde (Max.) Vide (Min.) Vde (Min.) @ 25°C Voltage 9
(Vde) - (Il)\l ote) (Note) (Note) @ 25°C @ 125°C @ 25°C @ -65°C
MGST
5.0 100 56.0 43.0 2.9 4.0 0.23 0.13 250 5.6 5
6.0 200 33.0 27.0 3.5 4.9 0.32 0.18 180 8.0 6
9.0 400 26.4 17.8 5.3 7.3 0.48 0.27 203 12.0 9
12.0 800 17.7 11.3 71 9.8 0.65 0.36 180 16.0 12
18.0 1,600 13.8 8.4 10.6 14.6 0.97 0.54 203 24.0 18
26.5 3,200 10.2 5.8 14.2 19.5 1.30 0.72 219 32.0 26

Note: Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics
in the order in which the codes are listed.

Specifying a Part Number Example: Type Terminals Diodes Ground Pins Coils Mounting Pads
MGS C T G -26 w

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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SMGA, SMGAD, SMGADD

Electrical Characteristics

Contact Arrangement —

2 Form C (DPDT)

Contact Material —
Stationary —
Gold/platinum/palladium/silver
(gold plated)

Moveable —
Gold/platinum/palladium/silver
(gold plated)

Contact Resistance —
Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)
After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)

Mechanical Life Expectancy —
1 million operations

Coil Voltage — 5 to 26.5 Vdc

Coil Power — 660 mW max. @ 25°C
Duty Cycle — Continuous

Pick-up Voltage — Approximately
50% of nominal coil voltage

Pick-up Sensitivity —

130 mW max. @ 25°C

Double Pole, Electrically Held, 1 Amp and Less (Continued)

SMGA

Standard .100 Grid
Surface Mount
High Performance Relay

Designed to
MIL-R-39016/17

JE -
X1
A2 B2
At c& j B
A3 B3

X2

Terminal View

SMGAD

Standard .100 Grid Diode
Suppressed Surface Mount
High Performance Relay

Designed to
MIL-R-39016/18

I
X
A2 B2

Al (E' ‘? B1
A3 B3
X1

Terminal View

Product Facts
m Hermetically sealed

m High shock & vibration
ratings

m Surface mount leads
m Excellent RF switching

Product Facts
m Suppression diode
m Hermetically sealed

m High shock & vibration
ratings

m Surface mount leads

SMGADD

Standard .100 Grid Diode
Suppressed/Protected
Surface Mount
High Performance Relay

Designed to
MIL-R-39016/19

X2
A2 - B2
Al B1
A3 B3
X1

Terminal View

Product Facts

m Suppression &
protection diodes

m Hermetically sealed

m High shock & vibration
ratings

m Surface mount leads
m Excellent RF switching

m Excellent RF switching

Contact Ratings

Contact Operations
Load Type Min.
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
0.1 A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000
0.1 A @ 28 Vdc Intermediate Current 50,000
.378 +.030/~020
(9.60) TYP 035+ 010
(0.98)
031+ 003 REF
079 > [ y

H‘ 335 (8.51) SQ MAX ‘e

= T
\

.ll ¢ 7“ -%%Ti\;“ SSai § e

D:L |

-,\\\ *

2°+2° TYP \ (2.54)

£

Enclosure

/// HIGH PERFORMANCE RELAYS



Cll Low Signal Relays

SMGA, SMGAD, SMGADD

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Operating Characteristics

Environmental Characteristics

Semiconductor Characteristics

(Continued) Timing — Temperature Range — Diode —
Operate Time — 2.0 ms max. -65°C to +125°C 100 Vdc peak inverse voltage (PIV)
Release Time — Weight — 1.0 Vdc max. transient voltage
SMGA — 1.5 ms max. 0.09 0z (2.55 gms)
SMGAD/SMGADD — 4.0 ms max. Vibration Resistance —
(suppression diode, protection/ 30G's. 10 10 3.000 Hz
suppression diodes) sh k Resi ‘ 0
Contact Bounce — 1.5 ms max. 75 '(Ji[‘;s 6 ff ;Samgz
Dielectric Withstanding Voltage T
— Between Open Contacts —
500 Vrms 60 Hz
Between Adjacent Contacts —
500 Vrms 60 Hz
Between Contacts & Coil —
500 Vrms 60 Hz
Insulation Resistance — ~— A410(104)MN —>
10,000 megohms min. @ 500 Vdc 045
1,000 megohms @ 500 Vdc L 'g‘gﬂ\ég“s\ k-
(coil to case @ +125°C)
410 (1‘0 41) | zgo
Ty =+ — /== (5.08)
J v
1100
(2.54)
4PLCS
>| 200(508) |«
Recommended Solder Pad Layout
Coil Data
Coil S — . .
Nom. - Coil Circuit  Coil Circuit Pickup Pickup Drop-Out Drop-Out :
Coil Rﬁlsgml:e Current Current Voltage Voltage Voltage Voltage P:Jl\(:ll:r. ([I;T?\II\II) Max. Coil Coil Desi
Voltage +10% @ 25°C mA (Max.) mA (Min.) Vde (Max.) Vde (Max.) Vde (Min.) Vdc (Min.) @ 25°C Voltage 9
(vdc) = (;'q ote) (Note) (Note) @ 25°C @125°C @ 25°C @ -65°C
SMGA/SMGAD
5.0 50 n/a n/a 2.7 35 0.22 0.14 500 5.8 5
6.0 98 n/a n/a 3.5 45 0.28 0.18 367 8.0 6
9.0 220 n/a n/a 5.3 6.8 0.54 0.35 368 12.0 9
12.0 390 n/a n/a 7.0 9.0 0.63 0.41 369 16.0 12
18.0 880 n/a n/a 10.5 13.5 0.91 0.59 368 24.0 18
26.5 1,560 n/a n/a 14.2 18.0 1.37 0.89 450 32.0 26
SMGADD
5.0 39 128.2 93.2 3.2 4.0 0.6 0.6 641 5.8 5
6.0 78 78.3 58.3 4.0 5.0 0.7 0.7 462 8.0 6
9.0 220 42.9 33.0 6.3 7.8 0.9 0.8 368 12.0 9
12.0 390 32.8 25.6 8.0 10.0 1.1 0.9 369 16.0 12
18.0 880 22.1 17.5 11.5 14.5 1.4 1.1 368 24.0 18
26.5 1,560 18.5 14.8 15.2 19.0 1.8 1.4 450 32.0 26

Note: Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics

in the order in which the codes

Specifying a Part Number Example:

are listed.
Type Diode
SMGA D

Coils
-26
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SMGS, SMGSD, SMGSDD

Electrical Characteristics

Contact Arrangement —

2 Form C (DPDT)

Contact Material —
Stationary —
Gold/platinum/palladium/silver
(gold plated)

Moveable —
Gold/platinum/palladium/silver
(gold plated)

Contact Resistance —
Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)
After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)

Mechanical Life Expectancy —
1 million operations

Coil Voltage — 5 to 48 Vidc

Coil Power — 565 mW max. @ 25°C
Duty Cycle — Continuous

Pick-up Voltage — Approximately
50% of nominal coil voltage

Pick-up Sensitivity —

130 mW max. @ 25°C

Double Pole, Electrically Held, 1 Amp and Less (Continued)

SMGS SMGSD SMGSDD
Sensitive .100 Grid Sensitive .100 Grid Diode Sensitive .100 Grid Diode
Surface Mount Suppressed Surface Mount Suppressed/Protected

Surface Mount
High Performance Relay

Designed to
MIL-R-39016/43

High Performance Relay

Designed to
MIL-R-39016/42

High Performance Relay

Designed to
MIL-R-39016/41

N I _Ir_
X1 X2 X2
A2 B2 A2 B2 A20—~ B2
A j B1 A c& j B1 A B1
A3 B3 A3 B3 A3 B3
X2 *x1 X1

Terminal View Terminal View Terminal View

Product Facts

m Suppression &
protection diodes

m Hermetically sealed

m High shock & vibration
ratings

m Surface mount leads
m Excellent RF switching

Product Facts
m Suppression diode
m Hermetically sealed

m High shock & vibration
ratings

m Surface mount leads
m Excellent RF switching

Product Facts
m Hermetically sealed

m High shock & vibration
ratings

m Surface mount leads
m Excellent RF switching

Contact Ratings

Cfggzct Type Opel\ll'l?:‘l.ons
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
0.1 A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000
0.1 A @ 28 Vdc Intermediate Current 50,000

378 +.030/-020

-—

(960)TYP 052 00
031+ 003 (R'EF)
079 > =

H‘ 335(851) SAMAX |«—

I II 375 (LSS) |

. 460 (11.68) »sz&) —9—+—E—

S-\—-\-—\" [ E | thLL

T

[ .

ﬂ:#: [| 10
(254)
20422 TYP HeTYP qyp
8PLS
Enclosure Header

/// HIGH PERFORMANCE RELAYS



Cll Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

SMGS, SMGSD, SMGSDD Operating Characteristics Environmental Characteristics  Semiconductor Characteristics
(Continued) Timing — Temperature Range — Diode —
Operate Time — 4.0 ms max. -65°C to +125°C 100 Vdc peak inverse voltage (PIV)
Release Time — Weight — 1.0 Vdc max. transient voltage
SMGS — 2.0 ms max. 0.09 0z (2.55 gms)
SMGSD/SMGSDD — 7.5 ms max. Vibration Resistance —
(suppression diode, protection/ 30G's. 10 10 3.000 Hz
Suppression diodes) Shocl& Resis{ance
Ct.)ntact .BOUIPGE —1 5 mS max. 756, 641 ms max.
Dielectric Withstanding Voltage
— Between Open Contacts —
500 Vrms 60 Hz
Between Adjacent Contacts —
500 Vrms 60 Hz . < 40(104)MN —
Between Contacts & Coil — 045
500 Vrms 60 Hz (1';34P)L’\é|§'*\ -
Insulation Resistance —
10,000 megohms min. @ 500 Vdc
1,000 megohms @ 500 Vdc
(coil to case @ +125°C) 041 | b
410(10.41 200
e e 0
J ‘ |
{100
(254)
4PLCS
>| 200(508) |«
Recommended Solder Pad Layout
Coil Data
Coil S — . .
Nom. : Coil Circuit  Coil Circuit Pickup Pickup Drop-Out Drop-Out :
Coil Rﬁ,sgml:e Current Current Voltage Voltage Voltage Voltage Pr)l\(:ll:r. ([;?\II\II) Max. Coil Coil Desi
Voltage +10% @ 25°C mA (Max.) mA (Min.) Vdc (Max.) Vdc (Max.) Vdc (Min.) Vde (Min.) @ 25°C Voltage g
(Vde) - (?\lote) (Note) (Note) @ 25°C @ 125°C @ 25°C @ -65°C
SMGS/SMGSD
5.0 100 n/a n/a 2.6 3.5 0.23 0.12 250 7.5 5
6.0 200 n/a n/a 3.4 45 0.28 0.18 180 10.0 6
9.0 400 n/a n/a 4.85 6.8 0.55 0.35 203 15.0 9
12.0 800 n/a n/a 7.0 9.0 0.64 0.41 180 20.0 12
18.0 1,600 n/a n/a 9.8 13.5 0.92 0.59 203 30.0 18
26.5 3,200 n/a n/a 14.0 18.0 1.4 0.89 219 40.0 26
36.0 6,500 n/a n/a 20.0 27.0 1.8 1.25 199 57.0 36
48.0 11,000 n/a n/a 25.8 36.0 2.4 1.60 209 75.0 48
SMGSDD
5.0 64 78.1 56.8 2.9 3.7 0.8 0.7 391 7.5 5
6.0 125 48.9 36.3 4.0 4.8 0.9 0.8 288 10.0 6
9.0 400 23.6 18.1 6.1 8.0 1.1 0.9 203 15.0 9
12.0 800 16.0 12.5 7.8 11.0 1.3 1.0 180 20.0 12
18.0 1,600 12.2 9.6 11.3 14.5 1.5 1.1 203 30.0 18
26.5 3,200 9.0 7.2 15.2 19.0 1.7 1.3 219 40.0 26
36.0 6,500 6.1 4.9 21.7 27.2 2.3 1.7 199 57.0 36
48.0 11,000 4.8 3.9 27.8 34.8 2.8 2.0 209 75.0 48

Note: Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics
in the order in which the codes are listed.

Specifying a Part Number Example:

Type Diode Coils
SMGS D -26
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Cll Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

SHC, SHCD, SHCS, SHCSD SHC, SHCS SHCD, SHCSD
Standard / Sensitive Standard / Sensitive
.100 Grid Surface Mount .100 Grid Surface Mount
Commercial Relay Diode Suppressed

Commercial Relay

I I

Ul ol 7 Tl Tl

Terminal View Terminal View
Product Facts Product Facts
m Hermetically sealed m Suppression Diode
m Excellent RF switching m Hermetically sealed

m Excellent RF switching

Electrical Characteristics

Contact Arrangement —

2 Form C (DPDT)

Contact Material —

Stationary —
Gold/platinum/palladium/silver alloy
(gold plated)

Moveable —
Gold/platinum/palladium/silver alloy
(gold plated)

Contact Resistance —

Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)
Mechanical Life Expectancy —

1 million operations

Coil Voltage —

510 26.5 Vdc (SHC/SHCD)

510 48 Vdc (SHCS/SHCSD)

Coil Power —

SHC/SHCD — 660 mW max. @ 25°C
SHCS/SHCSD — 565 mW max. @ 25°C
Duty Cycle — Continuous

Pick-up Voltage — Approximately
70% of nominal coil voltage

Pick-up Sensitivity —

SHC/SHCD — 180 mW max. @ 25°C
SHCS/SHCSD — 90 mW max. @ 25°C

Contact Ratings

cfg;%d Type op?\';l?:ul.ons
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (Case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
0.1 A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

SHC, SHCD, SHCS, SHCSD
(Continued)

Operating Characteristics
Timing —

Operate Time —

SHC/SHCD — 4.0 ms max.
SHCS/SHCSD — 6.0 ms max.
Release Time —

SHC — 3.0 ms max.

SHCS — 3.0 ms max.

SHCD — 6.0 ms max.
(suppression diode)

SHCSD — 7.5 ms max.
(suppression diode)
Dielectric Withstanding Voltage —
Between Open Contacts —
350 Vrms 60 Hz

Between Adjacent Contacts —
350 Vrms 60 Hz

Between Contacts & Coil —
350 Vrms 60 Hz

Insulation Resistance —
1,000 megohms @ 500 Vdc

Environmental Characteristics
Temperature Range —
-55°C to +85°C

Weight —

SHC/SHCD —

0.09 oz. (2.55 gms)
SHCS/SHCSD —

0.15 0z. (4.30 gms)
Vibration Resistance —
10 Gs, 10 to 500 Hz
Shock Resistance —
30G’s,6+1ms

Semiconductor Characteristics
Diode —

100 Vdc peak inverse voltage (PIV)

1.0 Vdc max. transient voltage

Ordering Instructions

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Standard Coil Data

Nom. Coil

Pickup

Nom. Coil

Coil Resistance Voltage Power I\ég)i(l. Coil
Voltage in Ohmso Vdc (Maax.) (mV\Q Voltage Desig
(Vdc) +20% @ 25°C @ 25°C @ 25°C
SHC/SHCD ___ 5.0 64 38 391 58 5 (2]
6.0 98 4.9 367 8.0 6 -
9.0 220 7.0 368 12.0 9 g
12.0 400 9.0 360 16.0 12 g
18.0 880 14.0 368 24.0 18
26.5 1,600 18.0 439 32.0 26 2]
SHCS/SHCSD 5.0 100 3.5 250 7.5 5 Q
6.0 200 4.5 180 10.0 6 a
9.0 400 6.8 203 15.0 9 —
12.0 800 9.0 180 20.0 12 A
18.0 1,600 13.5 203 30.0 18 o
26.5 3,200 18.0 219 40.0 26 Q
36.0 6,500 24.0 199 57.0 36 ﬁ
48.0 11,000 32.0 209 75.0 48
378 +.030/-020
(9.60) TYP 035+ 010
031+ 003 035)
079 > = | e
/—T [
H‘ 335 (8.51) SO MAX ‘e ’ U ‘ &
'3556(&25’() —)—+—C—
280(7.11) 360 (9.14) |
MAX ‘ MAX ‘ = =
| ] _L L
| I [~ 0
TP TPy
8PLS

SHC/SHCD Enclosure

H‘ 335/(851) SQ MAX %

380 (9.65)
MAX MAX

t |
=

SHCS/SHCSD Enclosure

20422 TYP

SHC/SHCD/SHCS/SHCSD Header

<« H0(1041)MN —>

( '0)45M|N
1.14) MIN,
8pLOS™] [«

|

410(1041) L
MIN — + —

L ‘
->(.100

(254)
4PLCS

>| 200(5.08) |«

200
(5.08)

Recommended Solder Pad Layout

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the relay characteristics
in the order in which the codes are listed.

Specifying a Part Number Example: Type Diodes Coils
SHC D -26
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HFW, HMB, HMS

Electrical Characteristics

Contact Arrangement —
2 Form C (DPDT)

Contact Material —
Stationary —

Hardened silver alloy
Moveable —

Gold plated hardened silver alloy
Contact Resistance —

Before Life — 50 milliohms max.
(measured at 10 mA @ 6 Vdc)
Atter Life — 100 milliohms max.
(measured @ 2 A @ 28 Vdc)
Mechanical Life Expectancy —
50 million operations

Coil Voltage —

5 to 48 Vdc (HFW)

6 t0 26.5 Vdc (HMB)

5 t0 36 Vdc (HMS)

Coil Power — 1.4 watts max. @ 25°C

Duty Cycle — Continuous

Pick-up Voltage — Approximately

50% of nominal coil voltage
Pick-up Sensitivity @ 25°C —
145 to 260 mW (HFW)

325 mW (HMB)

100 to 125 mW (HMS)

Double Pole, Electrically Held, 2 Amps and Less

HFW HMB

Standard Half Size Bifilar Half Size
High Performance Relay High Performance Relay

Qualified to Qualified to
MIL-R-39016/6 MIL-R-39016/22

(] al
LA ARA
BLUE BEAD BLUE BEAD

ng A2 X1 A3
)
BSM B2 & A

Terminal View

A19 BZ(E X1 +)B3g
A35 X2 AZE) 816
Terminal View

Product Facts
m Hermetically sealed
m Up to 2 amps switching

m High shock & vibration
ratings

m Optional terminals &
mounting styles

m Excellent RF switching

Product Facts
m Hermetically sealed
m Up to 2 amps switching

m High shock & vibration
ratings

m Optional terminals &
mounting styles

m Excellent RF switching

Contact Ratings

HMS

Sensitive Half Size
High Performance Relay

Qualified to
MIL-R-39016/44

Terminal View

Product Facts
m Hermetically sealed
m Up to 2 amps switching

m High shock & vibration
ratings

m Optional terminals &
mounting styles

m Excellent RF switching

2A @ 28 Vdc Resistive 100,000
0.75 A @ 28 Vdc Inductive (200mH) 100,000
0.1 A @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.3 A @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.1A @ 28 Vdc Intermediate 50,000
0.160 A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000
RF Performance
Frequency (MHz) RF Losses (dB) VSWR Isolation (dB)
100 0.1 1.17:1 40
500 0.3 1.19:1 28
1000 0.4 1.19:1 23

/// HIGH PERFORMANCE RELAYS



Cll Low Signal Relays

HFW, HMB, HMS (Continued)

Double Pole, Electrically Held, 2 Amps and Less (Continued)

Operating Characteristics
Timing —

Operate Time —

4.0 ms max. (HFW)

5.0 ms max. (HMB)

6.0 ms max. (HMS)

Release Time —

4.0 ms max. (HFW)

5.0 ms max. (HMB/HMS)
Contact Bounce — 2.0 ms max.

Dielectric Withstanding Voltage
— Between Open Contacts —

Environmental Characteristics

Temperature Range —

-65°C to +125°C

Weight — 0.46 oz (13 gms max.)
Vibration Resistance — HFW/HMB/
HMS —

Standard — 20 G's, 10 to 2,000 Hz
HFW/HMB —

QPL —30G’s, 10 to 3,000 Hz
HMS —

QPL —20G’s, 10 to 2,500 Hz
Shock Resistance —

¢—'—~

¢ L g
(1041)
_‘_a v

01 <810 MAX (2057)>{

A
A0 MAX
(1041)
¥

Y UQU U

1.078 (27.38) —>|
1 062 (26.97) —>|

500 Vrms 60 Hz 100 G's, 6 +1 ms _+_ o
Between Adjacent Contacts — 50 G's, 11 £1 ms (HMS) (1041
1000 Vrms 60 Hz 120 002
. PL Approval —
Between Contacts & Coil — I(\JIIIL—R—ggom /6 (HFW) (05=08) e BI0MAX( 20.57»]
1000 Vrms 60 Hz MIL-R-39016/22 (HMB) s 410
Insulation Resistance — MIL-R-39016/44 (HMS) _+_ ‘ % (1041)
10,000 megohms min. @ 500 Vdc 125 " TET T %210
318 25) L—1 320 MAX (3353)—»](- )
1320 MA
3353
gl ; BLUEBEAD 12 ¢ BLUEBEAD ?118 MAX
030+008 —006 030+008 006 020 | I
(76003002 NEEEL XS) — (76003002 @ @] @ —= 51)
x CASIISES yw v @ O) @ © T |«810MAX(2057+|
a0, 20 0] J— ‘ :
GoagT| 6% 1016* (5 oe i _¥ 410MAX
030 RAD. 190 MAX 600 1s7+020 X ‘ (1%41)
(76) (483) (1528 (475+51) 1524 120 £002 T 0G0
: (3.05 £.05) 1062 (26,97 250 010
Terminals { )*’ 2.25)
1.078 (2738)*>
Mounting Styles
Standard Coil Data
Nom. Coil Pickup Pickup Drop-out Drop-out Nom. Coil Max
Coil Resistance Voltage Voltage Voltage Voltage Power Coil. Coil
Voltage in Ohms Vdc (Max.) Vdc (Min.) Vdc (Min.) Vdc (Min.) (mW) Voltage Desig.
(vdc) +10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C 9
HFW 5.0 27 2.7 3.8 0.29 0.21 926 6.0 L
6.0 40 3.2 4.5 0.35 0.25 900 7.5 F
12.0 160 6.4 9.0 0.7 0.5 900 15.0 G
26.5 700 135 18.0 1.5 1.0 1003 32.0 K
HMB 6.0 40 3.6 4.8 0.35 0.25 900 7.5 F
12.0 160 7.2 9.6 0.7 0.5 900 15.0 G
26.5 700 15.0 20.0 1.5 1.0 1003 32.0 K
HMS 5.0 47 2.2 3.2 0.21 0.12 532 7.0 S001
6.0 75 2.75 4.0 0.27 0.17 480 9.0 S002
12.0 310 5.6 8.0 0.55 0.35 465 20.0 S003
26.5 1,030 11.4 16.5 1.1 0.7 682 35.0 S004
30.0 1,620 14.3 21.0 1.4 0.9 556 44.0 S005
36.0 2,640 18.0 26.0 1.8 1.1 491 56.0 S006
Other 6-8 60 3.5 4.85 0.35 0.22 817 9.0 A
(avail. for HFW 12-15 320 6.8 9.42 0.68 0.44 570 21.0 B
relays only) 18.0 520 9.5 13.16 0.95 0.62 623 27.0 J
26.5-32 1,250 14.0 19.4 1.5 0.98 684 42.0 D
40.0 2,700 21.3 29.5 2.1 1.37 593 61.0 H
48.0 3,500 25.5 35.3 2.5 1.63 658 70.0 E
Specifying a Part Number Example: Type Terminals Mountings Coils Features
HFW 12 30 K 00 (n/a HMS)
* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
PAGE 37

=TE

‘connectivity

sAe|ay |eubis Mo 1D



Long-life Half size
Industrial Relay

Type 3SCV (2PDT)

Product Facts

m 100,000,000 operations at
low-level

m Hermetic seal

Double Pole, Electrically Held, 2 Amps and Less (Continued)

The 3SCV is an exception-
ally long life relay for low
level applications which is
designed for industrial appli-
cations such as business
machines and computer
peripheral equipment. The
design is such that the phe-
nomenon of sticking con-
tacts is all but eliminated.
Because of its low contact
resistance and its ability to
handle overloads the 3SCV
relay is well suited for appli-
cations which have previ-
ously required reed devices.

Electrical Characteristics
Contacts — 2 Form C

Contact Resistance —
0.050 ohms; 0.100 ohms after life test

Life — 105-2A 28 volts DC, 115 volts
AC (not grounded, resistive)

0.5A
Low-level — 100,000,000 operations
— 50 pA at 50 mV Peak AC or DC

Sensitivity — 340 mW

Operating Characteristics
Operate Time — 6 ms max.
Release Time — 4 ms max.
Contact Bounce — 2 ms max.

Enclosure — All welded, hermetically
sealed

Terminals — Weldable and solderable

Dielectric Strength — 500 volts rms
at sea level

Insulation Resistance — 1,000
megohm min.

Environmental Characteristics
Weight — 0.30 oz.

Vibration — 10G, 10-2000 Hz
Shock — 50 G 6ms, 1/2 sine
Temperature — -14°C to +125°C

See page 1-39 for Mounting Forms,

Terminals and Circuit Diagrams.

Coil Table (All Values DC)* 340 mW Sensitivity: (Code 1)

Voltage Calibrated, CODE: 5
Coil Maximum Release Voltage
Code Coil Resistance Suggested Operate Range at 25C
Letter at 25C (ohms) Source Volts
Voltst at 25C Max Min
A 47 £ 10% 4.8-7 3.9 2.7 .43
B 75+ 10% 6.1-9 4.9 3.4 5
C 120 £ 10% 7.7-12 6.3 4.4 .69
D 180 + 10% 9.5-15 7.7 5.4 .85
E 310+ 10% 12.5-20 10.1 7.0 1.1
F 440 £ 10% 15.0-23 12.0 8.4 1.3
H 700 + 10% 20.0-30 15.5 10.9 1.7
K 1030 £ 10% 24.0-35 18.5 12.9 2.0
L 1620 + 10% 30.0-44 23.1 16.2 2.5
M 2640 £ 10% 39.0-56 29.5 20.68 3.2
Ordering Instructions Example: The relay selected in
this example is a 2PDT half size Catalog No.
talog-selected Relays: Th tal .
Catalog-selected Relays: The catalog relay, voltage calibrated, two-hole 350V 5 04

number is derived by choosing the
proper CODE for each of the six relay
characteristics in the order in which
the codes are listed.

side bracket mounting, solder hook
header, 700 ohms coil resistance, and
340 mW sensitivity. By choosing the
proper code for each of these relay
characteristics, the catalog number is
identified as 3SCV5042H1. The letter
R following sensitivity code indicates
relay received 5000 operation miss-
test. Ex. 3SCV5042H1R.

/// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

Double Pole, Electrically Held, 2 Amps and Less (Continued)

Mounting Forms (3SCV)

All dimensions in inches

| | 1
[ 4 M R
————— -4
800 MAX —af R 125 01
800 MAX Z 015

TOLERANCES Q

fo——— 1180 MAX - —

1,000 ‘ (Unless otherwise specified) r-

No Mount T r N Hundredths =+0.020 o

i .o 25

Mounting I b ﬂT Thousandths +0.005 E

Code 096 DIA 2

(4 HOLES) 360 MAX —

00 - Four-hole lg

* Assumes relay held se- 400 f End Bracket Q

curely by potting or A 400 220 —
other means. - | MAX _L Mounting

Code A

o

Q

<

(7]

1078 e o Two-hole elliptical .020
— I Two-hole elliptical END bracket Side Bracket —’-

" Mounting Mounting
i L Code Code
- — W;Ax 53 54

T
M- 800 MAX
400_MAX
020 I * AOO’MAX
I % [ ¥
| T v T
| _— ! L 125 019
' '
;.Q__ 1320 MAX ——m!
[)
040 MAX :&2
¥ B EE ! L i
0.3s | 400 [ == ]
t MAX T“—_ 1.330 MAaX _.|
| 1078+ 005 — 120 014 [ 1062 —ﬂ (lzz»?oglz‘s)
) (2 HOLES) Two-hole Two-hol ¥ A
| 1320 MAX wo-hole | —— ] 4
020 - End Bracket Side Bracket "B . | 2004 015
18— , T i
125+.015 |} ounting Mounting | |[t——---= 4
: T ? Code Code le— 800 MAX —o
tTo - 13 04
*— 800 MaX—s| S

Header and Connection Diagrams Header Types Z_J_
CODE: 2

4 Header
Q (B O % Type Dim. | Code
Solder hook 0.16 2
Str?)iggt pin )(socket 0.19 4 2+ _I:_zo
or type . o
& emld b CODES: 4
BLUE BEAD
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HFC

Commercial/Industrial
Half Size Relay

BLUE BEAD

Terminal View

Product Facts
m Hermetically sealed

Double Pole, Electrically Held, 2 Amps and Less (Continued)

Electrical Characteristics

Contact Arrangement —

2 Form C (DPDT)

Contact Material —
Stationary —

Bifurcated hardened silver alloy
Moveable —

Gold plated hardened alloy
Contact Resistance —

Before Life — 50 milliohms max.
(measured at 10 mA @ 6 Vdc)
After Life — 100 milliohms max.
(measured @ 2 A @ 28 Vdc)
Mechanical Life Expectancy —
10 million operations

Coil Voltage — 5 to 26.5 Vdc

Coil Power — 1.4 watts max. @ 25°C

Duty Cycle — Continuous

Contact Ratings

Pick-up Voltage — Approximately
60% of nominal coil voltage
Pick-up Sensitivity — 360 mW

Operating Characteristics
Timing —

Operate Time — 6.0 ms max.
Release Time — 6.0 ms max.
Dielectric Withstanding Voltage
— Between Open Contacts —
350 Vrms 60 Hz

Between Adjacent Contacts —
500 Vrms 60 Hz

Between Contacts and Coil —
500 Vrms 60 Hz

Insulation Resistance —
1,000 megohms min @ 500 Vdc

Environmental Characteristics

Temperature Range —
-55°C to +85°C

Weight — 0.46 oz. (13 gms) max.

Vibration Resistance —
10G's, 10to 500 Hz

Shock Resistance — 30 G's, 6 +1 ms

Contact Type Operations
m Up to 2 amps switching Load __ Min.
. . ; 2A @ 28 Vdc Resistive 100,000
m Economical configuration 0.75A @ 28 Vdc Inductive (200 mH) 100,000
m Optional terminals & 0.3 A @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
mounting styles
s
G - (1041) Standard Coil Data
01 Nom. Coil Coil Pickup Pickup Nom. Coil Max
|+‘810MAX(20.57»| Voltage Resistance Voltage Voltage Power Coil Coil
— vd g in Ohms Vdc (Max.) Vdc (Max) (w) Volt Desig.
v (vdc) +20% @ 25°C @ 25°C @ 85° @ 25°C oltage
(1047 5.0 27 3.0 3.7 92 6.0 L
vttt 6.0 40 3.6 45 .90 7.5 F
12.0 160 7.2 8.9 .90 15.0 G
1078 (27.38)—> 26.5 700 16.0 19.7 1.00 32.0 K
r—w 062 (26.97)—>
éél IEE 0w
* (1047
120 002
(305 =.05) |¢810MAX (057>
30 T
‘ a1ax BLUE BEAD BLUE BEAD
J_J | Li (1041) o0+o08 o0 11 0 Ty 030+008 006 12 e v
Ay (76-+.003—002) CEI & (76-+.003—002) © 0 O
! s leees eeea
e 1320 MAX (33 53—>1(57) X 2 -+ = f_;(;
A 7 |‘1‘B01@’ (508 (01| 609
1 320 NIAX 030 RAD. 190 MAX 0 1872020 600
— G 4,| (76) (483) (15.24) (475+51) (15.24)
Terminals
| l 410X
(1041
|«810MA>< (2057
X
X ! ¥ 410 MAX
= ‘ (1%41)
120 +.002 T TG0
(005=09 L—wez b 250 P00 Ordering Instructions
1078 (27.38) —>

Mounting Styles

Specifying a Part Number Example:

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE
for each of the six relay characteristics in the order in which the codes are listed.

Type Terminals Mountings Coils
HFC 12 30

/// HIGH PERFORMANCE RELAYS
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.150 Grid-space Relays

Type 3SBC (2PDT) Standard

135 mW 2PDT
50 mW (Form AB)
1 PNC-1 PNO

Product Facts

m Low profile... only
0.32 inches high

m Internal diode for coil
transient suppression and
transistor driven models
available

m Qualified to MIL-R-39016/13

m RF designs available

Double Pole, Electrically Held, 2 Amps and Less (Continued)

The .150 Grid-space relay
— only 0.32 inches high —
saves space in electronic
packaging. The pin spacing

allows you to insert the relay

with no intermediate pin
spreaders as well as
meet applicable military
specifications.

Electrical Characteristics
Contact Ratings —

DC resistive — 2 amps at 28 volts
(50,000 operations)

1 Amp @ 28 V (100,000 operations)

DC inductive — 0.5 amps at 28 volts,

200 mH

AC resistive — 0.5 amps at 115 volts
AC — 0.125 amps at 115 volts (case
grounded)

Low-level — 50 pA at 50 mV

Peak AC or DC

Contact Resistance —

0.050 ohms max.; 0.150 ohms after
life test

Life — 100,000 operations at rated
loads listed; 1,000,000 operations at
low-level loads

Coil Table Type 3SBC (All Values DC)*2PDT, 135 mW Sensitivity: (Code 1)

Operating Characteristics
Operate Time — 4 ms max.
Release Time — 4 ms max.
Contact Bounce — 1.5 ms

Dielectric Strength —
500 volts rms at sea level;
350 volts rms at 70,000 feet and above

Insulation Resistance — 1,000
megohm min. over temperature range
Environmental Characteristics
Vibration — 30G, to 3000 Hz
Shock — 100 Gat 11 ms
Temperature —-65°C to +125°C

See page 1-44 for Mounting Forms,
Terminals and Circuit Diagrams.

Voltage Calibrated, Code 5 Current Calibrated, Code 6
. Release Voltage Release Current
Coil Max. Max. Max.
Coil Resistance Suggested Operate Range @ 25C Continuous Operate Range @ 25C (mA)
Code @ 25C Source Volts Current @ Current
Letter (ohms) Voltst @ 25C Max. Min. 125C (mA) @ 25C (mA) Max. Min.
A 44 +10% 3.5-6.2 24 1.45 0.26 87.0 54.5 327 6.00
B 56 = 10% 4.0-7.0 2.7 1.6 0.3 77.0 48.3 28.6 5.30
D 140 =10% 6.4-12.0 4.4 2.6 0.5 50.3 314 18.5 3.60
E 210+ 10% 8.0-16.0 5.4 3.2 0.6 40.0 25.7 15.4 2.80
L 650 = 10% 13.6-24.0 9.5 56 1.0 229 143 8.6 1.54
K 1350 = 10% 20.0-35.0 13.5 8.1 1.5 15.5 10.0 6.0 1.10
N 2245 +10% 26.0-46.0 17.1 105 1.9 12.0 76 4.7 0.84

Coil-Data (All Values DC)* Type 3SBC Form AB 50 mW Sensitivity non mil spec: (Code 2)

Voltage Calibrated, Code 5 Current Calibrated, Code 6
. Release Voltage Release Current
Coil Max. Max. Max.
Coil Resistance Suggested Operate Range @ 25C Continuous Operate Range @ 25C (mA)

Code @ 25C Source Volts Current @ Current
Letter (ohms) Voltst @ 25C Max. Min. 125C (mA) @ 25C (mA) Max. Min.
B 56 = 10% 2.6-7.0 1.8 11 0.16 46.5 291 18.2 3.30
C 85 +10% 3.3-95 23 14 0.20 38.7 24.2 151 2.70
D 140+10% 4.3-12.0 2.9 1.8 0.27 304 19.0 11.9 2.10
E 210+10% 5.3-14.0 36 2.2 0.33 248 155 9.7 1.75
F 360 +=10% 6.7-19.0 4.5 2.8 0.41 18.9 11.8 7.2 1.30
G 510+ 10% 8.2-23.0 5.6 3.5 0.51 15.8 9.9 6.2 1.10
H 775 +10% 10.0-26.0 6.8 4.2 0.62 12.8 8.0 5.0 0.90
K 1350 = 10% 13.2-35.0 9.0 5.6 0.82 9.8 6.1 3.8 0.68
N 2245 +=10% 16.8-46.0 114 71 1.00 74 4.6 29 0.52

*Values listed are factory test and inspection data. User should allow for meter variations.
TApplicable over the operating temperature range in circulating air.

TAt nominal resistance plus 10%.

See Page 1-42 for ordering instructions.

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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.150 Grid-space
Hybrid Relays

Single Diode, Dual Diode
Type 3SBC (2PDT)
135 mW

Product Facts

m Low profile... only
0.32 inches high

m 50 milliwatt forms available
m Qualified to MIL-R-39016/37
m Qualified to MIL-R-39016/38
m RF designs available

Double Pole, Electrically Held, 2 Amps and Less (Continued)

The hybrid .150 Grid-space
relay — only 0.32 inches
high — saves space in elec-
tronic packaging. The pin
spacing allows you to insert
the relay with no intermedi-
ate pin spreader.

Electrical Characteristics

Contact Ratings —

DC resistive — 2 amps at 28 volts
(50,000 operations)

1 Amp @ 28 V (100,000 operations)
DC inductive — 0.5 amps at 28 volts,
200 mH

AC resistive — 0.5 amps at 115 volts
AC — 0.125 amps at 115 volts (case
grounded)

Low-level — 50 pA at 50 mV

Peak AC or DC

Contact Resistance —

0.050 ohms max.; 0.150 ohms after
life test

Life — 100,000 operations at rated
loads listed; 1,000,000 operations at
low-level loads

Coil Table Single Diode (All Values DC)*(2DPT), 135 mW Sensitivity: (Code 5)

Operating Characteristics
Operate Time — 4 ms max.
Release Time — 6 ms max.
Contact Bounce — 1.5ms
Dielectric Strength (Note 1) —
500 volts rms at sea level;

350 volts rms at 70,000 feet and above
Insulation Resistance (Note 1) —
1,000 megohm min. over temperature
range

Environmental Characteristics
Vibration — 30G, to 3000 Hz
Shock — 100 G at 11 ms
Temperature — -65°C to +125°C

Semiconductor Characteristics
at 25°C

Diode —

Max. Negative Transient — 1.0 volt
Breakdown Voltage — 100 VDC @ 10 pA
Max. Leakage Current— 1 pA @ 50 VDC

See page 1-44 for Mounting Forms,
Terminals and Circuit Diagrams.

Voltage Calibrated, Code 5 Current Calibrated, Code 6
; Coil Max. Release Voltage . Release Current
Coil ; Suggested votag Max. Contin- | Max. Operate €
Code Re&lsméasréce Source O\p;ce)lrtaste Range @ 25C uous Current Current @ | ange @ 25C (mA)
Letter (ohms) Volst | @ 25¢C Max. Min. | @ 125C (mA) | 25C (mA) | pax. Min.
A 44 +10% 3.5- 6.2 2.4 1.45 0.26 87.0 545 32.7 6.00
B 56+10% 40- 7.0 2.7 1.6 0.3 77.0 48.3 28.6 5.30
D 140+10% 6.4-12.0 4.4 2.6 0.5 50.3 314 18.5 3.60
E 210+10% 8.0-16.0 54 3.2 0.6 40.0 25.7 15.4 2.80
L 650+ 10% 13.6-24.0 9.5 5.6 1.0 229 14.3 8.6 1.54
K 1350+ 10% 20.0-35.0 13.5 8.1 1.5 15.5 10.0 6.0 1.10
N 2245 +10% 26.0-46.0 171 10.5 1.9 12.0 7.6 4.7 0.84
Coil Table Dual Diode (All Values DC)*(2DPT), 135 mW Sensitivity: (Code 6)
A 44 +10% 39- 7.0 3.4 2.0 0.37 98.2 77.3 455 8.4
B 56 +10% 4.6- 8.0 3.7 2.2 0.41 89.8 66.1 39.3 7.1
D 140+10% 7.8-12.0 54 3.2 0.6 52.4 38.6 229 4.3
E 210+10% 9.3-16.0 6.4 3.8 0.7 41.4 30.5 18.1 3.3
L 650 +10% 15.0-24.0 10.5 6.2 1.1 23.6 16.2 9.5 1.7
K 1350 +10% 21.0-35.0 14.5 8.7 1.6 16.0 10.7 6.4 1.2
N 2245+10% 27.0-46.0 18.1 10.9 2.0 121 8.1 49 0.9
Ordering Instructions Note: Relays specified by catalog Catalog No.

Example: The relay selected in
the example is a FORM AB .150-
grid relay, current calibrated, end
bracket mounting with 0.13-inch
solder hook header, 210 ohms coil
resistance, and 50 mW sensitivity.
By choosing the proper code for
each of these relay characteristics,
the catalog number is 3SBC6131E2.
The letter R following sensitivity
code indicates relay received
5000 operation miss-test. Ex.
3SBC6131E2R.

numbers (per above directions) are
general use items controlled by
catalog specifications. Relays to be
controlled by customer drawings —
or relays having requirements not
covered in this publication — will be
assigned special catalog numbers
upon request.

3SBC 6 13 1 E

Calibration

Mounting

: S

Header
Coil Resistance

Sensitivity

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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.150 Grid-space
Long-life Relays

Type 3SCC (2PDT)
170 mW

Product Facts

m 100,000,000 operations
low-level signal loads

m RF designs available

m Low profile — 0.32 height
m Hermetic seal

m High reliability

m Performance tested

Double Pole, Electrically Held, 2 Amps and Less (Continued)

The .150 Grid relay, the
smallest (.320 inches high)

2 Amp rated relay available

in commercial and military
qualified models, is now
available in the long life
version. Capable of over
100,000,000 mechanical
operations at low level and
signal load, the .150 Grid

relay provides the simplicity

of relays for circuit design,
the low circuit resistance
of precious metal contact
systems, and the long life
processing that has made
Cll relays the standard for
quality and reliability.

Electrical Characteristics

Contact Ratings —

DC resistive — 2 amps at 28 volts
(50,000 operations)

1 Amp @ 28 V (100,000 operations)
DC inductive — 0.5 amps at 28 volts,
200 mH

AC resistive — 0.5 amps at 115 volts
AC — 0.125 amps at 115 volts (case
grounded)

Low-level — 50 pA at 50 mV

Peak AC or DC

Contact Resistance —

0.050 ohms max.; 0.150 ohms after
life test

Life — 100,000 operations at rated
loads listed; 1,000,000 operations at
low-level loads

Operating Characteristics
Operate Time — 4 ms max.
Release Time — 4 ms max.
Contact Bounce — 1.5ms

Dielectric Strength —
500 volts rms at sea level;
350 volts rms at 70,000 feet and above

Insulation Resistance — 1,000
megohm min. over temperature range
Environmental Characteristics
Vibration — 30G, to 3000 Hz
Shock — 100 Gat 11 ms
Temperature —-40°C to +125°C

See page 1-44 for Mounting Forms,
Terminals and Circuit Diagrams.

Coil Table Type 3SCC (All Values DC)* 2 PDT Relay — 170mW Sensitivity: (Code 1)

Voltage Calibrated, Code 5 Current Calibrated, Code b
. Coil Max. Release Voltage . Release Current
Coll Resistance Suggested Operate Range @ 25C Max. Contin-| Max. Operate Range @ 25C (mA)
Code @ 25C Source Volts uous Current Current @
Letter (ohms) Voltst @25C Manx. Min. @ 125C (mA) 25C (mA) Max. Min.
A 44 +10% 3.5- 6.2 2.7 1.45 0.26 87.0 61.4 327 6.00
B 56 + 10% 4.0- 7.0 3.1 1.6 0.3 77.0 55.4 28.6 5.30
D 140 + 10% 6.4-12.0 4.9 2.6 0.5 50.3 35.0 18.5 3.60
E 210+ 10% 8.0-16.0 5.9 3.2 0.6 40.0 28.0 15.4 2.80
L 650+ 10% | 13.6-24.0 10.5 5.6 1.0 22.9 16.2 8.6 1.54
K 1350+ 10% | 20.0-35.0 15.1 8.1 1.5 15.5 11.2 6.0 1.10
N 2245+ 10% | 26.0-46.0 19.5 10.5 1.9 12.0 8.7 4.7 0.84
*Values listed are factory test and inspection data. User should allow for meter variations.
TApplicable over the operating temperature range in circulating air.
Ordering Instructions Note: Relays specified by catalog
number: r above directions) ar Catalog No.
Example: The relay selected in the umboers (pe. above directions) are 38CC 6 13 1 E 1
; - general use items controlled by
example is a 2PDT .150-grid relay, | ifioati Rel b T f
current calibrated, end bracket cata: oﬂ S(E)EC' |catt|ons. de ays to be Type
mounting with 0.13-inch solder hook controtiec by customer drawings — Calibration

header, 210 ohms coil resistance,
and 175 mW sensitivity. By choos-
ing the proper code for each of
these relay characteristics, the cat-
alog number is 3SCC6131E1. The
letter R following sensitivity code
indicates relay received 5000 oper-
ation miss-test. Ex. 3SCC6131E1R.

or relays having requirements not
covered in this publication — will be
assigned special catalog numbers
upon request.

Mounting
Header

Coil Resistance

Sensitivity
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Mounting Forms
(3SBC, 3SCC)

Double Pole, Electrically Held, 2 Amps and Less (Continued)

All dimensions ininches

TOLERANCES
(Vibration note with each (Unless otherwise specified)
form is acceleration from Hundredths +0.020
55 to 3000 Hz) Thousandths +0.005
fe———1.062 mox ———= .005
fo——.85+.010 — * { 010
R — | ﬂl T
310 } .320 max.
max r3nlc|C,(> C) f> 020 !
_>( .096 dia.
.096 dia. .850 +.010 (2 holes)
.320 [e—-610 max—= (5 hole‘:) T—t /oes
'“;" 7 .320 max. ﬂ h€ 150010
. +.
: ; 1320 max 'OZ'O_L '_'_ H ! -
L !, | 4 Ll 1
' ' f 610 max. =
*——.610 max —=| | SR —— | 094
:‘,OIO 1,062 Max. me—e——t
No Mount End Bracket Side Bracket
Mounting Code Vibration Mounting Code Vibration Mounting Code Vibration
00 30g 13 30g 25 30g
*Assumes relay held securely by potting or
other means
Hgader and Connection 1« .020 dia
Diagrams Header Types
+
Z HEADER Z +.020
TYPE DIMENSION CODE CODE: 1
Solder hook 0.13 1 _
Straight pin 0.12 8 2 )
Straight pin 0.19 4 0-2 - 21.020
Straight pin 0.25 5 dia ¥ ———
CODES: 4,5,8
{ L rg T
CODE 1,5,&6 CODE 2
T gt ¢ ol
-~ 450 e . 450 — blue bead blue bead
- 375
300~ DA CODE 1 CODE 2
7;{50|- | | »/Llso!- ‘ l l
o O 7 g 7 g t i
o . Y I
\@ 4 {{;\;_L | & /\_ﬁ_
70 9 /0 B 1 4 " y
blue bead blue bead [ l i l
+ +
Terminal View
CODE 5 CODE 6
SINGLE DIODE DUAL DIODE
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Crystal-Can Relays
Type 3SAE (2PDT)

Product Facts

m Small lightweight
crystal-can type

m 0.25 cubic inch, 0.60 ounces
m Power or low-level switching

m 20G to 2000 Hz vibration
capability

Double Pole, Electrically Held, 2 Amps and Less (Continued)

The TE Connectivity line of
crystal-can relays is backed
by years of experience and
millions of relays operating

in the field.

Electrical Characteristics
Contact Ratings —

DC resistive — 2 amps at 28 volts
DC inductive — 1 amp at 28 volts,
L/R<.025

Low-level — 50 pA at 50 mV

Peak AC or DC

AC resistive — 1.0 amp at 115 volts,
case not grounded

AC resistive — 0.25 amps at 115 volts,

case grounded

Contact Resistance —

0.050 ohms max. initial;

0.100 ohms max. after life test

Life — 100,000 operations at rated
load; 1,000,000 at low-level

Operating Characteristics
Operate Time — 6 ms max.
Release Time — 5 ms max.
Contact Bounce — 2.5 ms

Dielectric Strength —

1,000 volts rms at sea level;

700 volts rms across contact gaps;
350 volts rms at 70,000 feet
Insulation Resistance —
1,000 megohm min. except

coil to case 500 min. at 125°C

Environmental Characteristics

Vibration — Depends upon mounting
forms

Shock — 50 G at 11 ms
Temperature — -65°C to +125°C

See page 1-46 for Mounting Forms,
Terminals and Circuit Diagrams.

Coil Table (All Values DC)*
Type 3SAE 330 mW Sensitivity: (Code 1)

Voltage Calibrated, CODE: 5
Coil
Code Coil Suggested | Maximum | Release Voitage
Letter | Resistance Source Operate at 25C
at 25C (Ohms) Voltst |Voits at 25C| max Min
A 22 * 10% 3.9- 5.9 2.7 1.4 0.29
B 34 = 10% 4.8- 7.4 3.3 1.7 0.36
C 53 = 10% -6.2- 9.2 4.2 2.2 0.46
D 92 + 10% 8.0-12.0 5.4 2.8 0.60
E 146 = 10% 10.2-15.0 6.9 3.6 0.76
F 215 = 10% 12.3-18.5 8.3 4.3 0.92
H 342 = 10% 15.4-23.0 10.4 5.4 1.16
K 552 = 10% 20.0-29.5 13.5 7.0 1.50
L 814 * 10% 25.0-36.0 16.9 8.8 1.88
M 1180 *= 10% 30.0-43.0 20.5 10.6 2.28
N 1278 = 15% 31.0-41.5 213 11.0 2.36
P 1800 * 15% 38.0-49.0 25.8 133 2.86
R 2530 * 15% 43.0-58.5 29.0 15.0 3.22
S 2950 = 15% 50.0-63.0 34.0 17.5 3.77
T 5000 * 20% 62.0-75.0 41.8 21.6 4.64
\Y 5170 = 20% 68.0-76.0 46.0 25.4 5.12

*Values listed are factory test and inspection values. User should allow for meter variations.
tTApplicable over the operating temperature range in circulating air.

Ordering Instructions

Example: The relay selected in
this example is a 2PDT crystal-can
relay, voltage calibrated, two-hole
side bracket mounting solder hook
header, 552 ohms coil resistance,
and 330 mW sensitivity. By choos-

ing the proper code for each of
these relay characteristics, the
catalog number is identified as
3SAE5041K1. The letter R follow-
ing sensitivity code indicates relay

received 5000 operation miss-test.

Ex. 3SAE5041K1R.

Relay Catalog No.
Characteristic 3SAE 5 04 1 K 1

Type—f
Calibration
Mounting

Header
Coil Resistance |
Sensitivity
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Mounting Forms (3SAE)

(Vibration note with each
form is acceleration from

Double Pole, Electrically Held, 2 Amps and Less (Continued)

All dimensions in inches

TOLERANCES
(unless otherwise specified)

55 to 2000 Hz) Hundredths +0.020
Thousandths =+0.005
No Mount Flange Mount,
2 in-line holes
Mounting | A Dim. | Vibra- | Relay i ':)22(2
i im. | Vibra- |
ot 398
Code (Max) | tion* | Type 359 MAX Mci)#gnt- ADim.| X |Vibra- | Relay MAX -$- @ HOLES)
00 0.875 | 20g |3SAE T Code (Max) |Dim. | tion | Type
* Assumes relay securely held by A 13 0.875 |0.125 | 15g 3SAE | 3;27:1\)(’,
potting or other means. MAX 14 0.875 |0.375 | 20g | 3SAE -
X
: . _L +.015
Lo oo ) A MAX _L__L
797 MAX I Iz
T n
L——--JL ¥ 020
n 096DIA(4 HOLES) 125 797 MAX
4
398 f $ _‘_y_ Four-hole Flange .359 040
MAX MAX
- ¥ Mﬁz‘ A Two-hole
le—1.000—= | a3 [Mount| A | X |Vibra- |Relay l — % Side Bracket
| 181 MAX MAX | Code |(Max)|Dim- | tion |Type le— 1.330 MAX —
1.062 Mounting [A Dim. | Vibra- | Relay
—f_ 01 |0.875(0.125 | 15g |3SAE Code (Max) | tion | Type
A 02 |0.875|0.375 | 20g |3SAE 25 04 0.875 20g | 3SAE
MAX 020 ¥ { | MAX
i
| e TH*: ]
i ] ! ¥ 120 L -
7'9;' . X [0] 7 N | S 375
MAX ] =015 797 MAX |* *.0I5
412 |e—
{ +010
. .359
Side Studs Top Studs wx (& @
R g
M?:gm' Dil:n. C X |Vibra- | Relay +010 M?r‘l"gt' Di’:n. X |Vibra- |Relay B =] x +000
Code |(Max) Dim. | Dim. | tion | Type Code |{Max) Dim. | tion |Type - -l " -031
07 |0.875 |0.488 [0.375 | 20g |3SAE Y A‘ 10 |0.940 [0.375 | 20g |3SAE T
08 |0.875 |0.488 [0.250 | 20g |3SAE t.O(I;O MAX 11 |0.940 [0.250 | 20g |3SAE Mﬁx
I
.22 l
L AT R ]
797 MAX fe— -+ 797 MAX
. . .1
Header and Connection Diagrams Header Types CODE:
Header 2020
Type Z Dim. Code
! Solder hook 0.19 2
) Straight pin (socket o
125 B t;);;e) "l o.19 4 n
030 DIA Straight pin 2.99 8 z
8 PINS o |27 £020
T
CODES: 4, 8

N
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Cll Low Signal Relays

LS

Electrical Characteristics

Contact Arrangement —

2 Form C (DPDT)

Contact Material —
Stationary —

Gold plated hardened silver alloy
Moveable —

Gold plated hardened silver alloy
Contact Resistance —

Before Life — 50 milliohms max.
(measured at 10 mA @ 6 Vdc)
After Life — 100 milliohms max.
(measured @ 2 A @ 28 Vdc)
Mechanical Life Expectancy —
1 million operations min.

Coil Voltage — 5 to 48 Vdc

Coil Power — 1.0 watts max.
Duty Cycle — Continuous
Pick-up Voltage — Approximately
50% of nominal coil voltage
Pick-up Sensitivity — 170 mW

Double Pole, Magnetic Latching, 2 Amps and Less

LS

Magnetic Latching Half Size
High Performance Relay

DESIGNED to
MIL-R-39016/45

&

BLUE BEAD

1 2 3 4
em
3 10

R S
7 6

1S\ o5 b

BLUE BEAD
ENERGIZED LAST

Terminal View

Standard Schematic Contacts will
switch from the indicated position
when either coil is energized with
polarity as shown.

Product Facts
m Hermetically sealed
m Up to 2 amps switching

m High shock & vibration
ratings

m Optional terminals &
mounting styles

m Latching design

Contact Ratings

MIL-R-39016/45 SCHEMATIC
Contacts will switch from the
indicated position when either coil
is energized with polarity as shown.

sAe|ay |eubis Mo 1D

Contact

Load Type P
2A @ 28 Vdc Resistive 100,000
0.3 A @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.75A @ 28 Vdc Inductive (200mH) 100,000
0.1A @ 28 Vdc Intermediate 50,000
0.160 A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000
RF Performance
Frequency (MHz) RF Losses (dB) VSWR Isolation (dB)
100 0.1 1.15:1 38
500 0.3 1.19:1 31
1000 0.6 1.32:1 45

=TE

‘connectivity
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Cll Low Signal Relays

LS (Continued)

Double Pole, Magnetic Latching, 2 Amps and Less (Continued)

Operating Characteristics
Timing —

Set-Reset Time — 5.0 ms max.
Contact Bounce —

2.0 ms max.

Dielectric Withstanding Voltage —
Between Open Contacts —

500 Vrms 60 Hz

Between Adjacent Contacts —
1000 Vrms 60 Hz

Between Contacts and Coil —
1000 Vrms 60 Hz

Insulation Resistance —
10,000 megohms min. @ 500 Vdc

Environmental Characteristics
Temperature Range —

-65°C to +125°C

Weight — .46 0z (13 gms) max.
Vibration Resistance —

Standard — 20 G’s, 10 to 2,000 Hz
QPL Equiv.— 30 G's, 10 to 2,500 Hz
Shock Resistance —

100 G's, 6 +1 ms

QPL Equivalent —
MIL-R-39016/45

.030+.003 -.002

(.76 +08-09 190 MAX
A BLUE BEAD
o) ——
100 @ @ F
(5 08

2.54)
1
600

5.24)

.030+.003 -.002 1874000
(.76 +.08-09 ('4_75;51)
A

B
BLUE BEAD
[0l
QOO+
100> k<] > < 200
(254) (1'?)%%)’ (5.08)
600
(15.24)
LS Terminals
AW BW EW
1,078 (27.38) —>
1.320 MAX
i [ es9n — i R i —
o] . | 410 MAX J— 410 MAX 020 ¢ 1 410 MAX
(10.41) (1041) ‘ (10.41)
_‘_4 N A ¥
120+002
[ B10MAX (2057)> (3,05 +5) < BI0MAX 20.57»] < 810MAX@057) >
( \ 1 _¥ \ A
410 MAX w 410 MAX ‘ ¥ 410MAX
(1041) —*—J \ Li (041 —x \ (1041)
T T T T 0G0 1ty e L L I Y
¢ 125010 (%28 (305 +05) ¢ 2504010
(3.18 225) 1.320 MAX (3353 1.062 (26.97) (635 +25)
1.078(27.38)
Mounting Styles
Standard Coil Data
Nom. Coil Pickup Pickup Pickup Pickup Nom. Coil Max.
Coil Resistance Voltage Voltage Voltage Voltage Power Coil Coil
Voltage in Ohms Vdc (Max.) Vdc (Max.) Vdc (Min.) Vdc (Min.) (mW) Voltage Desig.
(Vde) +10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C 9
5.0 45 2.7 3.8 1.6 1.0 556 6.7 5
6.0 63 3.25 4.5 2.0 1.3 571 8.0 6
12.0 254 6.5 9.0 4.0 2.6 567 16.0 12
26.5 1,000 13.0 18.0 8.0 52 702 32.0 24
48.0 3,800 26.0 36.0 16.0 10.4 606 64.0 48

Ordering Instructions

Catalog-selected Relays: The catalog number is derived by choosing the proper CODE for each of the six relay characteris-
tics in the order in which the codes are listed.

Specifying a Part Number Example: Type Mountings Contacts Co Terminals
LS BW- 2C- 24 B

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

Double Pole, Magnetic Latching, 2 Amps and Less (Continued)

Magnetic Latching, Electrical Characteristics
Grid Space, Relay Contact Ratings —

DC resistive — 2 amps at 28 volts
Type 3SDM (ZPDT) Low-level — 50 pA at 50 mV DC or

Product Facts

m Suitable for pulse operation
m No hang up feature

m MIL-R-39016 type

m Special contact and coil
wiring available

Insertion Losses

This magnetic latching relay
maintains the high reliability
attributes of the aerospace
proven Cll 3SAM relay
family. By reducing the size
of the coil and maintaining
the contact system of the
3SAM, we can now offer a
smaller 2 amp rated mag-
netic latching relay. The
pulse operation can provide
multiple hundred thousand
operations in power saving
circuits. The on or off

circuits are maintained using
no power until there

is a need to switch the
contacts. Suitable for matrix
switches or relay trees,
these versatile relays have
contact systems capable

of reliability switching high
power or very low level
signals in the same pack-
age. The relay’s unique
circuit prevents it from ever
hanging up in an off-center
or neutral position.

Contact Isolation

-30

peak AC

Contact Resistance —

0.050 ohms initial;

0.100 ohms after life test (High level)
0.150 ohms after life test (Low level)
Life —

100,000 operations at rated load;
1,000,000 operations at low-level

Operating Characteristics
Operate Time — 4 ms

Reset Time — 4 ms

Contact Bounce — 2 ms
Dielectric Strength —

1,000 volts at sea level;

500 volts across contact gap and
500 volts coil to case
Insulation Resistance —
1,000 megohms min.

Environmental Characteristics

Vibration —
Sine — 30G; 55 to 3000 Hz
Random — 0.4 G%/Hz; 100 to 1,000 Hz

Shock — 150 G at 11 ms, half-sine
wave

Temperature —-65°C to +125°C

Return Losses

o S—— 2
V¥ o S
0.5 35 ol (IR, 1.75 "
dB aB ,_ N VSWR
-1 e 1.5 "
‘ -40 / 1]
- -
1.5 i o 1.25
= R

2 -45 1

100 1000 1000

Frequency (MHZ)

1% Frequency (MH

z)

o0 Frequency (MHz)

sAe|ay |eubis Mo 1D
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Double Pole, Magnetic Latching, 2 Amps and Less (Continued)

Mounting Forms (3SDM)

Mounting

Two-hole elliptical Code Dim.
Side Bracket Two-hole Two-hole elliptical END bracket 1010250
End Bracket 1 03
Mtz;)ndling Mounting
No Mount 5: Mo(;:(‘:(ie“g Di):“ c«;:e
Mwing 020
e
—F
00 410 MAX .120+.002
4 ]
x }..810 MAxci 1 410 MAX
MAX @ ¥ @ MAx J— T T
e 545 MAX 120 DIA F&OMAX i':‘______.'l
‘f_( _] .300+.015 . 810 MAX -
545 4 l 120 545 020 020 ’MAX Two-hole
MAX ‘ } MAX +oue L_L 545 Side Bracket
] l_ 4 L ' L
Ii o o T — T_L Mounting
[ ,’l L___3 ¥ X l 125+.015 Code
1~ 810 MAX MAX Lmo MAx -+ 015 le——1.320 MAX —=! 0
I
.040 MAX ’\;‘:\g
Coil Resistance (All Values are DC): Voltage Calibrated - Code 5 +eg =
F——130mMax —~
Coil Coil Voltage Coil Voltage Coil Res. Max. Max. 1.062 — =
Resistance Rated Maximum Ohms Set-Reset Set-Reset ! (21 fitt’)ll:."EAS)
Code @ 20°C VDC @ 20°C VDC @ 125°C N?Zi
C 6 7 31 +/- 10% 3.0 5.3 [&+-— ]
E 12 14 124 +/- 10% 6.0 10.5 L AL 2R
H 24 28 500 +/- 10% 12.0 21.0 L —————— 2
Values are factory test and inspection values. User should allow for meter variations. t=—.810 MAX =
Header: CODE 4
Type y4 Header
. . .100
' Dimensions| Code ’ 2+ 020 _l,
Straight Pin | 0.19 +/-.020 4 i
(socket or 200 100 | & | z*.020
PCB Type) R CODE 2 T
Solder Hook| 0.16 +/-.020 2 .Pésgolg BLUE BEAD
IN

Sensitivity and Modification: 290 mW Sensitivity

Sensitivity Modification
Code (see connection
diagrams at right)
1 No Diode
5 Single Diode

(Terminal View)
(+ on blue bead

closes as shown)

mﬂ
3

ENERGIZED . BLUE BEAD

SCHEMATIC DIAGRAM
TERMINAL VIEW
CODE 1

Y
ot

ENERGIZED | gUE BEAD

SCHEMATIC DIAGRAM
TERMINAL VIEW WITH DIODE
CODE 5

Ordering Instructions

Type 3SDM relays can be ordered
by specifying the correct catalog
number. This number is derived by
choosing the proper CODE for each
of the six relay characteristics in the
order in which the codes are listed in
the example. The letter R following
the sensitivity code indicates relay
received 5,000 operations miss-test.

Example: The relay selected is a

2PDT magnetic-latching relay, volt-

age calibrated, 2-hole end bracket
mount, solder hook header, 500
ohm coil, and 290 mW sensitivity.
3SDM5132H1

/// HIGH PERFORMANCE RELAYS

Relay Characteristic Catalog Number

3SDM

Type
Calibration
Mounting

Header

5 13 2 H 1

Coil Resistance

Sensitivity and Modification




Magnetic Latching,
Grid-space, Relays

Type 3SAM (2PDT)

Product Facts

m Special shock designs up to
700 G, 1 ms

m Suitable for pulse operation

m No hang up feature on low
power pulses

m Qualified to MIL-R-39016/32
m Special wiring is available

Double Pole, Magnetic Latching, 2 Amps and Less (Continued)

This relay has “memory” in
that the contact positions do
not change when coil power
is removed. Switching is
accomplished by applying
power to the applicable coil
(dual coil) or with the appli-
cable polarity (single coil).
The low switching power
requirements are further
enhanced by its ability to
operate from capacitor dis-
charge or other pulses or
through its own contacts for
batteries or similarly limited
supplies.

Coil Table (All Values DC) Single Coil
50 mW Sensitivity: (Code: 1)

Electrical Characteristics

Contact Ratings —

DC resistive — 2 amps at 28 volts
DC inductive — 0.5 amps at 28 volts,
200 mH

AC resistive — 1 amp at 115 volts
(single coil), case not grounded

AC resistive — 0.25 amps at 115 volts
(dual coil), case not grounded
Low-level — 50 pA at 50 mV

Peak AC or DC

Contact Resistance —

0.050 ohms initial;

0.100 ohms after life test

Life —

100,000 operations at rated load;
1,000,000 at low-level

Operating Characteristics
Operate Time — 4 ms
Release Time — 4 ms
Contact Bounce — 2 ms

Dielectric Strength —
1,000 volts rms at sea level;
700 volts rms across contact gap

Insulation Resistance —

1,000 megohm min.
Environmental Characteristics
Vibration — 30 G, to 3,000 Hz
Shock — 150 G at 11 ms
Temperature —-65°C to +125°C

See page 1-52 for Mounting Forms,
Terminals and Circuit Diagrams.

Coil Table (All Values DC) Dual Coil
75 mW Sensitivity: (Code: 2)

Current Calibrated, CODE: ¢ Current Calibrated, CODE: 6
. . . Coil Maxt
Coil Coil Max Operate
Coc;e Resistance and lseset Suggested é::d':’ Resistance Operate susgoguif::ad
Letter Source Letter @25C For Current For
@25C Current (mA) K Voltage For
(Ohms) " Voltaget Each Coil Each Coil Each Coilt
(Ohms) (mA)
A 16.4 = 10% 55.2 1.8-4.8 A 8.2 =10% 95.8 1.5-2.6
B 40 = 10% 35.3 2.7-7.5 B 20 = 10% 61.2 2.34.1
C 96 * 10% 22.8 4.2-11.0 C 48 = 10% 39.5 3.6-6.3
D 164 = 10% 17.4 5.5-15.0 D 82 + 10% 30.2 4.7-8.3
E 260 * 10% 13.9 7.0-19.0 E 130 * 10% 24.0 6.0-10.0
F 400 * 10% 11.2 8.5-23.0 F 200+ 10% 19.4 7.4-13.0
H 600 = 10% 9.2 11.0-29.0 H 300 * 10% 15.8 9.0-16.0
K 960 *= 10% 7.2 13.0-37.0 K 480 * 10% 12.5 12.0-20.0
L 1350 = 10% 6.1 16.0-43.0 L 675 * 10% 10.6 14.0-24.0
M 1950 *= 10% 5.1 19.0-52.0 M 975 *= 10% 8.8 16.0-29.0
N 3000 *= 15% 4.1 25.0-64.0 N 1500 = 15% 7.1 21.0-35.0
P 4800 *= 15% 3.3 32.0-81.0 P 2400 = 15% 5.6 27.0-44.0
[=4 8200 * 20% 2.5 43.0-99.0 R 4100 *= 20% 4.3 37.0-55.0

1 Applicable over the operating temperature range in circulating air.
1 Initial or inspection value. Allow 20% increase in value of maximum pickup

during rated life.

Ordering Instructions

Example: The relay selected in this
example is a 2PDT magnetic latch-

ing relay, current calibrated, four-
hole end bracket mounting, solder

hook header, 1500 ohms coil resis-

tance, and 75 mW sensitivity. By
choosing the proper code for each

during rated life.

of these relay characteristics, the
catalog number is identified as
3SAM6014N2. The letter R follow-
ing sensitivity code indicates relay

received 5000 operation miss-test.

Ex. 3SAM6014N2R.

Relay
Characteristic

Type_—_T
Calibration

Mounting

1 Applicable over the operating temperature range in circulating air.
1 Initial or inspection value. Allow 20% increase in value of maximum pickup

Catalog No.
3SAM 6 01 4

Header

Coil Resistance

Sensitivity

N 2
J

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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Mounting Forms (3SAM)

(Vibration note with each
form is acceleration from
55 to 3000 Hz)

No Mount

Mounting | fan*
Code Vibration

00 30g

* Assumes relay se-
curely held by pot-
ting or other means.

408
+o010

22

| J
800 MAX
Two-hole
End Bracket
Mounting X Vibra-
Code Dim. tion
13 0.125 30g
14 0.250 308
15 0.450 308

Double Pole, Magnetic Latching, 2 Amps and Less (Continued)

L
.400
4

900
MAX

| I

| I

| S —
800 MAX

Side Studs
Mounting X Vibra-
Code Dim. tion
07 0.250 30g
08 0.375 30g

1.330MAX ——
I 078
_T
2|
MAX

120 DIA

All dimensions in inches

TOLERANCES
(unless otherwise specified)
Hundredths *+0.020
Thousandths +0.005
Top Studs
Mounting X Vibra-
Code Dim. tion
10 0.250 30g
n 0.375 | 30g T T
[ — J
l" 800 MAX
Four-hole
1180 MAX End Bracket
Mounting X Vibra-
400 K3 Code Dim. tion
MAX 125
01 0.125 308
096 DIA 360 MAX
(4 HOLES) 02 0.250 308
T— 03 0.450 308
900
MAX
oeo%aog
¥ .400 Assg
i MAX
x1015 L____jl] —t 5 ,i
800 MAX Je——1330 MAX —] *
l-—— 1.062
f S—
Four-hole

Side Bracket 593 7 |

iOiO @ |

Mounting | y;pration

Code
120 DIA —
06

30g (4 HOLES L _
Leoo MAX
Header and Connection Diagrams CODES: 2,5
Single Coil Dual Coil Header Tvpes
(Terminal View) o _l_
(+ on blue bead closes as shown) Type oi Z Header Code
imension [ Single | Dual 7+.020
Sat 500400 Solder hook |  0.16 i 4 N
——{ 200 400 Straight pin
200 (socket or 0.19 2 5
@ @ ﬂ PCB type)
L | 4
200 E ! %\ z * 020
BLUE BEAD

Q

S Lo+

BLUE BEAD

030 DIA BLUE BEAD
10 PINS
RESET

ENERGIZED LAST

/// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

SR

Electrical Characteristics
Contact Arrangement —

4 Form C (4PDT)

Contact Material —
Stationary —

Gold plated hardened silver alloy
Moveable —

Gold plated hardened silver alloy
Contact Resistance —

Before Life — 50 milliohms max.
(measured at 10 mA @ 6 Vdc)
After Life — 100 milliohms max.
(measured @ 2 A @ 28 Vdc)
Mechanical Life Expectancy —
1 million operations min.

Coil Voltage — 6 to 26.5 Vdc

Coil Power — 2.6 watts max. @ 25°C
Duty Cycle — Continuous

Pick-up Voltage — Approximately
50% of nominal coil voltage

Pick-up Sensitivity — 475 mW

Four Pole, Electrically Held, 2 Amps and Less

SR

Four Pole Half Size
High Performance Relay

Qualified to
MIL-R-39016/40

BLUE BEAD

“ b e
%e % ek

Terminal View

Product Facts
m Hermetically sealed
m Up to 2 amps switching

m High shock & vibration
ratings

m Optional terminals &
mounting styles

m 4 form C Hi-density design

Contact Ratings

Contact
Load Type

Operations
Min.

2A @ 28Vdc Resistive

100,000

0.3 A @ 115 Vac, 60 Hz & 400 Hz Resistive

100,000

0.75 A @ 28 Vdc Inductive (200mH)

100,000

0.1 A @ 28 Vdc Intermediate

50,000

0.2A @ 28 Vdc Lamp

100,000

10 pA @ 50 mV Low Level

1,000,000

=TE

connectivity
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Cll Low Signal Relays

Four Pole, Electrically Held, 2 Amps and Less (Continued)

SR (Continued) Operating Characteristics Environmental Characteristics (.;%%i%
Timing — Temperature Range — %J’_’
Operate Time — 5.0 ms max. -65°C to +125°C %
Release Time — 5.0 ms max. Weight — BUEBEAD 10DTYP
Contact Bounce — 5 ms max 0.28 0z (7.8 grms) @5
- - . - . (g SISIY (ST1) —*—
Dielectric Withstanding Voltage —  Vibration Resistance —
Between Open Contacts — 15G's, 1010 2,000 Hz 092 REE, | L TYP
350 Vrms 60 Hz Shock Resistance — 34
Between Adjacent Contacts — 100 G's, 6 +1 ms 1602%
500 Vrms 60 Hz - 5
Between Contacts & Coil — QPIj A_pproval
MIL-R-39016/40
500 Vrms 60 Hz 0(%05%'/\ 187 200
Insulation Resistance — ' (475 5)
1,000 megohms min. @ 500 Vdc
-
B
100TYP
BLUE BEAD o
;| ceedooe | —*
CIOICACIOIC) —r
092 REF»I )[L 00TV
(254)
600 J
(15.24)
SR Terminals
AW BW EW
1078 (27.38) —>1
1062 (2697) —> R e—
r—'— 3 X —v
¢ ! 410 MAX —*— 410 MAX 020 ¢ il 40 MAX
(1041) (1041) (1041)
_‘_J — 120+002 ‘ Y
< B10MAX (2057)> (3.05205) [<B10MAX (20.57»| f< B10MAX057) >
) ( 1 £ ¥ \ A
H0MAX i 410 MAX ‘ ¥ 410MAX
- Li — ]@ .
T T g0 U il T ‘ T 1 (1341) 10+ | == ‘ T (1%4”
¢ ‘125tmo ¢ |(%21(; (3.05£05) ¢ J .25+0¢0m
(318225 1320 MAX (33 53)—>(: 1062 (26.97) ©35229)
1,078 (27.38)
Mounting Styles
Standard Coil Data
Nom. Coil Pickup Pickup Drop-out Drop-out Nom. Coil Max
Coil Resistance Voltage Voltage Voltage Voltage Power Coil Coil
Voltage in Ohms Vdc (Max.) Vdc (Max.) Vdc (Min.) Vdc (Min.) (w) Voltage Desig.
(Vdc) +10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C g
5.0 20 2.75 3.8 0.35 0.23 1.25 6.0 5
6.0 25 35 45 0.45 0.3 1.44 8.0 6
12.0 100 6.5 9.0 0.9 0.6 1.44 15.0 12
26.5 390 14.0 18.0 1.8 1.2 1.8 32.0 24
Specifying a Part Number Example: Type Mountings Contacts Coils Terminals
SR BW- 4C- 24 B

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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.150 Grid-space Relays
Type 3SBH (4PDT)

Product Facts

m Low profile... only 0.32
inches high

m Long life version available
m Qualified to MIL-R-39016/14

Four Pole, Electrically Held, 2 Amps and Less (Continued)

This .150 four pole double
throw Grid-space relay is the
companion to the two pole
3SBC type shown on page
1-41. It also features the

Electrical Characteristics

Contact Ratings —

DC resistive — 2 amps at 28 volts

DC inductive — 0.5 amps at 28 volts,
200 mH

AC resistive — 0.5 amps at 115 volts,
400 or 60 Hz (enclosure isolated from
ground, or enclosure and movable
contact at same potential)

AC — 0.125 amps at 115 volts
(enclosure at line potential with respect
to movable contact)

Low-level — low-level operation at 50
millivolts, 30 pA, 33 ohm miss level

Contact Resistance —
0.050 ohms max.;
0.150 ohms after life test

Life —

Operating Characteristics
Operate Time — 4 ms max.
Release Time — 4 ms max.
Contact Bounce — 1.5 ms

Dielectric Strength —
500 volts rms at sea level;
350 volts rms at 70,000 feet

Insulation Resistance —

1,000 megohms min. over temperature
range

Environmental Characteristics
Vibration — 30 G, to 3,000 Hz
Shock — 100G at 11 ms
Temperature — -65°C to +125°C

See page 1-57 for Mounting Forms,
Terminals and Circuit Diagrams.

100,000 operations at rated loads listed;

same .150 inch pin spacing 1 500,000 operations at low-level loads

that allows you to insert the
relay with no intermediate pin
spreaders. There is adequate
clearance for conductors to
reach all pins. It is a very
compact 4 pole double throw
2 ampere relay.

Coil Table (All Values DC)* Type 3SBH, 4 Pole Relay — 250 mW Sensitivity: (Code 1)

SENSITIVITY CODE: 1
Voltage Calibrated, Code: 5
Coil Coil Suggested Maximum Release Voltage
Code Resistance Source Operate Range at 25C
Letter at 25C ohms Voltst Volts at 25C Max. Min.
B 28 =10% 40- 70 2.7 1.6 0.3
D 73+=10% 6.0-11.0 4.2 25 0.4
E 115+=10% 8.0-14.0 54 3.2 0.6
G 280 = 10% 12 -220 8.4 5.0 0.8
H 430 = 10% 15 -26.0 10.3 6.0 1.0
K 720 =10% 20 -350 135 8.1 15
N 1040 = 10% 26 -46.0 175 10.5 19
*Values listed are factory test and inspection values. User should allow for meter variations.
tApplicable over the operating temperature range in circulating air.
Ordering Instructions Example: The relay selected in this Catalon No
example is a 4PDT .150-grid relay, asBH 5 139 1K1

Catalog-selected Relays: The cat- voltage calibrated, end bracket

alog number is derived by choosing
the proper CODE for each of the six
relay characteristics in the order in
which the codes are listed.

mounting, 0.13 inch solder hook
header, 720 ohms coil resistance,
and 250 mW sensitivity. By choosing
the proper code for each of these
relay characteristics, the catalog
number is identified as 3SBH5131K1.
The letter R following sensitivity code
indicates relay received 5000 opera-
tion miss-test. Ex. 3SBH5131K1R.

Type T
Calibration

Mounting

Header

Coil Resistance

Sensitivity

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.

PAGE 55



.150 Grid-space
Hybrid Relays

Type 3SBH (4PDT)

Product Facts

m Low profile... only 0.32
inches high

m Long life version available

m Qualified to MIL-R-39016/53
& 54

Four Pole, Electrically Held, 2 Amps and Less (Continued)

The 4PDT .150 Grid-space
hybrid relays are advanced
designs of the standard high
reliability 4PDT .150 Grid-
space relays. In the single
diode version, the relay coil-
back electromotive force

is suppressed to prevent
circuit/component damage.
With the dual diode version,
a steering diode is added

to the coil circuit, along with
the suppression diode. This

steering diode prevents
operation of the relay by
reverse polarity voltages and
protects the suppression
diode. The single diode
version is qualified to
MIL-R-39016/53 and the
dual diode is qualified to
MIL-R-39016/54.

Electrical Characteristics

Contact Ratings —

DC resistive — 2 amps at 28 volts

DC inductive — 0.5 amps at 28 volts,
200 mH

AC resistive — 0.5 amps at 115 volts,
400 or 60 Hz (enclosure isolated from
ground, or enclosure and movable
contact at same potential)

AC — 0.125 amps at 115 volts
(enclosure at line potential with respect
to movable contact)

Low-level — 50 pA at 50mV

Contact Resistance —

0.050 ohms max.;

0.150 ohms after life test

Life — 100,000 operations at rated
loads listed; 1,000,000 operations at
low-level loads

Coil Table (All Values DC)* Type 3SBH, 4 Pole Relay — 250 mW Sensitivity:
(Code 5 single diode, Code 6 dual diodes)

Operating Characteristics
Operate Time — 4 ms max.
Release Time — 6 ms max.
Contact Bounce — 2.0 ms
Dielectric Strength (Note 1) —
500 volts rms at sea level;

350 volts rms at 70,000 feet
Insulation Resistance (Note 1) —
1,000 megohms min. over temperature
range

Semiconductor Characteristics
at 25°C
Max. Negative Transient — 1 volt

Breakdown Voltage —
100 Vdc @ 10 pA min.

Max. Leakage Current —
1A @ 50 Vde

Note 1: Tests for dielectric with-
standing voltage and insulation
resistance should be made with
“coil terminals” shorted together to
avoid unnecessary electrical stress
to semiconductor elements.

See page 1-57 for Mounting Forms,
Terminals and Circuit Diagrams.

Single Diode SENSITIVITY CODE: 5
Voltage Calibrated, Code: 5
. . . Release Voltage
Coil Coil Suggested Maximum

Code Resistance Source Operate Range at 25C

Letter at 25C ohms Voltst Volts at 25C Max. Min.
B 28+ 10% 40- 70 27 16 0.3
D 73+10% 6.0-11.0 4.2 25 0.4
E 115+10% 8.0-14.0 5.4 3.2 0.6
G 280 + 10% 12 -22.0 8.4 5.0 0.8
H 430 +10% 15 -26.0 10.3 6.0 1.0
K 720 = 10% 20 -350 135 8.1 1.5
N 1040 = 10% 26 -46.0 175 10.5 19

Dual Diode SENSITIVITY CODE: 6

B 28+10% 4.0- 70 37 2.3 0.5
D 73+10% 6.0-11.0 5.2 3.2 0.6
E 115+ 10% 8.0-14.0 6.4 39 0.8
G 280+ 10% 12.0-22.0 9.4 5.7 1.0
H 430 + 10% 15 -26.0 11.3 6.7 12
K 720+ 10% 20 -35.0 145 8.8 1.7
N 1040 + 10% 26 -46.0 18.1 11.1 2.1

*Values listed are factory test and inspection values. User should allow for meter variations.
tApplicable over the operating temperature range in circulating air.
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Cll Low Signal Relays

Four Pole, Electrically Held, 2 Amps and Less (Continued)

No Mount End Bracket

Mounting Code Vibration*

Mounting Code Vibration

00 309

13 309

*Assumes relay held securely by potting or

other means.

!

.610
mox

|

fe—610 mox—s

fe———1.062 mox ———

le——— 850% 010—e]

F:* ®
610 300
mox *.010
FaaY
l <
.096 dio.

610 mox —e~

H rT .
eade vpes 3\—%8 .3;0 .020 I 3_0‘;9:40
Type Dimeznsion Hggggr L - t 3 Tl . .
Solder hook 0.13 1 t—_— [E——
Straight pin 0.12 8 CODE: 1 53 All dimensions in inches
Straight pin Z+.020 TOLERANCES
socket or - (Unless otherwise specified)
PCB type) 0.19 I Z+.020 .020 dia. — ||~
Hundredths *+0.020
Straight pin 0.25 202 g Thousandths 30.005
Header and Connection Diagrams
CODE 1 CODES CODE®6
4-Pole Terminal View
blue bead blue bead blue bead
T 19 ¢ T 19 ¢ L 7 1.9 ¢ L
3 13 3 O 3 IR
9 g Pt g P g g
B ! IS 5 IS
CODE 1 CODES &6
b/lue bead blue bead
> 5 >®
>+ é» . > +
.300
a»é .;o 1 > &> D
E‘hé = > + &G
150 ——{ 150f—
300 3oo——
le—.450 450 —~
Terminals .020 dia
Example: The relay selected in this Catalog No.

Ordering Instructions

Catalog-selected Relays: The cat-
alog number is derived by choosing
the proper CODE for each of the six
relay characteristics in the order in
which the codes are listed.

example is a 4PDT .150-grid relay,
voltage calibrated, end bracket
mounting, 0.13 inch solder hook
header, 720 ohms coil resistance,
and 250 mW sensitivity. By choosing
the proper code for each of these
relay characteristics, the catalog
number is identified as 3SBH5131K5.
The letter R following sensitivity code
indicates relay received 5000 opera-
tion miss-test. Ex. 3SBH5131K5R.

3SBH 5 13 1 K 5

oo 1
Calibration

Mounting ————
Header

Coil Resistance
Sensitivity

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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Long-life .150 Grid-space
Relays

100,000,000 Operations At
Low Levels

Type 3SDH (4PDT)

Product Facts

m Long life at low level or
signal loads

m Low profile... only 0.32
inches high

Four Pole, Electrically Held, 2 Amps and Less (Continued)

The 3SDH relay is designed
for 100,000,000 operations
at low levels. It is a four pole
double throw Grid-space
relay. The 0.150 inch pin
spacing allows the user

to insert the relay with no
intermediate pin spreaders.
There is adequate clearance
for conductor to reach all
pins.

Electrical Characteristics

Contact Ratings —

DC resistive — 2 amps at 28 volts,
(DC 100,000 operations)

DC inductive — 0.3 amp at 28 volts,
(L/R not greater than 0.008)

AC resistive — 0.5 amp at 115 volts,
400 or 60 Hz (enclosure isolated from
ground, or enclosure and movable
contact at same potential)

AC resistive — 0.125 amp at 115 volts
(enclosure at line potential with respect
to movable contact)

Low-level — 50 pA at 50 mV

Peak AC or DC

Contact Resistance —

0.050 ohms max.;

0.150 ohms after life test

Life — 100,000 operations at rated
loads listed; 100,000,000 operations at
low-level loads

Operating Characteristics
Operate Time @ +25°C —

4 ms max.

Release Time @ +25°C —

4 ms max.

Contact Bounce @ +25°C — 1.5ms
Dielectric Strength —

500 volts rms at sea level;

350 volts rms at 70,000 feet
Insulation Resistance —

1,000 megohms min. over temperature
range

Environmental Characteristics
Vibration — 30 G, to 3,000 Hz
Shock — 100 G at 11 ms
Temperature — -40°C to +125°C

See page 1-59 for Mounting Forms,
Terminals and Circuit Diagrams.

Coil Table (All Values DC)*Type 3SDH, 4 Pole Relay—210mW Sensitivity: (Code 1)

SENSITIVITY CODE: 1
Voltage Calibrated, Code: 5
Coil Coil Suggested Maximum Release Voltage
Code Resistance Source Operate Range at 25C
Letter at 25C ohms Voltst Volts at 25C Max. Min.
B 28 = 10% 40- 70 3.0 1.6 0.3
D 73+=10% 6.0-11.0 4.8 2.5 04
E 115+ 10% 8.0-14.0 59 32 0.6
G 280+ 10% 12 -22.0 9.3 50 0.8
H 430+ 10% 15 -26.0 115 6.0 1.0
K 720 +10% 20 -35.0 149 8.1 1.5
N 1040 = 10% 26 -46.0 17.9 105 1.9

*Values listed are factory test and inspection values. User should allow for meter variations.
tApplicable over the operating temperature range in circulating air.
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Cll Low Signal Relays

Four Pole, Electrically Held, 2 Amps and Less (Continued)

No Mount End Bracket

Mounting Code Vibration*

Mounting Code Vibration

00 30g

13 309

*Assumes relay held securely by potting or

other means.

fe———1.062 mox ———

le——— 850% 010—e]

1 & 6]
610 o 2010
maox A Z
I | 9] §
je—610 mox—e 610 mox —e| .096 dio.
Header Types -3},‘3 B3 -mﬂ ﬂ _ogsf)
Type Dimension | ' Code | T t L- . }
Solder hook 0.13 1 t—_— [E——
Straight pin 0.12 8 CODE: 1 53 All dimensions in inches
Straight pin 2+.020 TOLERANCES
socket or — ¥ (Unless otherwise specified)
PCB type) 0.19 I Z+.020 .020 dia. — ||~
" " . Hundredths +0.020
Straight pin 0.25 gogfg- Thousandths +0.005
Header and Connection Diagrams
CODE1 CODES CODE6
4-Pole Terminal View
blue bead blue bead blue bead
T 19§ T 19§ L ] 19 ¢ L
3 J R ! J R 5 1 ¢
IO S LA R 2 N S O
T .18 ! R ! R
CODE 1 CODES5 &6
b/lue bead blue bead
> < T > &
> + & - > + &
.300
> + Sy l > &> D
> <o) > + G
—-| |50 | —|150}—
l——.aoo L-.aoo——
le—450 450 —
Terminals .020 dia
Ordering Instructions Example: The relay selected in this o s Ca'ilsog Noo ;
Catalog-selected Relays: The cat- Sgﬁ:%i;ﬁé{gﬁl;g%ﬂéﬁéﬁlam _T
alog number is derived by choosing mour?tin 0.13 inéh solder hook Type
the proper CODE for each of the six header %20 ohms coil resistance Calibration
relay characteristics in the order in d 21 ’ W itivity. By ch 0, Mounting
which the codes are listed. an 0 mWW sensitivity. By choosing Header

the proper code for each of these
relay characteristics, the catalog
number is identified as 3SDH5131K1.
The letter R following sensitivity code
indicates relay received 5000 opera-
tion miss-test. Ex. 3SDH5131K1R.

Coil Resistance

Sensitivity

=TE
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.150 Grid-space
Magnetic Latching Relays

Type 3SBM (4PDT)

Product Facts

m Low profile... only 0.32
inches high

m Internal diode for coil
transient suppression
available

m Qualified to MIL-R-39016/31

m Suitable for low pulse
operation — 2 ms at rated
voltage

Four Pole, Magnetic Latching, 2 Amps and Less

The Type 3SBM relay adds
magnetic latching capability
to the popular and growing
family of .150-grid relays.
This relay has memory in
that the contact positions do
not change when coil power
is removed. Switching is
accomplished by applying
power to the applicable coil
(dual coil) or with the appli-
cable polarity (single coil).
The low switching power
requirements are further
enhanced by its ability to
operate from capacitor
discharge or other pulses
or through its own contacts
from batteries or similarly
limited supplies.

Electrical Characteristics

Operate Sensitivity—
Single-coil form, 100 mW,
Dual-coil form, 180 mW

Contact Arrangement—
4-pole double-throw (4C)

Contact Ratings —

DC resistive — 2 amps at 28 volts

DC inductive — 0.5 amp at 28 volts,
200 mH

AC resistive — 0.5 amp at 115 volts
(enclosure isolated from ground, or
enclosure and movable contact at same
potential)

AC —0.125 amp at 115 volts
(enclosure at line potential with respect
to movable contact)

Low-level — 50 pA at 50 mV

Peak AC or DC

Contact Resistance —
0.050 ohms max.;
0.150 ohms after life tests

Life —

100,000 operations at rated loads listed;

1,000,000 operations at low-level loads

Operating Characteristics
Operate Time — 4 ms max.
Release Time — 4 ms max.
Contact Bounce — 1.5 ms

Dielectric Strength —
500 volts rms at sea level;
350 volts rms at 70,000 feet and above

Insulation Resistance —

1,000 megohms min. over temperature
range

Environmental Characteristics
Vibration — 30 G, 55 to 3,000 Hz
Shock — 150 G at 11 ms
Temperature — -65°C to +125°C

See page 1-62 for Mounting Forms,
Terminals and Circuit Diagrams.

Coil Table (All Values DC)*
SINGLE COIL, SENSITIVITY 1, (100 mW) DUAL COIL, SENSITIVITY CODE 2, (180 mW)
é:o;l eall Maximum Set-Reset Values s ted Coil Coil Maximum Set-Reset Values Suggested
ode oi —— Suggeste n ste
Letter Resistance Calibration Calibration sgogurce l&ﬁl:r Resistance Calibration Calibration Source
@ 25C (Ohms)|  Code 5 Code 6 Volts? @ 25C (Ohms) | code 5 Code 6 Volts:
+ 10% | Voltage (Volts) | Current (mA) =+ 10% | Voltage (Volts) | Current (mA)
N 57 2.4 42 3.6- 85 H 10 14 135 2.0- 37
R 5.1 2 6-18 N 37 26 70 38-72
T ggg 91 1(1) 71 4-32 R 145 5.2 35 7.6-14.5
’ T 450 9.0 20 14-25
v 1700 130 7.7 20-46 v 975 135 135 20-35
w 3250 18.0 5.5 28-63 w 2140 20.0 9.2 30-54
*Values listed are factory test and inspection values. User should allow for meter variations.
tApplicable over the operating temperature range in circulating air.
Orering nsnctos e o o ey ety craett
, atalog No.
Type 3SBM relays can be ordered calibrated, four-hole end bracket 3SBM 6 13 1 N 2

by specifying the correct catalog
number. This number is derived by

choosing the proper CODE for each

of the six relay characteristics in the
order in which the codes are listed.

mounting, solder hook header, 37
ohms coil resistance, and 180 mW
sensitivity. By choosing the proper
code for each of these relay charac-

teristics, the catalog number is
identified as 3SBM6131N2. The
letter R following sensitivity code

indicates relay received 5000 opera-
tion miss-test. Ex. 3SBM6131N2R.

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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.150 Grid-space Hybrid
Magnetic Latching Relays

Single Diode, Dual Diode
Type 3SBM (4PDT)

Four Pole, Magnetic Latching, 2 Amps and Less (Continued)

capabilities of the 3SBM as
well as the memory feature
of the latching function are
both maintained.

Electrical Characteristics

Operating Characteristics
Operate Time — 4 ms max.
Release Time — 4 ms max.
Contact Bounce — 1.5ms
Dielectric Strength (Note 1) —

Contact Arrangement— 500 volts rms at sea level;
4-pole double-throw (4C) 350 volts rms at 70,000 feet and above
Product Facts Operate Sensitivity— Insulation Resistance (Note 1) —

m Low profile... only 0.32
inches high

m Suitable for pulse operation
m Qualified to MIL-R-39016/35
m Qualified to MIL-R-39016/36

The dual coil version of the
3SBM magnetic latching
relay is now available with
coil transient suppression
with or without blocking
diodes for reverse polarity
protection. This hybrid
magnetic latching relay is
an addition to the growing
family of .150 grid relays.
The diode method is
employed to limit the back
EMF generated when the
coil circuit is opened in
order to protect other circuit
components such as semi-
conductors. The contact load

Coil Table Single Diode (All Values DC)*

Single-coil form, 100 mW,
Dual-coil form, 180 mW per coil

Contact Ratings —

DC resistive — 2 amps at 28 volts

DC inductive — 0.5 amp at 28 volts,
200 mH

AC resistive — 0.5 amp at 115 volts
(enclosure isolated from ground, or
enclosure and movable contact at same
potential)

AC —0.125 amp at 115 volts
(enclosure at line potential with respect
to movable contact)

Low-level — 50 pA at 50 mV

Peak AC or DC

Contact Resistance —

0.050 ohms max.;

0.150 ohms after life test

Life — 100,000 operations at rated
loads listed; 1,000,000 operations at
low-level loads

1,000 megohms min. over temperature
range

Environmental Characteristics
Vibration — 30 G, 55 to 3,000 Hz
Shock — 150 G at 11 ms
Temperature — -65°C to +125°C

Semiconductor Characteristics
at 25°C

Max. Negative Transient — 1 volt
Breakdown Voltage — 100 Vdc min.

Max. Leakage Current —
1A @ 50 Vdc

Note 1: Tests for dielectric with-
standing voltage and insulation
resistance should be made with
“coil terminals” shorted together to
avoid unnecessary electrical stress
to semiconductor elements.

See page 1-62 for Mounting Forms,
Terminals and Circuit Diagrams.

Coil Table Dual Diode (All Values DC)*

Dual Coil, Sensitivity Code 5 (180 mW) Dual Coil, Sensitivity Code 6 (180 mW)

Coil Coil MAX. SET_RESET VALUES |q0oected Coil Coil MAX. SET—RESET VALUES | gyggested
Code Resistance Calibration Calibration Source Code Resistance Calibration Calibration Source
Letter | @ 25C (ohms) Code 5 Code 6 Letter | @ 25C (ohms) Code 5 Code 6 Volt

* 10% Voltage (Volts) |Current (mA) Voltst * 10%** | voltage (Volts) | Current (mA) oltst
H 10 1.4 135 2.0- 3.7 n ;g gg 1(;8 gg 17‘;
N 37 2.6 70 3.8- 7.2 . 8- 7.
R 145 5.2 35 7.6-14.5 R 145 6.2 35 7.6-14.5
T 450 9.0 20 14-25 T 450 10.0 20 14.0-25.0
Vv 975 13.5 3.5 20-35 \ 975 145 13.5 20.0-35.0
w 2140 20.0 9.2 30-54 W 2140 21.0 9.2 30.0-45.0

*Values listed are factory test and inspection values. User should allow for meter variations.
tApplicable over the operating temperature range in circulating air.
**Coil resistance cannot be measured by conventional bridge.

Note: See page 1-60 for ordering instructions.

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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Four Pole, Magnetic Latching, 2 Amps and Less (Continued))

Mounting Forms (3SBM)
(Vibration note with each

fe———1.062 mox —— &
|@——.850 £ .010 —

form is acceleration from + c
55 to 3000 Hz) 610 4 .3010 ALL DIMENSIONS IN INCHES
mox t-?lo TOLERANCES
o J 3 Q,‘ Unless otherwise specified:
m Hundredths +0.020
J le—.610 max —f 096 die Thousandths ~ +0.005
f*—610 mox—e
} ( .094
¥ .320 .020 l +.010
oy max t
] + . .
S— 11
No Mount End Bracket
Mounting Code Vibration* Mounting Code Vibration
00 30g 13 30g
*Assumes relay held securely by potting or
other means.
Header and Connection CODE: 1 —»| |[«—020 dia Header Types
Diagrams - Z Header
) ype Dimension | Code
Dual Coil 5
When the SET coil is pulsed 7+ 020 Solder Hook | 013 !
with plus polarity on the blue J - Straight Pin 0.12 8
bead, the movable contacts L Straight Pin
take the position shown in the /( (so%ket or
connection diagram. The con- PCB type) 0.19
tacts are transferred when the .050 Ret Straieht Pi 025
RESET coil is pulsed with plus raight 7in : 5
polarity on the reset terminal. A CODES: 4,5,8
new pulse of the SET coil with —»| |<—.020 dia
plus polarity on the blue bead
will transfer the contacts back. L x
The contacts can also be trans- Z+ 020
ferred by applying a pulse of 4
opposite polarity to the coil pre-
viously pulsed. However, this CODE 1 CODE 2
method requires slightly more blue bead blue bead
power than the more normal 40 50 16 o7
form of operation described in 3 3
the previous paragraph. 3 s N
Zi 13 16 39
II IZH llllo
Terminal numbers for reference only (Terminal numbers for reference only) Reset Terminal
blue bead CODE 5 CODE 6
Single Diode Dual Diode
) blue bead blue bead
450
]
.3To

Reset Terminal

/// HIGH PERFORMANCE RELAYS

Reset Terminal



Cll Low Signal Relays

SS

Electrical Characteristics
Contact Arrangement —

6 Form C (6PDT)

Contact Material —
Stationary —

Gold plated hardened silver alloy
Moveable —

Gold plated hardened silver alloy
Contact Resistance —

Before Life — 50 milliohms max.
(measured at 10 mA @ 6 Vdc)
After Life — 100 milliohms max.
(measured @ 2 A @ 28 Vdc)
Mechanical Life Expectancy —
1 million operations min.

Coil Voltage — 5 t0 26.5 Vdc

Coil Power — 2.6 watts max. @ 25°C
Duty Cycle — Continuous

Pick-up Voltage — Approximately
50% of nominal coil voltage

Pick-up Sensitivity — 475 mW

Six Pole, Electrically Held, 2 Amps and Less

SS

Six Pole Half Size
High Performance Relay

Designed to
MIL-R-39016

Terminal View

Product Facts
m Hermetically sealed
m Up to 2 amps switching

m High shock & vibration
ratings

m Optional terminals &
mounting styles

m 6 form C Hi-density design

Contact Ratings

Contact
Load

Type

Operations
Min.

2A @ 28Vdc

Resistive

100,000

0.3 A @ 115 Vac, 60 Hz & 400 Hz

Resistive

100,000

0.75 A @ 28 Vdc

Inductive (200mH)

100,000

0.1 A @ 28 Vdc

Intermediate

50,000

0.2A @ 28 Vdc

Lamp

100,000

10 pA @ 50 mV

Low Level

1,000,000

=TE

connectivity
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Cll Low Signal Relays

Six Pole, Electrically Held, 2 Amps and Less (Continued)

SS (Continued) Operating Characteristics Environmental Characteristics (.;%%iogso)
Timing — Temperature Range — WJ_’
Operate Time — 5.0 ms max. -65°C to +125°C %
Release Time — 5.0 ms max. Weight —
Contact Bounce — 5.0 ms max 0.28 0z (7.8 grms) A BLUEBED 100V
Dielectric Withstanding Voltage —  Vibration Resistance — 0000000 ) vt
Between Open Contacts — 15G’s, 10 t0 2,000 Hz SOOO000 T x
350 Vims 60 Hz Shock Resistance — B KL
Between Adjacent Contacts — 100 G's, 61 ms 254 TYP
500 Vrms 60 Hz . -
Between Contacts & Coil — QPIj E_qulvalem
MIL-R-39016
500 Vrms 60 Hz %05%'/\ 187 100
Insulation Resistance — ' (75
1,000 megohms min. @ 500 Vdc
-
B
BLUEBEAD -100TYP
(254)
100 REF 100 REE
(254) ",|‘L 100TYP 254)
SS Terminals
AW BW EW
1.078 (27.38) —>
1062 (2697) —> R e—
r—'— 3 X —v
¢ ! H0MAX —*— H0MAX 020 ¢ il HOMAX
(10.41) (1041) (10.41)
- 120+002 ¥
< B10MAX (2057)> (3.05205) [<B10MAX (20.57»| f< B10MAX057) >
A ( \ ) ¥ \ £
H0MAX : H0MAX ‘ ¥ 410 MAX
J_J Li —x ]@ 1041
T T g0 U il T ‘ T 1 (1341) 10+ | == ‘ T ( % )
¢ ‘125tmo ¢ |(%21(; (3.05£05) ¢ J .25+0¢0m
(318 +2) 1320 MAX (33 53)—>(: 1.062 (26.97) 635 125
1,078 (27.38)
Mounting Styles
Standard Coil Data
Nom. Coil Pickup Pickup Drop-out Drop-out Nom. Coil Max
Coil Resistance Voltage Voltage Voltage Voltage Power Coil Coil
Voltage in Ohms Vdc (Max.) Vdc (Max.) Vdc (Min.) Vdc (Min.) (w) Voltage Desig.
(Vdc) +10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C g
5.0 20 2.75 3.8 0.35 0.23 1.25 6.0 5
6.0 25 35 45 0.45 0.3 1.44 8.0 6
12.0 100 6.5 9.0 0.9 0.6 1.44 15.0 12
26.5 390 14.0 18.0 1.8 1.2 1.8 32.0 24
Specifying a Part Number Example: Type Mountings Contacts Coils Terminals
SS BW- 6C- 24 B

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

HFW4A, HFW3A

Electrical Characteristics

Double Pole, Electrically Held, 5 Amps and Less

HFW4A, HFW5A

Standard Half Size
High Performance Relay

Designed to
MIL-R-39016/6

BLUE BEAD

319 A2 X1 A3
)
BSM B2 6 A

Terminal View

Product Facts
m Hermetically sealed
m Up to 5 amps switching

m High shock & vibration
ratings

m Optional terminals &
mounting styles

m Excellent RF switching

Contact Ratings

sAe|ay |eubis Mo 1D

Contact Arrangement — Contact T Operations
2 Form C (DPDT) Load ype Min.
Contact Material — 4 A @ 28 Vdc (HFW4A) Resistive 100,000
Stationary — 5A @ 28 Vdc (HFW5A) Resistive 100,000
Hardened silver alloy 0.75 A @ 28 Vdc Inductive (200mH) 100,000
Moveable — 0.1 A @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
Gold plated hardened silver alloy 0.3A @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
Contact Resistance — 0.1 A @ 28 Vdc Intermediate 50,000
Before Life — 50 milliohms max. 0.160 A @ 28 Vdc Lamp 100,000
(measured at 10 mA @ 6 Vido) 30 pA @ 50 mVdc Low Level 1,000,000
Atter Life — 100 milliohms max.

(measured @ 2 A @ 28 Vdc)

Mechanical Life Expectancy —

50 million operations RF Performance

Coil Voltage — Frequency (MHz) RF Losses (dB) VSWR Isolation (dB)
5 t0 48 Vdc (HFWA4A) 100 0.1 117:1 40

510 26.5 Vdc (HFW5A) 500 0.3 1.19:1 28

Coil Power — 1.4 watts max. @ 25°C 1000 0.4 1.19:1 23

Duty Cycle — Continuous
Pick-up Voltage — Approximately
50% of nominal coil voltage
Pick-up Sensitivity @ 25°C —
145 to 260 mW
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Cll Low Signal Relays

HFW4A, HFW5A (Continued)

Double Pole, Electrically Held, 5 Amps and Less (Continued)

Operating Characteristics
Timing —

Operate Time — 4.0 ms max.
Release Time — 4.0 ms max.
Contact Bounce — 2.0 ms max.
Dielectric Withstanding Voltage
— Between Open Contacts —
500 Vrms 60 Hz

Between Adjacent Contacts —
1000 Vrms 60 Hz

Between Contacts & Coil —

1000 Vrms 60 Hz

Environmental Characteristics

Temperature Range — ¢ 1 413MAx
-65°C to +125°C 1 M
Weight — 0.46 oz (13 gms max.) 01 MK 2057
Vibration Resistance — Ty
20 G's, 10 t0 2,000 Hz .4118MAX
Shock Resistance — ( ¥ :

UQU U

1.078 (27.38) —>|
1 062 (26.97) —>|

100 G's, 6 +1 ms

Insulation Resistance — —*— o
10,000 megohms min. @ 500 Vdc (1041
120 002
(305 =.05) < B1OMAX( 20.57»]
30 ( \ ¢
| 410 MAX
J_J | L% (1041)
Yot ¥ 020
125 010 (51
318 25) L—1 320 MAX (3353 (57)
1320 MAX
3353
gl ; BLUEBEAD 12 ¢ BLUEBEAD | I ?118 MAX
030+008 —006 030+008 006 020
(76+003-002) NEEEL XS) — (.76-+003-002) [0 ©00 —= 51)
x CASIISES yw v QOO % |«810MAX(2057+|
o0 | 200 o] 20 i \ x
(10%’ (5.08) (ioo?eT (5.08) i _¥ 410MAX
030 RAD. 190 MAX 600 187020 600 ) | agn
(-76) (4.83) ; (4.75+51) ' 120 +.002 T 0,0
(1524) (1524) (3.05 £.05) ¢ 250 010
Terminals 1.062 26. 97) - 2.25)
1.078 (2738)*>
Mounting Styles
Standard Coil Data
Nom. Coil Pickup Pickup Drop-out Drop-out Nom. Coil Max
Coil Resistance Voltage Voltage Voltage Voltage Power Coil. Coil
Voltage in Ohms Vdc (Max.) Vdc (Min.) Vdc (Min.) Vdc (Min.) (mW) Voltage Desig.
(Vdc) +10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C g
HFW4A/HFW5A 5.0 27 2.7 3.8 0.29 0.21 926 6.0 L
6.0 40 3.2 45 0.35 0.25 900 7.5 F
12.0 160 6.4 9.0 0.7 0.5 900 15.0 G
26.5 700 13.5 18.0 1.5 1.0 1003 32.0 K
Other 6-8 60 35 4.85 0.35 0.22 817 9.0 A
(avail. for 12-15 320 6.8 9.42 0.68 0.44 570 21.0 B
HFW4A 18.0 520 9.5 13.16 0.95 0.62 623 27.0 J
relays only) 26.5-32 1,250 14.0 19.4 1.5 0.98 684 42.0 D
40.0 2,700 21.3 29.5 2.1 1.37 593 61.0 H
48.0 3,500 25.5 35.3 25 1.63 658 70.0 E
Specifying a Part Number Example: Type Terminals Mountings C Features
HFW5A 12 30 K 00

AEROSPACE, DEFENSE & MARINE

/// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

HFC4A, HFC5A

Commercial/Industrial
Half Size Relay

BLUE BEAD

Terminal View

Product Facts

Double Pole, Electrically Held, 5 Amps and Less (Continued)

Electrical Characteristics

Duty Cycle — Continuous

Contact Arrangement — Pick-up Voltage — Approximately
2 Form C (DPDT) 60% of nominal coil voltage
Contact Material — Pick-up Sensitivity — 360 mW
Stationary —

Bifurcated hardened silver alloy
Moveable —

Operating Characteristics
Timing —

Environmental Characteristics

Temperature Range —
-55°C to +85°C

Weight — 0.46 oz. (13 gms) max.

Vibration Resistance —
10 G's, 10 to 500 Hz

Shock Resistance — 30 G's, 6 +1 ms

Gold plated hardened alloy

Contact Resistance —

Before Life — 50 milliohms max.
(measured at 10 mA @ 6 Vdc)
After Life — 100 milliohms max.
(measured @ 2 A @ 28 Vdc)

Mechanical Life Expectancy —

10 million operations

Coil Voltage — 510 26.5 Vdc
Coil Power — 1.4 watts max. @ 25°C

Contact Ratings

350 Vrms 60 Hz
500 Vrms 60 Hz

500 Vrms 60 Hz

Operate Time — 6.0 ms max.
Release Time — 6.0 ms max.

Dielectric Withstanding Voltage
— Between Open Contacts —

Between Adjacent Contacts —

Between Contacts and Coil —

Insulation Resistance —
1,000 megohms min @ 500 Vdc

o
-
o
g
N
Q
=
o
A
o
o
<
(7]

m Hermetically sealed Contact Operations
T Load Type Min
m Up to 5 amps switching :
. . ; HFC4A 4 A @ 28 Vdc Resistive 100,000
m Economical configuration HFC5A 5A @ 28 Vdc Resistive 100,000
m Optional terminals & 0.75 A @ 28 Vdc Inductive (200 mH) 100,000
mounting styles 0.3 A @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
e
& - (1041) Standard Coil Data
01 Nom. Coil Coil Pickup Pickup Nom. Coil Max
|+‘810 MAX (20.57}»] Voltage Resistance Voltage Voltage Power Coil Coil
X (Vdcg) in Ohms Vdc (Max.) Vdc (Max) (w) Voltage Desig.
HOMAX +20% @ 25°C @ 25°C @ 85° @ 25°C g
(1047 5.0 27 3.0 3.7 92 6.0 L
vt 6.0 40 3.6 4.5 .90 7.5 F
12.0 160 7.2 8.9 .90 15.0 G
< 1.078(2738)—> 26.5 700 16.0 19.7 1.00 32.0 K
r—w 062 (26.97)—>]
413 MAX
él * |§ (1047
120 002
(305+.05) |¢810MAX (2057y>{
30 T p
‘ 410MAX
J_J | Li (10.41)
Ay
125$ 010 o =
(3182.25) 1320 WA (3353151 1 { BLUEBEAD 12 1 BLUEBEAD
030-+.008 —006 .030+.008 —006
e (76 003-002) NEESIK XS - (76.-003-002) Ql@ 0@ O+
* [ 4’| ¥ CASliSES) e v (©XO) 9 @1 -
> € 200 200
400 400
P - e 60 - e 608
(%%0 q F (1041 030 RAD. 190 MAX 6[2on 187 4020 60(0 o
(76) (483) (1520 (475+51) (1524)
|«810MA>< (2057 Terminals
X
—— ! Y 410MAX
‘ (1%41)
120 +.002 T U0
(305 =05) 1062 (26.97) —> 250 02150)
1078 (27.38) —>
Mounting Styles
Specifying a Part Number Example: Type Terminals Mountings Coils Features
HFC5A 12 30 K 00
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Cll Low Signal Relays

FW, FW5A, SF, SF5A

Two Pole Full Size
Crystal-Can Relay

FW Qualified to
MIL-R-5757/10

BLUE BEAD

B1 A2 X1 A3
(©)
"0 \0* o O

Terminal View

Product Facts
m Hermetically sealed
m Up to 5 amps switching

m High shock & vibration
ratings

m Optional terminals &
mounting options

m Excellent RF switching

Double Pole, Electrically Held, 5 Amps and Less (Continued)

Electrical Characteristics

Contact Arrangement —
2FormC

Contact Material —
Stationary —

Bifurcated hardened silver alloy
Moveable —

Gold plated hardened alloy

Contact Resistance —

Before Life — 50 milliohms max.
(measured at 10 mA @ 6 Vdc)

After Life — 100 milliohms max.
(measured @ 2 mA @ 28 Vdc)
Mechanical Life Expectancy —
50 million operations

Coil Voltage —

6.3to 110 Vdc (FW, FWSA)

1.8 t0 40 Vdc (SF)

2.8t0 40 Vdc (SFSA)

Coil Power — 1.5 watts max. @ 25°C
Duty Cycle — Continuous
Pick-up Voltage — Approximately
50% of nominal coil voltage
Pick-up Sensitivity —

250 mW (FW, FWSA)

40 mW (SF)

80 mW (SF5A)

.030+.003 -002

;(E (0.76+.08 - 0&3

Operating Char
Operate Time —
15 ms max. (SF)

5ms (FW, FWSA))

acteristics

6 ms max. (MIL-R-5757/10)

Release Time —
10 ms max. (SF)

5 ms max. (FW, FWSA)
6 ms max. (MIL-R-5757/10)

Contact Bounce — 2 ms max.
Dielectric Withstanding Voltage

— Between Open C
500 Vrms 60 Hz

ontacts —

Between Adjacent Contacts —

1,000 Vrms 60 Hz

Between Contacts and Coil —

1,000 Vrms 60 Hz

Insulation Resistance —

10,000 megohms m

in @ 500 Vdc

Environmental Characteristics

Temperature Range —

-65°C to +125°C

Weight —

0.6 0z. max. (FW, FWSA)

0.7 0z. max. (SF 6)

1.1 0z. max. (SF/SF 5A)
Vibration Resistance —
Standard —

20 G's, 10 to 2000 Hz (FW, FWSA)
15G’s, 10 to 2000 Hz (SF)

QPL—

20 G’s, 10 to 2000 Hz
Shock Resistance —

100 G's,

6+1ms

QPL Approval —
MIL-R-5757/10 (FW only)
QPL Equivalent —
MIL-R-5757/13 (SF only)

.030+.003 -.002

.030+.003 —.002

(23_%1052?) (076408 -0 (0.76+.08 —06)
260 RAD. - 3000000
(76) 533 finx -— <mu 0060
¢ BLUEBEAD BLUE BLUE
[eelee+ ©) - ©)
CA<ISAS v CICCIC) e @ @ x
| +' <200 N 200 200
(01 |« 608 L a0 | 609 o [0
600 Jote >l oo
: 600
(524 (15.24 (15.24)
Terminals
RF Performance
Frequency (MHz) RF Losses (dB) VSWR Isolation (dB)
100 0.1 1.17:1 40
250 0.2 1.18:1 33
500 0.3 1.19:1 28
750 0.4 1.19:1 25
1,000 0.4 1.19:1 23
Contact Ratings
Contact Operations
Load Type Min.
5A @ 28 Vdc (FW5A/SF5A) Resistive 100,000
3 A @ 28 Vdc (FW) Resistive 100,000
2 A @ 28 Vdc (SF) Resistive 100,000
1A @ 115 Vac, 60 Hz & 400 Hz (FW) Resistive 100,000
0.3 A @ 115 Vac, 60 Hz & 400 Hz (SF) Resistive 100,000
1A @ 28 Vdc Inductive (200 mH) 100,000
0.1 A @ 28 Vdc Lamp 100,000
10 pA @ 50 mVdc Low Level 1,000,000
75 WATTS @ 50 MHz (FW) RF 10,000,000

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Low Signal Relays

Double Pole, Electrically Held, 5 Amps and Less (Continued)

FW, FWSA Coil Data

Nom. Coil Pickup

Pickup

Drop-out Drop-out

Nom. Coil

Coil Resistance Voltage Voltage Voltage Voltage Power I(v;g)i(ll Coil
Voltage in Ohms Vdc (Max.) Vdc (Max.) Vdc (Min.) Vdc (Min.) (w) Voltage Desig.
(Vdc) +10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C g
6.3 35 3.2 4.4 0.35 0.23 1.13 7.9 A
12.6 200 6.8 9.4 0.74 0.49 .79 15.8 D
17.6 340 8.9 12.3 0.97 0.64 .91 22.0 E
26.5 675 13.5 18.7 1.47 0.96 1.04 33.1 G
32.0 975 15.5 21.5 1.69 1.1 1.05 40.0 H
48.0 2,450 25.0 34.7 2.73 1.8 .94 60.0 L
56.0 3,150 30.0 41.6 3.27 2.1 1.90 70.0 M
75.0 5,000 38.0 52.7 4.14 2.7 1.13 93.8 N
110.0 9,100 51.0 70.7 5.56 3.6 1.33 137.5 R
SF5/SF6 Coil Data
. Coil Pickup Nom. Coil
N‘?g?t.aCc;II Cﬂ?rr:r-ﬂ Resistance Current Power Coil
(Vd(g (mA) in Ohms (mA) (mW) Desig.
+10% @ 25°C @ 25°C @ 25°C
1.8 90.0 20 45.0 162 A
9.0 18.0 500 9.0 162 E
12.6 12.6 1,000 6.5 159 F
16.5 11.0 1,500 5.2 182 G
18.0 9.0 2,000 45 162 H
20.0 8.0 2,500 4.0 160 J
26.5 5.3 5,000 2.8 140 w
36.0 4.5 8,000 2.3 162 L
40.0 4.0 10,000 2.0 160 Y
SF5A Coil Data
. Coil Pickup Nom. Coil
N\?;Tt'aczll Cﬂ?::;“ Resistance Current Power Coil
(Vdcg) (mA) in Ohms (mA) (mW) Desig.
+10% @ 25°C @ 25°C @ 25°C
2.8 140.0 20 65.0 392 A
4.0 80.0 50 41.6 320 B
12.0 24.0 500 12.5 288 E
18.0 18.0 1,000 9.3 324 F [';lvc\)/-/rFEV:VSA 675 (22.23) M
=. . ax.
26.5 10.6 2,500 5.6 281 J SF6 = .900 (22.86) Max.
40.0 8.0 5,000 4.0 320 W SF5/SF5A5 = 1.281 (32.54) Max.
|«.800 MAX (20,32)*)' VI«—1,330 MAX (33 78)——>]| |<—1‘062 (26.97)*>|
R
3 Y £ X
400 MAX 400 MAX o3 400 MAX 375 400 MAX
(10.16) (10.16) 079 (10.16) (953) (10.16)
N v : 2 o
562 < ) >
250 (1427) *L 1078 (27.38) ——> 0DIA 1320 MAX (8355
621 '3‘02? Jl 030 [«<——1.062(26.96) —>|
[ 800 MAX (2032) > H40THD, (76) <800 2030 ] |<—s00max 2032)—]
(NOTE) (NOTE) g%&_ | (NOTE) 00 (NOTE)
05 | (=)
- * +
0 TP x x T T 7 7
375+.030 125+ 020
01 02 09 (9.52 +.25) (953 + 51) 20
Mounting Styles
Specifying a Part Number Example: Type Series Terminals Mountings Coils Features
FW 1 1 20 G 00
SF 5 1 20 W 00
SF5A 5 1 20 W 00
SF 6 1 20 W 00
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C

Single Pole, Half Size
High Performance Relay

BLUE BEAD

9 +
O\__©

Terminal View

Product Facts

Single Pole, Electrically Held, 10 Amps and Less

Electrical Characteristics

Contact Arrangement —

1 Form C (SPDT)

Contact Material —

Stationary — Hardened silver alloy
Moveable — Hardened silver alloy
Contact Resistance —

Before Life — 50 Milliohms max.
(measured at 10 mA @ 6 Vdc)
After Life — 100 Milliohms max.
(measured @ 1 A @28 Vdc)
Contact Rating —

Contact Load — 10 A 28 Vidc

Type — Resistive

Operations min. 50,000
Mechanical Life Expectancy —
1 million operations min.

Coil Voltage — 6 to 26.5 Vdc

Coil Power — 1.4 watts max. @ 25°C

Duty Cycle — Continuous

Pick-up Voltage — Approximately
50% of nominal coil voltage
Pick-up Sensitivity — 260 mW

Operational Characteristics
Operate Time — 5.0 ms max.
Release Time — 5.0 ms max.
Contact Bounce — 5.0 ms max.
Dielectric Withstanding Voltage —
Between Open Contacts —

500 Vrms 60 Hz

Between Adjacent Contacts —
1000 Vrms 60 Hz

Between Contacts and Coils —
1000 Vrms 60 Hz

Insulation Resistance —

1,000 megohms min. @ 500 Vdc

Environmental Characteristics

Temperature Range —
-65°C to +125°C

Weight — 0.28 oz. (8 grams) max.

Vibration Resistance —
20 G's, 10 t0 2,000 Hz

Shock Resistance — 100 G's, 6 +1 ms
Designed To — MIL-R-39016

. AW BW EW
m Hermetically sealed —
itchi 1320 MAX
m Up to 10 amps switching [ ) e s ]
m High shock & vibration b — \ Y HOMAX
i ¢ T (1041) s * (1041) 02 (10.41)
ratings ( ;}r ‘ i (51) | )
- . . +002
u Optlon_al terminals & < B10MAX 057> (305 206) <810 MAX 2057 f<-B10MAX2057) >
mounting styles - x i x
HOMAX J 4 Ao —L@[ ! ]@1.4118 i
T U g0 0 il T U500 U 1 (v. ! 1200 | =g ‘ T ( ¥ )
¢ 12500 L |‘020 (305:+09) ¢ 25% 00
(3182) 1.320 MAX (3353—>I(5) 1062 (26.97) 35229
1078 (27.38)
Mounting Styles
A B
050 DIA 030 DIA 050 DIA 030DIA
(12n (0.76) (1.27), (0.76)
i) -
lermina
A Coil Terminal 160 +.010 CoHTermina\_A_
252 +010 @1 +29) 187 +.020
(64 +25) BLUE BEAD sEpE (4755
‘=, Yy 7 ‘ -® N
_ — @O+
20 | 200 20 ] 200
E.oa) ’* (508) (5.08) (5.08)
600 600 |
(15.24) (15.24)
Terminals
Standard Coil Data
Nom Coil Pickup Pickup Drop-out Drop-out Nom. Coil Max
Coil Resistance Voltage Voltage Voltage Voltage Power Coil- Coil
Voltage in Ohms Vdc (Max.) Vdc (Max.) Vdc (Min.) Vdc (Min.) (W) Voltage Desig.
(Vdc) +10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C g
6.0 40 3.5 4.5 0.45 0.3 9 8.0 6
12.0 160 6.5 9.0 0.9 0.6 9 15.0 12
26.5 700 14.0 18.0 1.8 1.2 1.0 32.0 24
Specifying a Part Number Example: Type Mountings Contacts Coils Terminals
C BW- 1C- 24 B
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Cll Low Signal Relays

07

Two Pole 10 Amp
High Performance Relay

Qualified to
MIL-R-5757/23
MS 27245 & MS 27247

Product Facts
m Hermetically sealed
m Up to 10 amps switching

m High shock & vibration
ratings

m Optional terminals &
mounting styles

m DC, AC & diode-suppressed
coils

=y

2 2 BLUE BEADS

¢—O
To o 3

1 v

Terminal View

3

~0 O

Double Pole, Electrically Held, 10 Amps and Less

Electrical Characteristics
Contact Arrangement —

2 Form C (DPDT)

Contact Material —

Stationary — Silver cadmium oxide
Moveable — Silver cadmium oxide
Contact Resistance —

Before Life — 10 milliohms max.

After life — 20 milliohms max.
(Measured at 10 A @ 28 Vdc)
Mechanical Life Expectancy —

1 million operations

Coil Voltage — 6 to 120 Vdc, 115 Vac
Coil Power — 4.3 watts max. @ 25°C
Duty Cycle — Continuous

Pick-up Voltage — Approximately
50% of nominal coil voltage

Pick-up Sensitivity — 565 mW

Contact Ratings

Operating Characteristics

Operate Time —
Std — 10 ms max.
QPL — 15 ms max.
AC Coil — 15 ms max.

Release Time —

Std — 10 ms max.

QPL — 15 ms max.

AC Coil — 20 ms max.

Contact Bounce —

Std — 5 ms max. (N.O. and N.C.)
QPL — 2 ms max. (N.0.)
QPL— 5 ms max. (N.C.)
Dielectric Withstanding Voltage
— Between Open Contacts —
500 Vrms 60 Hz

Between Adjacent Contacts —
1000 Vrms 60 Hz

Between Contacts and Coil —
1000 Vrms 60 Hz

Insulation Resistance —
1,000 megohms min. @ 500 Vdc

Environmental Characteristics

Temperature Range —
-65°C TO +125°C

Weight — 1.3 0z (37 gms) max.
Vibration Resistance —
Standard — 30 G’s, 10 to 2,000 Hz
QPL—20G’s, 10t0o 2,000 Hz
Shock Resistance —

100 G's, 6+1ms

QPL Approval —
MIL-R-5757/23

MS 27245

MS 27247

Clc_)g;aact Type Opel\ll'leil:‘l.ons
10 A @ 28 Vdc Resistive 100,000
3A @115V, 60 Hz Resistive 50,000
5A @115V, 400 Hz Resistive 50,000
6A @ 28 Vdc Inductive 50,000
2A @115V, 60 Hz Inductive 50,000
25A @ 115V, 400 Hz Inductive 50,000
1A @28Vdc Lamp 50,000
05A @ 115V, 60 Hz Lamp 50,000
0.8A @ 115V, 400 Hz Lamp 50,000
3A @ 28 Vdc Motor 50,000
15A @ 115V, 60 Hz Motor 50,000
3A @115V, 400 Hz Motor 50,000

A

1 BLUE BEAD
Terminal View

4 2 BLUE BEADS

¢—O
To e 3

Terminal View

5 2 BLUE BEADS

¢—O
ot

Terminal View

*All ratings grounded case

1: GOLD PLATED

Y
213+ 015 062+ 002 DIA.
(5.41+ 39 (157 0)
10r2_{© &IOQ @)——
BLUE BEADS
+| 200+ 010
(5.08:+.29)

2: SOLDER FINISH

A (1.27+ 09)

vy

QQ———
Hooks openy > < e
TOWARD OUTSIDE 08
EDGE OF HEADER

10R2
BLUE BEADS

Terminals

v
290+ 010
(r87=2) 0503 002 DIA.

4: GOLD PLATED
5: SOLDER FINISH

_v
x L 050+ 0o DIA.
(,52[()]%¢ ozu; (1.27+.09)
.Uo+ .25

10r2 _{@ @0 O ——
BLUEEEAS| @ 0I® @) ——

,| 200+ 010
(5.08+ 25)

=TE
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Cll Low Signal Relays

Double Pole, Electrically Held, 10 Amps and Less (Continued)

Coil Data
Nom. Coil Pickup Pickup Drop-out Drop-out  Nom. Coil X
Coil Resistance Voltage Voltage Voltage Voltage Power oil Coil Environmental
Voltage in Ohms Vdc (Max.) Vdc (Max.) Vdc (Min.) Vdc (Min.) (mW) Voltage Desig.
(Vdc) +10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C g
6.0 19 3.6 4.5 0.4 0.25 1.89 9.0 AA Temperature
12.0 75 7.2 9.0 0.9 0.5 1.92 16.0 AB  95°Cto+85C
26.5 300 14.4 18.0 1.8 1.0 2.34 32.0 AC  Vibration
48.0 1,200 29.0 36.0 3.6 2.0 1.92 52.0 AD  20G’s, 10t02,000Hz
120.0 7,600 72.0 90.0 9.0 5.0 1.89 122.0 AE  Shock
115 Vac 400 Hz 1,200 72.0 90.0 10.0 5.0 n/a n/a AR S0G's, 11ms
115 Vac 60-400 Hz 7,600 72.0 90.0 10.0 5.0 n/a n/a AS
6.0 19 3.3 4.5 0.4 0.25 1.89 9.0 BA Temperature
12.0 75 6.5 9.0 0.9 05 1.92 16.0 Bg  65Cto+125C
265 300 13.0 18.0 18 1.0 234 32.0 BC  Vibration
48.0 1,200 26.0 36.0 3.6 2.0 1.92 52.0 BD  20G's, 1010 2,000Hz
120.0 7,600 66.0 90.0 9.0 5.0 1.89 122.0 BE  Shock
115 Vac 400 Hz 1,200 75.0 90.0 10.0 5.0 n/a n/a BR  OS0G's, 11ms
115 Vac 60-400 Hz 7,600 75.0 90.0 10.0 5.0 n/a n/a BS
6.0 19 3.7 5.0 0.4 0.25 1.89 9.0 CA Temperature
12.0 75 7.4 10.0 0.9 05 1.92 16.0 cB  65Cto+125°C
265 300 14.7 20.0 18 1.0 2.34 32.0 CC  Vibration
48.0 1,200 29.4 40.0 3.6 2.0 1.92 52.0 cD  30G’s, 10to 2,000Hz
120.0 7,600 74.0 100.0 9.0 5.0 1.89 122.0 CE  Shock
115 Vac 400 Hz 1,200 80.0 100.0 10.0 5.0 n/a n/a Cr  100G’s, 6ms
115 Vac 60-400 Hz 7,600 80.0 100.0 10.0 5.0 n/a n/a cs
< 1.765 MAX (44, 83) o < 1.765 MAX (44.83) —>
> 1025MAX(2603) | < +| 1025 MAX (26.03) 08322) | >| 1025 MAX (26.03) <
\ @ l l@ 530 MAX | l 530 MAX
530 MAX
‘* (13.46) T (13.46) Ry 02) (13.46)
"3 ot 1356+ 010 (3444 + 25)
0 1 >|  1484+00(3769+2) |« 3 | 1484010 (3769 2) |<
1.354 + 010 (34.44 = 25)
v \ [}
! T 3= L ‘ v (NOTE)
| (NOTE) (058 +2) Y ‘ 500+ 010
‘ LI | (12.70 + 25)
! l (366) ‘L : ;
- : B : 040 s '
(U ' (396+.30) (1.02)
Note:
A07 = .895 max (22.73), Schematic 3 only >| 1025 MAX (26.03) < 1765 MAX (44.83) —> 375010
B07 = 1.010 max (25.66), Schematic 3 only 250+ 015 (993+2)
BO7 = 1.234 max (31.35), Schematics 2, 4 & 5 only R 1025 M"*X (2603) ¥
530 MAX
{@ o] i I
ry MIG HOLES | g T
| 562+ man A44/B66) | 1437010 (36505 ) I«
(1427 + 25 X 1874, 75)
4 MG.STUDS v 6
375 +.000-031
Y T (9.53 +00~-79)
} 4 ‘ T
031+ 010 : !
(79.+25) ‘ (NOTE) ‘ (NOTE)
! JJ ! ¥
| l i | LI
ol 156+ 015 oL 040
(396+.39) (102)
07 Mounting Styles
Specifying a Part Number Example: Type Ratings Mountings Schematic Terminals Coil Testing
B0O7 B 3 3 2 BC 1

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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Cll High Frequency, Low Signal Relays
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Cll High Frequency, Low Signal Relays

MW3 / MW4 / MW6 /
MW3HP / MW4HP / MW6HP
Series Relays

Microwave Switching,
Hermetically Sealed, DPDT

Product Facts

m Excellent signal isolation,
stable insertion loss and
low VSWR

m Provide repeatable RF
performance at frequencies
up to the 3 GHz. level
(MW3/MW3HP),

4 GHz. level (MW4/MWA4HP)
& 6 GHz. level (MW6/
MWG6HP)

m Standard versions for
applications ranging from
wireless communications
to precision high-speed test
equipment

m High performance (HP)
versions for use under more
demanding environmental
conditions

m Standard or sensitive (S)
coils are offered in a range
of DC input voltages

m 2 Form C (DPDT) contacts
rated low-level to 1 amp

m Extended mechanical life
expectancy of 10 million
operations

m Robust, hermetically sealed
enclosure

Double Pole, Electrically Held, 1 Amp and Less

These Cll relays provide
microwave frequency
switching in a hermetically
sealed, subminiature
package.

Both standard and high
performance models are
offered in 3 GHz., 4 GHz.
and 6 GHz. types.

Standard models (MW3,
MW4 and MW86) perform in
temperature ranges from
-55°C to +85°C and with-
stand 10G vibration and
30G shock.

High performance models
(MW3HP, MW4HP and
MWG6HP) offer extended
temperature ratings of
-65°C to +125°C while
providing 30G’s vibration
and 100G’s shock (75G’s
for MW3) environmental
ratings.

All are available with either
standard or sensitive DC
coils. Nominal coil power
is 367-500mW (model
dependent) for standard
coils and 169-250mW for
sensitive coils.

Signal isolation is 18dB at 6
GHz. (MW6/MW6HP), 18dB
at 4 GHz. (MW4/MW4HP),
and 22dB at 3 GHz. (MW3/
MW3HP).

Insertion loss is 0.38dB for
MW6/MW6HP, 0.27dB for
MW4/MW4HP, and 0.36dB
for MW3/MW3HP.

VSWRis a low 1.30:1 @
6GHz. for MW6/MW6HP,
1.36:1 @ 4GHz. for MW4/
MW4HP, and 1.24:1

@ 3GHz. for MW3/MW3HP.
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Cll High Frequency, Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Microwave Switching,
Hermetically Sealed, DPDT

MW3 & MW3HP Models
3 GHz. Switching

Electrical Characteristics Contact Ratings

Contact Arrangement — Contact Type Operations
2 Form C (DPDT) Load yp Min.
Contact Resistance — 1.0A @ 28VDC Resistive 100,000
Before life — 100 milliohms, max. 200mA @ 28VDC (300mH)* Inductive 100,000
(measured @ 10 mA @ 6 VDC) 30pA @ 50mVDC Low Level 10,000,000 o)
After life — 200 milliohms, max. . . ] L ) ) —
(measured @ 1 A@ 28 VD) The inductive rating is only applicable to high performance models (MW3HP and MW3HPS). ;
Mechanical Life Expectancy — —
10 million operations (g_
Coil Voltages —
5,12, 18 & 26.5 VDC (MW3) L
5,6,9,12,18 & 26.5 VDC (MW3HP) Coil Data ®
Coil Power (mW max. @ 25°C) — MW3 Models 2
MW3 MW3S MW3HP  MW3HPS Nominal Coil Resistance Pickup Voltage Nominal Maximum Coil D
675 565 673 563 Coil Voltage In Ohms VDC (Max.) Coil Power Coil Desi 3
Duty Cycle — Continuous (VDC) +20% @ 25°C @ 25°C (mW) @ 25°C Voltage 9- 0
Pick-up Voltage — Standard Coil _<
MW3 — Approx 70% of nominal. 5.0 50 3.6 500 5.8 5 r
MW3HP — Approx 50% of nominal. 12.0 390 8.4 369 16.0 12 (o)
Pick-up Sensitivity (mW max. @ 18.0 880 13.0 368 24.0 18 3
25°C) — 26.5 1,560 17.0 450 32.0 26 7))
MW3  MW3S MW3HP MW3HPS  Sensitive Coil Q
180 90 146 68 5.0 100 35 250 7.5 5 =
12.0 850 9.0 169 20.0 12 o
Operating Characteristics 18.0 1,600 135 208 0.0 18 o
Operate Time (ms max.) — T H§6'H5_ T Pert 3’:::0 | 180 218 200 20 o
MW3  MW3S  MW3HP MW3HPS SHP (High Performance) Models : : o
4.0 6.0 20 4.0 Nominal (_:0|I Res. Pickup V Release V Release V Nominal Maximum Coil <
) Coil Voltage in Ohms VDC (Max.) VDC (Max.) VDC (Min.) Coil Power Coil Desi ]
Release Time (ms max.) (VDC) +10% @ 25°C  @25°C @25°C @25°C  (mW) @25°C  Voltage o9
MW3  MW3S MW3HP MW3HPS  ‘Standard Coil
30 30 1.5 20 5.0 50 27 1.4 0.22 500 58 5
Bounce Time (ms max.) 6.0 98 35 2.0 0.28 367 8.0 6
MW3  MW3S  MW3HP MW3HPS 9.0 220 53 3.0 0.54 368 12.0 9
- — 15 15 12.0 390 7.0 4.0 0.63 369 16.0 12
[B’ite'ec“éc Wi(l:hst[al}ding Voltage — 18.0 880 105 6.0 0.91 368 24.0 18
etween upen Lontacts, 26. 1 14.2 . 1.37 4 2. 2
Between Adjacent Contacts and Between Sensitivz ":’:o" 260 80 8 0 52,0 6
Contacts and Coil —
MWS3 types — 350 Viims, 60 Hz. 5.0 100 2.6 1.4 0.23 250 7.5 5
MW3HP types — 500 Vrms, 60 Hz. 6.0 200 3.4 2.0 0.28 180 10.0 6
Insulation Resistance — 9.0 400 4.85 3.0 0.55 203 15.0 9
1,000 megohms @ 500 VDC 12.0 850 7.0 4.0 0.64 169 20.0 12
18.0 1,600 9.8 6.0 0.92 203 30.0 18
. . 26.5 3,300 14.0 8.0 1.4 213 40.0 26
Environmental Characteristics
Temperature Range —
MWS3 types — -55°C to +85°C.
MW3HP types — -65°C to +125°C.
Weight —
MW3, MW3HP: 0.09 oz. (2.55 @)
MW3S, MW3HPS: 0.12 0z. (3.40 g).
Vibration Resistance —
MW3 types — 10 G's, 10-500 Hz.
MW3HP types — 30 G's, 10-3,000 Hz
Shock Resistance —
MWS3 types — 30 G’s, 6 + 1 ms.
MW3HP types — 75 G's, 6 + 1 ms.
PAGE 3
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Double Pole, Electrically Held, 1 Amp and Less (Continued)

Microwave Switching, Hermetically Sealed, DPDT
MW3 & MW3HP Models, 3 GHz. Switching (Continued)

Insertion Loss & VSWR: NO Contacts Insertion Loss & VSWR: NC Contacts Isolation
(dB) VSWR (dB) VSWR (dB)
0.0 | | | | 2.0 0.0 | | | | 2.0 0
0.1 \\\ R 1.9 0.1 \\\ _ 1.9
02 | | INSERTIONLOSS {—{1.8 02 | INSERTIONLOSS 18 -10
0.3 M—— {17 03 Bm— 17
0.4 ™~ 16 04 16 20
05 15 05 15 — ISOLATION
0.6 14 0.6 14 -30
0.7 1.3 07 1.3 //
0.8 1.2 0.8 1.2 -40
0.9 VSWR 11 09 (VSWR Za( B P /
1.0 L [ 1.0 190 I I 1.0 .50
“o 0.5 1.0 15 2.0 25 3.0 “o 0.5 1.0 15 2.0 25 3.0 (1] 0.5 1.0 15 2.0 25 3.0
FREQUENCY (GHz) FREQUENCY (GHz) FREQUENCY (GHz)
Test Conditions
Test Board — 0.031” double sided Temperature — Room ambient.
copper clad, PTFE based laminate. Signal Strength — 0 dBm.
Connections — Relay header is sol- Notes:
dered to ground place. Relay terminals 1. Unused terminals were terminated
are soldered to through holes. SMA con- with 50 ohm impedance load.
nectors are soldered to circuit traces. 2. Al readings are typical.
Enclosures Header
‘j 335 (8.5T) DIA MAX i‘ <370 (9.40) DIA MAX — <—.370 (9.40) DIA MAX —>|
[« 335 (851 DA A | 031 =000 s 081 2.0 o
- (0.79) % F 1 crounppin| (@ F '
T — (OPTIONAL) —
385 (9.78)
275 (6.99) MAX \@ L \@
MAX | | oy fog
i ©- © O
Y T ] T _©
T o, 2 200 DIA o, 20 200 DIA
|_| |_| TERMINAL |_| |_| |_| |_| 303 (5.08) %°+3 (5.08)
~ GROUND PIN
A=.750 MIN (19.05) (OPTIONAL)
P =.187+.010 (4.75£.25
|:| |:| |:| |:| ( ) I:| I:| I:| I:| Ground Pin Ground Pin
Position “G” Position “E”
017+8%2(0.43) DIA | [« 017 3%2(0.43) DIA | [«
< 370 (9.40) DIA MAX—>] 370 (9.40) DIA MAX —> For other ground pin configurations consult factory.
Header and Terminal Finish:
Nickel plated on MW3 & MW3S.
MW3 / MW3HP MW3S / MW3HPS Tin-lead plated on MW3HP & MW3HPS.
Part Numbering System
Typical Part Number Mw3| S |-5| A |G

Series:

MW3 = 3 GHz. switching relay

MWS3HP = High performance 3 GHz. switching relay
Coil Sensitivity:

Leave Blank = Standard Coil
Coil Designator:
5=5VDC 6=6VDCt 9=9VDCt
12=12VDC 18=18VDC 26=26.5VDC

16 and 9 volt coil only available on high performance models.

Terminal Length:
A=0.750in (19.05 mm) P=0.187 + 0.010in (4.75 £ 0.25 mm)

Ground Pin Position (see header drawings above):
G = Opposite locating tab E = Near locating tab.
Consult factory for other ground pin configurations.

S = Sensitive Coil

/// HIGH PERFORMANCE RELAYS
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Cll High Frequency, Low Signal Relays

Microwave Switching,
Hermetically Sealed, DPDT

Mw4 & MW4HP Models
4 GHz. Switching

Electrical Characteristics

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Contact Ratings

Contact Arrangement — Contact Type Operations
2 Form C (DPDT) Load P Min.
Contact Resistance — 1.0A @ 28VDC Resistive 100,000
Before life — 100 milliohms, max. 200mA @ 28VDC (300mH)* Inductive 100,000
(measpred @10 m.A_@ 6VDC) 30pA @ 50mVDC Low Level 10,000,000
é;t:;slg?ed_@gqumgl;gn\;éycn)m. * The inductive rating is only applicable to high performance models (MW4HP and MW4HPS).
Mechanical Life Expectancy —
10 million operations
Coil Voltages —
5,12,18 & 26.5 VDC (MW4)
5,6,9,12,18 & 26.5 VDC (MW4HP) Coil Data
Coil Power (mW max. @ 25°C) — MW4 Models
MW4  MW4S  MWAHP  MW4HPS - e - - -
Nominal Coil Resistance Pickup Voltage Nominal Maximum .
675 565 673 563 Coil Voltage In Ohms VDC (Max.) Coil Power Coil Dgts)i“
Duty Cycle — Continuous (VDC) 20% @ 25°C @25°C (mW) @ 25°C Voltage g
Pick-up Voltage — Standard Coil
MW4 — Approx 70% of nominal. 5.0 50 3.6 500 5.8 5
MW4HP — Approx 50% of nominal. 12.0 390 8.4 369 16.0 12
Pick-up Sensitivity (mW max. @ 18.0 880 13.0 368 24.0 18
25°C) — 26.5 1,560 17.0 450 32.0 26
MW4  MW4S MW4HP MW4HPS  Sensitive Coil
180 90 123 68 5.0 100 3.5 250 7.5 5
12.0 850 9.0 169 20.0 12
Operating Characteristics ;g-g ;'ggg 12-2 2?2 Zg-g ;2
omﬁe T,\;lvvis(ms,\;ln\,?,ﬁl)_lp_,ww sips  VIWAHP (High Performance) Models
4.0 6.0 20 4.0 Nominal Coil Res. Pickup V Release V Release V Nominal Maximum Coil
’ o ’ ’ Coil Voltage in Ohms VDC (Max.)  VDC (Max.) VDC (Min.) Coil Power Coil Desi
Release Time (ms max.) (vDC) +10% @ 25°C @25°C @25°C @25°C (mW) @25°C Voltage 9.
MW4  MW4S  MWA4HP MW4HPS  Standard Coil
30 30 15 20 5.0 50 2.7 14 0.22 500 538 5
Bounce Time (ms max.) 6.0 98 35 2.0 0.28 367 8.0 6
Mw4 - MW4S M‘qv‘éHP MV‘Q“E':'PS 9.0 220 53 3.0 0.54 368 12.0 9
- — : : 12.0 390 7.0 4.0 0.63 369 16.0 12
[B’ite'ec“éc Wi(l:hst[al}ding Voltage — 18.0 880 105 6.0 0.91 368 24.0 18
etween upen Lontacts, 26. 1 14.2 . 1.37 4 2. 2
Between Adjacent Contacts and Between SensiiiveGCiil 260 8.0 S 50 52,0 6
Contacts and Coil —
MW4 types — 350 Virms, 60 Hz. 5.0 100 2.6 1.4 0.23 250 7.5 5
MW4HP types — 500 Vrms, 60 Hz. 6.0 200 3.4 2.0 0.28 180 10.0 6
Insulation Resistance — 9.0 400 4.85 3.0 0.55 203 15.0 9
1,000 megohms @ 500 VDC 12.0 850 7.0 4.0 0.64 169 20.0 12
18.0 1,600 9.8 6.0 0.92 203 30.0 18
. . 26.5 3,300 14.0 8.0 1.4 213 40.0 26
Environmental Characteristics
Temperature Range —
MW4 types — -55°C to +85°C.
MW4HP types — -65°C to +125°C.
Weight —
MW4, MW4HP: 0.09 oz. (2.55 @)
MWA4S, MWA4HPS: 0.12 0z. (3.40 g).
Vibration Resistance —
MW4 types — 10 G's, 10-500 Hz.
MW4HP types — 30 G's, 10-3,000 Hz
Shock Resistance —
MW4 types — 30 G’s, 6 + 1 ms.
MW4HP types — 100 G’s, 6 + 1 ms.
PAGE 5
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Cll High Frequency, Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Microwave Switching, Hermetically Sealed, DPDT
MW4 & MWA4HP Models4 GHz. Switching (Continued)

Insertion Loss & VSWR: NO Contacts Insertion Loss & VSWR: NC Contacts Isolation
(dB) VSWR (dB) VSWR (dB)
0.0 2.0 0.0 2.0 0
0.05 19 0.05 1.9
0.10 N 1.8 0.10 N 1.8 -10
N N INSERTION LOS!
015 I~ INSERTION LOSS 17015 ™~ i ISOLATION
0.20 — 16 0.20 — - 16 20 —
0.25 <15 025 - 15 =t
0.30 14 030 ~114 0| AT
0.35 13 035 1.3
VSWR
0.40 1.2 040 ,’ 1.2 .40
L ~ VSWR > /
0.45 11 045 — — 1.1 {
0'500 0.5 1.0 1.5 2.0 25 3.0 35 4.01 0 050 0 0.5 1.0 15 20 25 3.0 3.5 4.01'0 -50 0 05 1.0 15 20 25 3.0 35 4.0
FREQUENCY (GHz) FREQUENCY (GHz FREQUENCY (GHz)
Test Conditions
Test Board — 0.031” double sided Temperature — Room ambient.
copper clad, PTFE based laminate. Signal Strength — 0 dBm.
Connections — Relay header is sol- Notes:
dered to ground place. Relay terminals 1. Unused terminals were terminated
are soldered to through holes. SMA con- with 50 ohm impedance load.
nectors are soldered to circuit traces. 2. Al readings are typical.
Enclosures Header
\ <335 (851) SQMAX > 475 (059 SO VAX—»
< 335 (851) SAMAX > f a0 035+ 010
335 (8.51) 0312 003 (0.79) (0.98)
>he
! M
385 (9.78) é N
280 (7.11) MAX
MAX | \
l
l [ 1 TTT | S/
* | - 200DIA
P 1672 010 475225 wer [ (600
=. +. O,
A= 750 MIN (19.05) N
B=1.50MIN (38.10) Header and Terminal Finish:
Gold plated
017 +9%2(0.43) DIA | |« 017 +9%2(043) DIA ~| |
<— 370 (9.40) SQ MAX —> l«— .370 (9.40) SQ MAX —>
MW4 / MW4HP MW4S / MW4HPS
Part Numbering System Wiring Diagram
Typical Part Number Mw4| S |-5| P

Series:
MW4 = 4 GHz. switching relay

SR

MW4HP = High performance 4 GHz. switching relay
Coil Sensitivity:

Leave Blank = Standard Coil
Coil Designator:
5=5VDC 6=06VDCT 9=9VDCt
12=12VDC 18 =18VDC 26 =26.5VDC

1 6.and 9 volt coil only available on high performance models.

Terminal Length:

A=0.750in (19.05 mm)

B =1.50in (38.105 mm) — only available on high performance models
P=0.187 +0.010in (4.75 + 0.25 mm)

e

Terminal View

S = Sensitive Coil

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll High Frequency, Low Signal Relays

Microwave Switching,
Hermetically Sealed, DPDT

MW6 & MWG6HP Models
6 GHz. Switching

Electrical Characteristics

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Contact Ratings

Contact Arrangement — Contact T Operations
2 Form C (DPDT) Load vpe Min.
Contact Resistance — 1.0A @ 28VDC Resistive 100,000
Before life — 100 milliohms, max. 200mA @ 28VDC (300 mH)* Inductive 100,000
(measured @ 10 mA @ 6 VDC) 30pA @ 50mVDC Low Level 10,000,000
é;t:;slg?ed_@gqumgl;gn\;éycn)m. * The inductive rating is only applicable to high performance models (MW6HP and MWEHPS).
Mechanical Life Expectancy —
10 million operations
Coil Voltages —
5,12,18 & 26.5 VDC (MW6)
5,6,9,12,18 & 26.5 VDC (MWGEHP) Coil Data
o5 s 6 %9 cahie  Cmcmes  CWeme  cbow el
Duty Cycle — Continuous (VDC) 20% @ 25°C @25°C (mW) @ 25°C Voltage g
Pick-up Voltage — Standard Coil
MW — Approx 70% of nominal. 50 50 36 500 58 5
MW6HP — Approx 50% of nominal. 12.0 390 8.4 369 16.0 12
Pick-up Sensitivity (mW max. @ 18.0 880 13.0 368 24.0 18
25°C) — 26.5 1,560 17.0 450 32.0 26
MW6 MW6S MW6EHP MWGEHPS  Sensitive Coil
180 90 123 68 5.0 100 3.5 250 7.5 5
12.0 850 9.0 169 20.0 12
Operating Characteristics ;g-g ;'ggg 12-2 2?2 Zg-g ;2
olﬁ\;\%e T,\;ll\rllvgs(ms,\;lnve\il)gl)_lp MWBHPS MWG6HP (High Performance) Models
4.0 6.0 20 40 Nominal (_}oil Res. Pickup V Release V Release V Nominal Maximum Coil
) Coil Voltage in Ohms VDC (Max.)  VDC (Max.) VDC (Min.) Coil Power Coil Desig.
Release Time (ms max.) (vDC) +10% @ 25°C @25°C @25°C @25°C (mW) @25°C Voltage 9
MW6 MW6S MW6EHP MW6EHPS  Standard Coil
30 30 1.5 20 5.0 50 2.7 1.4 0.22 500 5.8 5
Bounce Time (ms max.) 6.0 98 35 2.0 0.28 367 8.0 6
MWE  MWGS  MWEHP MWEHPS 9.0 220 53 3.0 0.54 368 12.0 9
- — 15 15 12.0 390 7.0 4.0 0.63 369 16.0 12
Between Open Contacts, 265 1,560 142 8.0 137 450 32.0 26
Between Adjacent Contact.s and Sensitive Coll
Between Contacts and Coil —
MW types — 350 Vms, 60 Hz. 5.0 100 2.6 1.4 0.23 250 7.5 5
MWBHP types — 500 Vrms, 60 Hz. 6.0 200 3.4 2.0 0.28 180 10.0 6
Insulation Resistance — 9.0 400 4.85 3.0 0.55 203 15.0 9
1,000 megohms @ 500 VDC 12.0 850 7.0 4.0 0.64 169 20.0 12
18.0 1,600 9.8 6.0 0.92 203 30.0 18
i . 26.5 3,300 14.0 8.0 1.4 213 40.0 26
Environmental Characteristics
Temperature Range —
MWS6 types — -55°C to +85°C.
MW6HP types — -65°C to +125°C.
Weight —
MW6, MW6EHP: 0.09 0z. (2.55 g)
MW6S, MWEHPS: 0.12 0z. (3.40 g).
Vibration Resistance —
MW6 types — 10 G’s, 10-500 Hz.
MW6HP types — 30 G's, 10-3,000 Hz
Shock Resistance —
MW6 types — 30 G’s, 6 + 1 ms.
MWG6HP types — 100 G’s, 6 + 1 ms.
PAGE 7
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Cll High Frequency, Low Signal Relays

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Microwave Switching, Hermetically Sealed, DPDT
MW6 & MWG6HP Models 6 GHz. Switching (Continued)

Insertion Loss & VSWR: NO Contacts Insertion Loss & VSWR: NC Contacts Isolation
(dB) VSWR (dB) VSWR (dB)
0.0 \ .0 0.0 2.0 0
o N T e o
— —1.8 0.2 - 1.8
0.2 _\ESERTION LOSS E .. ~__|_ INSERTION LOSS £ -10
0.3 {17 03 ~—T—T |7
0.4 \\ 16 04 =16 .0
05 15 05 15 L1 ISOLATION
0.6 14 06 =14 .30
0.7 1.3 07 / | 1.3
0.8 1.2 08 // 12 49 /
VSWR _|— VSWR | /
0.9 1.1 09 — 1.1 /
1'00 0.5 1.0 1.5 2.0 25 3.0 3.5 40 45 50 55 6.(;-0 1'00 0.5 1.0 1.5 2.0 25 3.0 3.5 40 45 5.0 55 6.(;-0 '500 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.(
FREQUENCY (GHz) FREQUENCY (GHz) FREQUENCY (GHz)
Test Conditions
Test Board — 0.031” double sided Temperature — Room ambient.
copper clad, PTFE based laminate. Signal Strength — 0 dBm.
Connections — Relay header is sol- Notes:
dered to ground place. Relay terminals 1. Unused terminals were terminated
are soldered to thmugh holes. SMA with 50 ohm impedance load.
connectors are soldered to circuit traces. . All readings are typical.
Enclosures Header
\«.335 (851) SQMAX >
<—.375(9.53) SQ MAX
< 335(851) SAMAX > ( ) (9.53) "7 0852 o0
031+ 003 (0.79) (0.98)
T ->| <
1385 (9.78) e A
280 (7.11) MAX
MAX | ‘
l [ T 1 5 J [ T | j/ @
H H TERMINAL 3 5°|¢ . 42((;00';)“\
P =.187+.010 (4.75£.25) :
A =750 MIN (19.05) &
B =1.50 MIN (38.10)
I Header and Terminal Finish:
017 +92(043) DIA > [ 017 *%2(0.43) DIA > |« Gold plated
<— 370 (9.40) SQ MAX —> l«— 370 (9.40) SQ MAX —>
MW6 / MW6HP MW6S / MW6HPS
Part Numbering System Wiring Diagram
Typical Part Number Mw6| S |-5| P S I
Series:
MW6 = 6 GHz. switching relay m

MWEHP = High performance 6 GHz. switching relay

Coil Sensitivity: ) C C
Leave Blank = Standard Coil S = Sensitive Coil O:)j [(;O
Coil Designator:

5=5VDC 6=6VDCt 9=9VDCt
12=12DC ~ 18=18VDC ~ 26=26.5VDC Terminal View
1 6.and 9 volt coil only available on high performance models.

Terminal Length:

A=0.750in (19.05 mm)

B =1.50in (38.105 mm) — only available on high performance models
P=0.187 +0.010 in (4.75 + 0.25 mm)
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MAV, MAVD, MAVDD

Electrical Characteristics

Contact Arrangement —

2 Form C (DPDT)

Contact Material —

Stationary —

Gold/platinum/palladium/silver alloy

(Gold plated)

Moveable — Gold/platinum/palladium/

silver alloy (Gold plated)

Contact Resistance —

Before Life — 100 milliohms max.

(measured @ 10 mA @ 6 Vdc)

After Life — 200 milliohms max.

(measured @ 1 A @ 28 Vdc)

Mechanical Life Expectancy —

1 million operations

Coil Voltage — 5 t0 26.5 Vdc

Coil Power — 820 mW max. @ 25°C

Duty Cycle — Continuous

Pick-up Voltage — Approximately
70% of Nominal Coil Voltage

Pick-up Sensitivity — 370 mW max.

@25°C

Double Pole, Electrically Held, 1 Amp and Less

MAV

Standard
High Vibration T0-5

High Performance Relay

P
R

X1 X2

A2 B2

MNOP <O
A3 83

Terminal View

Product Facts
m Hermetically sealed
m Extreme shock & vibration

ratings

m Spreader pads

Contact Ratings

MAVD

Standard
High Vibration T0-5
Diode Suppressed
High Performance Relay

- +
A2 B2
s
A3 B3

Terminal View

Product Facts
m Suppression diode
m Hermetically sealed

m Extreme shock & vibration
ratings

m Spreader pads

MAVDD

Standard
High Vibration T0-5
Diode Suppressed/
Protected
High Performance Relay

P

- +

X2 X1
A2 B2
NO» <«Opi
I 83

Terminal View

Product Facts

m Suppression &
protection diodes

m Hermetically sealed

m Extreme shock & vibration
ratings

m Spreader pads

Cfgézact Type Op?\aeilrt‘l.ons
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (Case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
0.1A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000
0.1 A @ 28 Vdc Intermediate Current 50,000

ﬂ 335 (8.51) DIAMAX %

/// HIGH PERFORMANCE RELAYS

280 711
5 TERMINALS
il W 1.500 MIN (38.1)
oA C 500 MIN (12.7)
i P .187+.010 (4.75+.25)
(Length excludes mounting pad)
OPTIONAL PINS ||« 017+o%z1 (0.43)DIA
—| 370(940) DIAMAX P
Enclosure

TRAN%ISTO

CONNECTION
(MAT ONLY)

370 (9.40) DIAMAX =—

031 +003 079 ﬂ h

035(0.89)

N
~_ "

200 (5.08)
DIA

GROUNDPIN

(OPTIONAL)

MAV/MAVD/MAVDD Header



Cll High Vibration Applications

MAV, MAVD, MAVDD

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Operating Characteristics

Vibration Resistance —
100G's, 10 - 2,000 Hz

Semiconductor Characteristics

(Continued) Operate Time — 2.0 ms max. ; Diode —
Release Time — 250G's, 140 +/- 5 Hz 100 Vdc peak inverse voltage (P1V)
MAV — 1.5 ms max. ggg g,s' ;68 +§' g :Z 1.0 Vdc max. transient voltage
MAVD / MAVDD — 4.0 ms max. ShuckS’R esi;;ncez
(suppression diode, suppression/ ) —
steering diodes) 150 Gs, 11 + 1Tms max.
Contact Bounce — 1.5 ms max.
Dielectric Withstanding Voltage —
Between Open Contacts —
500 Vims 60 Hz - I —
Between Adjacent Contacts — I:I 103 (262) ‘ B
500 Vrms 60 Hz f 014:+.003 (0.36)
Between Contacts and Coil —
500 Vrms 60 Hz ~«—370/(9.40) SQ MAX—> 0.47 (1.19) DIA
Insulation Resistance — 0@
10,000 megohms min. @ 500 Vid oy N
1,000 megohms @ 500 Vdc (coil to case 100 (2.54)
at +125°C) 10 7T
A =)
Environmental Characteristics —O—1—0- (@)
Temperature Range — [ O—0—0 W |« .140-.175DA -
-65°C to +125°C ‘ (356-445) -
Weight — )
0 ;9%;(2 55 grms) Spreader & Mounting Pads (g.
0.10 oz. (2.80 grms) with spreader pad <
attached a_
Coil Data o
Nom. Res(i:solie:nce Coil Circuit Coil Circuit Pickup Pickup Drop-0ut Drop-Out Nom. Coil ax =
Coil in Ohms Current Current Voltage Voltage Voltage Voltage Power Coil Coil (o]
Voltage +10% @ 25°C mA (Max.) mA (Min.) Vdc (Max.) Vdc (Max.) Vdc (Min.) Vde (Min.) (mW) Voltage Desig. 3
(Vdc) = ote 1) (Note 1) (Note 1) @25°C @125°C @ 25°C @ -65°C @25°C g >
MAV o)
5.0 50 n/a n/a 3.5 4.6 0.22 0.14 500 5.8 5 T
6.0 70 n/a n/a 4.0 5.5 0.28 0.18 514 8.0 6 o
9.0 155 n/a n/a 5.9 8.2 0.54 0.35 523 12.0 9 o
12.0 235 n/a n/a 8.0 11.0 0.63 0.41 613 16.0 12 =
18.0 610 n/a n/a 11.9 16.5 0.91 0.59 531 24.0 18 g
26.5 1,130 n/a n/a 15.9 22.0 1.37 0.89 621 32.0 26 7
MAVD
5.0 33 n/a n/a 3.5 4.6 0.22 0.14 758 5.8 5
6.0 44 n/a n/a 4.0 5.5 0.28 0.18 818 8.0 6
9.0 125 n/a n/a 5.9 8.2 0.54 0.35 648 12.0 9
12.0 215 n/a n/a 8.0 11.0 0.63 0.41 670 16.0 12
18.0 470 n/a n/a 11.9 16.5 0.91 0.59 689 24.0 18
26.5 1,050 n/a n/a 15.9 22.0 1.37 0.89 669 32.0 26
MAVDD
5.0 33 126.4 92.8 3.5 4.6 0.6 0.6 758 5.8 5
6.0 44 122.6 90.4 4.0 5.5 0.7 0.7 818 8.0 6
9.0 125 73.4 54.3 5.9 8.2 0.9 0.8 648 12.0 9
12.0 215 59.4 37.8 8.0 11.0 1.1 0.9 670 16.0 12
18.0 470 42.0 31.3 11.9 16.5 1.4 1.1 689 24.0 18
26.5 1,050 28.3 21.3 15.9 22.0 1.8 1.4 669 32.0 26
Note: 1. Coil resistance not directly measurable in MAVDD series.
Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds maximum.
HOW TO SPECIFY A PART NUMBER
For our standard catalog High Performance products, the
Part Number begins with the series designator shown below.
Ground Spreader/
Specifying a Part Number Example: Series Terminals Diodes Pins Coils Mounting Pads
MAV C D G -26 S
PAGE 3
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Cll High Vibration Applications

MSV, MSVD

Electrical Characteristics

Contact Arrangement —

2 Form C (DPDT)

Contact Material —

Stationary —
Gold/platinum/palladium/silver alloy
(Gold plated)

Moveable — Gold/platinum/palladium/
silver alloy (Gold plated)

Contact Resistance —

Before Life — 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life — 200 milliohms max.
(measured @ 1 A @ 28 Vdc)
Mechanical Life Expectancy —

1 million operations

Coil Voltage — 5 t0 26.5 Vdc

Coil Power — 370 mW max. @ 25°C
Duty Cycle — Continuous

Pick-up Voltage — Approximately
70% of Nominal Coil Voltage

Pick-up Sensitivity — 155 mW max.
@25°C

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Msv

Sensitive
High Vibration T0-5
High Performance Relay

P
R

X1 X2

A2 B2

MNOP <O
A3 83

Terminal View

Product Facts
m Hermetically sealed

m Extreme shock & vibration
ratings

m Spreader pads

Contact Ratings

MSVD

Sensitive
High Vibration T0-5
Diode Suppressed
High Performance Relay

- +
A2 B2
s
A3 B3

Terminal View

Product Facts
m Suppression diode
m Hermetically sealed

m Extreme shock & vibration
ratings

m Spreader pads

Contact Operations
Load Type Min.
1.0A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (Case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
0.1A @ 28 Vdc Lamp 100,000
30 pA @ 50 mVdc Low Level 1,000,000
0.1 A @ 28 Vdc Intermediate Current 50,000
ﬁ 335/(8.51) DIAMAX f 370 @40 DIAMAK e—
-ves 1031 =.003(0.79)
.035(0.89)
375(9.53) ‘ 4
MAX
“ﬁ; &‘ T

OPTIONAL PINS / ->

E TERMINALS
i W 1500 MIN (38.1)
i H 5 C 500 MIN (12.7)

H : P .187+.010 (4.75+.25)

|

(Length excludes mounting pad)

<017:002(0.43) DA

—| 370(940) DIAMAX %

Enclosure

200 (5.08)
DIA

GROUND PIN
(OPTIONAL)

MSV/MSVDD Header

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll High Vibration Applications

MSV, MSVD (Continued)

Double Pole, Electrically Held, 1 Amp and Less (Continued)

Operating Characteristics
Operate Time — 4.0 ms max.
Release Time —

MSV — 2.0 ms max.

MSVD — 7.5 ms max.

(suppression diode)

Contact Bounce — 1.5 ms max.
Dielectric Withstanding Voltage —
Between Open Contacts —

500 Vrms 60 Hz

Between Adjacent Contacts —

500 Vrms 60 Hz

Between Contacts and Coil —

500 Vrms 60 Hz

Insulation Resistance —

10,000 megohms min. @ 500 Vdc
1,000 megohms @ 500 Vdc (coil to case
at +125°C)

Environmental Characteristics
Temperature Range —

-65°C to +125°C

Weight —

0.09 oz. (2.55 grms)

0.10 oz. (2.80 grms) with spreader pad
attached

Vibration Resistance —

100 G's, 10 - 2,000 Hz

250 G's, 140 +/- 5 Hz

350G's, 170 +/- 5 Hz

380 G's, 200 +/- 5 Hz

Shock Resistance —

150 G's, 11 + 1ms max.

Semiconductor Characteristics

Diode —
100 Vdc peak inverse voltage (PIV)
1.0 Vdc max. transient voltage

N 4 2 |
T ———
103 (2.62) 156(3.96) A T
A 0142003 (0.36)
4
<—370(9.40) SQ MAX— <= .395(10.03) SQ MAX —> 0.47 (1.19) DIA
100 (254) > 150 (381) [«
o) T+
| Jr 100 (2.54) 100 (254)
7@* —O- © T @ T
w -+
f(?—ff —O— O—F—0
O—0—0 © 1 o) F.w(gosg jZ‘?A[SJ;A
S S2 w
Spreader & Mounting Pads
Coil Data
Nom. Coil Pickup Pickup Drop-Out Drop-Out Nom. Coil Max
Coil Resistance Voltage Voltage Voltage Voltage Power Cuill Coil
Voltage in Ohms Vdc (Max.) Vdc (Max.) Vdc (Min.) Vdc (Min.) (mW) Voltage Desig.
(Vde) +10% @ 25°C @ 25°C @125°C @ 25°C @ -65°C @ 25°C 9
MSV / MSVD
5.0 80 3.5 4.6 0.22 0.14 313 5.8 5
6.0 120 4.0 5.5 0.28 0.18 300 8.0 6
9.0 240 5.9 8.2 0.54 0.35 338 12.0 9
12.0 480 8.0 11.0 0.63 0.41 300 16.0 12
18.0 950 11.9 16.5 0.91 0.59 341 24.0 18
26.5 1,900 15.9 22.0 1.37 0.89 370 32.0 26
HOW TO SPECIFY A PART NUMBER
For our standard catalog High Performance products, the
Part Number begins with the series designator shown below.
Ground Spreader/
Specifying a Part Number Example: Series Terminals Diodes Pins Coils Mounting Pads
MSV C D G -26 S
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Cll High Vibration Applications

Engineering Notes
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Product Testing

TE’s Cll High
Reliability Space
Relay products
begin as relays
manufactured to
MIL-Spec require-
ments. They then
receive additional
processing and
testing to particular
customer
specifications.

All operations and processes
are documented as required
by MIL-STD-790. Each
operation and process has
an accompanying route
sheet that allows tracking of
all materials and processes
associated with an order.
For those who require addi-
tional information, we can
serialize, track and docu-
ment the data for individual
relays.

In addition to quality audits
throughout the manufactur-
ing process,
/ . our High
& Reliability
W * Space
v relays are
extensively
tested to
assure that
your High Reliability stan-
dards and requirements are
met or exceeded.

Our High Reliability Space
Relay products are tested
100% for Group A param-
eters and then subjected

to additional testing
including: PIND, Small
Particle Cleaning, Random,
Vibration, and X-Ray. Group
B and C testing is done

for lot integrity based on
MIL-R-39016. These test
profiles are tailored to your
individual requirements.

Destructive testing is often
performed, based on the
actual application of the
device. On a “standard”
QPL relay, this testing is
performed periodically, and
performance is assumed for
the period of manufacture.
In the High Reliability Space

Cll High Reliability Space Relays

Relay, this performance is
proven for each relay lot
based on the testing and
documentation of each
serialized relay.

/// HIGH PERFORMANCE RELAYS

Clean Room

All of our High Reliability
Space Relay products are
manufactured in a tempera-
ture and humidity controlled
environment utilizing a clean
room area for sub-assem-
blies. All final assembly,
intermediate testing, small
particle cleaning, pre-cap
inspection, and sealing is

performed in an integrated,
Class 1000 clean room that
is temperature and humidity
controlled in accordance
with Federal Standard 209E.
Temperature, humidity and
air particle counts are mon-
itored for precise control to
ensure the integrity of the
internal relay environment.



Cll High Reliability, Low Signal

Cll High Reliability Space Relays (Continued)

Products
m Half Size Non-Latching

Available in 2, 4 and 6 Form C configu-
rations, low level to 5 amp switching.

m Half Size Latching

Available in 2 and 4 Form C configura-
tions, low level to 2 amp switching.

m One Fifth Non-Latching

2 Form C, low level 2 amp switching.
m T0-5/.100 Grid

Available in 2 Form C, round and
square outlines, low level to 1 amp
switching, military qualified, optional
spreader and mounting pads, ground
pins, internal diodes, transistors, and
hybrid assemblies.

Services

Our engineering staff, with over 100
years of combined experience in
aerospace and High Reliability
mil-spec relays, will help you
find the right product for
your needs. Our High
Reliability Space Relays
Department experts
are cross-trained within
their respective cells to
achieve maximum qual-
ity and consistency.
In addition, team and
SPC training utilizing ISO
9000 concepts is given
regularly.

Applications

m Space Satellites (telecommunications)
m Weather Tracking

m Surveillance

m Infrared Observation Instrumentation
m Missile Systems

m Torpedo Guidance Circuits

ClII High Reliability
Space Relays
customers include
ITT’s HIRS/3 and
AVHRR/3 instru-
ments designed

for the Polar Orbiting
Environmental Satellite (POES) and
McDonnell Douglas’s Delta Launch Il
and Il Vehicles.

Jeubis mo ‘Ajljigel|9y YbiH 11D E
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The KILOVAC brand of
lightweight relays and
contactors handle high-
power DC or high-voltage
DC requirements for the
space industry.

They are available hermet-
ically sealed, with a variety
of electrical configurations,
power ratings, voltage
ratings, and mounting
styles to make your
electrical system more
reliable and capable.

The photo to the right shows
“representative samples” of
our KILOVAC brand relays
and contactors for space
applications.

Contact TE Connectivity for
more information.

KILOVAC Space Relays

Products shown in photo as listed below:

Back Row - 270Vdc Space-
Rated Contactors:

AP150X — 150A
AP90X — 90A
AP350X — 350A

/// HIGH PERFORMANCE RELAYS

Middle Row - Space-Rated
Contactors:

MAP200 —

Available in Form X
(Electrically Held) and Form
P (Latching) configurations.

Available in Vertical-Mount
(shown) and Horizontal-
Mount configurations.

MAP100 —

Available in Form X
(Electrically Held) and Form
P (Latching) configurations.

Available in Horizontal-
Mount (shown) and Vertical-
Mount configurations.

Front Row - Space-Rated
Relays:

AP10 — 10A, 270Vdc

Available in Form A
(SPST-NO) and Form B
(SPST-NC) configurations.
Available in Panel-Mount
(shown), PCB-Mount, and
Chassis-Mount (unpotted).

K41R — 5kVdc

SPDT-Latching configura-
tion (SPST-Latching as well
as SPST-NO, SPST-NC, and
SPDT Electrically-Held con-
figurations also available)

AP44P — 15A, 270Vdc
SPST-Latching
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Cll Mid-Range Relays

TD2 Series Time Delay Relay

Product Facts
m Qualified to:

MIL-PRF-83726/28
MIL-PRF-83726/29
MIL-PRF-83726/30
MIL-PRF-83726/31

Fixed delay on operate,
fixed delay on release,
adjustable delay on operate
& adjustable delay on
release

Meets or exceeds
electrostatic discharge
MIL-STD-1686 Class
Non-Sensitive

Welded hermetically sealed
enclosure occupies about 1

TD2 series time delay relays

are available for delay on
operate or delay on release
operation. Either can be
supplied as fixed or resistor
adjustable types. Both
military and commercial
versions are offered.

mable digital pulse counter,
gating a semiconductor
switch to operate the relay.
Timing is independent of
whether the controlling
voltage is a ramp or step
function.

follows and connecting it
externally to terminals 1D -
3D as below.

Rext = [(T1/ To) -1] 100K
Ohms

To = Minimum time of
selected decade in

in° (16.4 cm) For the adjustable models seconds. ) )
10A, 2 form C (DPDT) output  These products consist of the user specifies a one T1 = Required time delay.
contacts solid state timing circuits decade range in seconds, EXAMPLE

controlling our FCA-210
series relays, providing 2
Form C (DPDT) output
contacts rated 10 amps.
The internal timing circuit
uses an R/C controlled
oscillator with a program-

within which the required
delay will be set. This range
is programmed internally

at the time of manufac-
ture. The required delay is
obtained by calculating the
oscillator timing resistor as

Selected Range = 3-30 sec
Required Time = 15 sec
RexT = [(15/3) -1]1 100K =
400K

Timing Action and Terminal Wiring

Delay On Operate:
The time delay starts on the application of input voltage to X1-X2. The timing
circuit energizes the end of the time delay period.

Delay On Release:

The input voltage is continuous to X1-X2. When the control voltage is applied to
(1-X2 the timing circuit and the relay are both energized. The time delay starts
when the control voltage is shut off.

20-30VDC
20-30VDC INPUT VOLTAGE
INPUT VOLTAGE
Xi/x2  INPUTOFF X1/X2  INPUTOFF |
! ENERGIZED CONTROL VOLTAGE 20-30VDC
OUTPUT — TIME o +C1/-X2  CONTROL OFF
RELAY DEENERGIZED 1 DELAY ! —
OUTPUT
RELAY DEENERGIZED —=TIME DELAY[=*—
Fixed Model ) Fixed Model )

INPUT

Adjustable Model Adjustable Model

INPUT

()

Terminal designations shown in the diagrams above are for reference only. They do not appear on the relay header.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Mid-Range Relays

TD2 Series Time Delay Relay (Continued)

Specifications

Timing Data

Timing Action

Delay on Operate or Delay on Release

Time Delay, Fixed — M83726/28, /29 and Commercial 28C, 29C

Select from 0.1 to 600 sec for Commercial Models
Select from 0.1 to 500 sec for Mil-Spec Models

Time Delay, Adjustable — M83726/30, /31 and Commercial 30C, 31C

Select one decade between 0.1 to 1.0 and 60 to 600 seconds

Timing Accuracy (note 1)

+10% of Nominal Value

Recycle Time (note 2)

50 ms, max., to next cycle.

Power Interrupts

Accuracy is not affected by power interruptions up to 1 ms spaced at least 10ms apart.

Input Data

Input Voltage 28 Vdc nominal, range 20 - 32 Vdc
Duty Rating Continuous

Input Current 110 mAdc Max @ 25°C
Control Voltage (applies only to Delay on Release type) 20 - 32 Vdc

Control Current

15 mAdc Max (applies only to delay on release types)

Input Voltage Polarity Protection

The timer will be inoperative during, and undamaged by, reversal of the polarity of the input voltage.

Output Data

Contact Form

2 Form C (DPDT)

Contact Material

Silver Cadmium Oxide, Gold plated

Contact Rating in Amps (Continuous Duty)

Type of Life (Min.) 115 Vac 115/200 Vac - 3 phase
Load Cycles 28 Vdc 400Hz 400 Hz. 60 Hz.*

Resistive 100 x 10° 10 10 10 25

Inductive 20 x 108 8 8 8 2.5
Motor 100 x 10° 4 4 4 2.0
Lamp 100x10° 2 2 2 1.0

* 60 Hz. loads are rated at 10 x 10° cycles.

Overload Current

40 Adc; 60A, 400 Hz.

Rupture Current

50 Adc; 80A, 400 Hz.

Max. Contact Drop at 10A Initial 0.150V; After Life 0.175V Q
Electrical Data E
Electrostatic Discharge Withstand Voltage 16,000V —
Transients (note 3): 9'
Positive Transients +80V g
Self-generated Transients +50V, Max. -
Spike Susceptibility +600V, 10 ps, Max. %
Insulation Resistance (note 4) 1,000 megohms at 500Vdc, between each pin and case p o)
Dielectric Strength (note 4) 1,000Vrms at 60 Hz at sea level, between case and all pins connected together ‘l
Environmental Data g
Ambient Temperature Range, Operating -55°C to +125°C ]
Altitude 80,000 feet maximum
Shock Resistance 100 G’s, 6 ms.

Vibration Resistance, Sinusoidal

Z & Y Enclosure: 30 G’s, 33-3000Hz.; X & W Enclosure: 20 G’s, 33-3000Hz.

Mechanical Data

Approximate Weight

2.5 0z. (71g) Max.

NOTES

1. The accuracy requirement applies to any combination of operating temperature and voltage. Add +10ms for timing less than one second.

2. Recycle time to assure that the next timing cycle will be completed. Units can be recycled during timing and after time-out:
Delay on operate models — Power must be OFF the input at least 10 ms. Delay on release models — Power must be ON the control terminal at least 10 ms.

3. Transient specifications are based on a maximum duty cycle of 1/50.

4. All wired terminals must be connected together during this test. Dielectric withstanding voltage and insulation resistance are measured between all mutually
insulated wired terminals and between all these terminals and case.

5. Inductive loads must be diode suppressed.

PAGE 3
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Cll Mid-Range Relays

TD2 Series Time Delay Relay (Continued)

Qutline Dimensions

The standard terminal types and enclosures are illustrated below with dimensions expressed as inches + 0.010 and (millimeters £0.25).

Terminals

All terminals on 0.200 (5.4) centers.

CODE "P" CODE 'T" CODE "S"
Socket Pins — Gold Plated Gircuit Board Pins — Tin/Lead Plated Solder Hooks
050 + .005
270 1.27 £ (3) 270

6.86) \/\/T Ruoer (6867
Gasket 1* U U U U
U U U U T 062 * 0% Dia. Pin [300:.020 080D

- 062 .001 Pin ‘ (1.57 +:05) 14 Ples. (7.26) 51
ClcoloNUe P06
®" O © @O
@ @O ©@ @O

©QOO | ©QOO)

062 3% Dia. Pin
1.57 *%g) 14 Plcs.

BLUE BEAD

Enclosures

All Enclosures have cupro-nickel cans bright acid tin/lead plated after assembly to terminal headers.

[}

! ¥ 625
(25.79) (15.88) 937
e 1.015 _,] 23.80
(25.79) l 7[ J L (4 )

CODE 312
W 792 | [ v
6-32 UNC-2A —5 |§ E i 375
3 3swds* | E|EH B (9.152)
6
15.88) 937 [
( ¥ ) 3.*30 T

(054) (1.20)

T ) (4.06
1.051
i (25.79) (1'9?474)
1718 Max. | f_(-040

le— (43.64) — -(1.02) l

*Metric threads available. To specify use “M” in place of “W”

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Mid-Range Relays

TD2 Series Time Delay Relay (Continued)

Part Numbering System
Mil-Spec Types

Commercial Types

Typical Mil-Spec Part Number TD2 28- | 5002 Typical Commercial Part Number TD2 |28C- | 1001 Y
Series: Series:
TD2 = Time delay relay with 2 pole, 10A output TD2 = Time delay relay with 2 pole, 10A output
Mil-Spec Model: Commercial Model:
28 =M83726/28 (Fixed, Delay on Operate) 28C = Fixed, Delay on Operate (COTS version of M83726/28)
29 =M83726/29 (Fixed, Delay on Release) 29C = Fixed, Delay on Release (COTS version of M83726/29)
30 = M83726/30 (Adjustable, Delay on Operate) 30C = Adjustable, Delay on Operate (COTS version of M83726/30)
31=M83726/31 (Adjustable, Delay on Release) 31C = Adjustable, Delay on Release (COTS version of M83726/31)
Time Delay Range (Within 0.1 to 500 seconds): Time Delay Range (Within 0.1 to 600 seconds):
For /28 and /29 types (fixed types), the delay is expressed in For fixed types, the delay is expressed in milliseconds in a four-
milliseconds in a four-digit code. The first three digits are significant. digit code. The first three digits are significant. The fourth is the
The fourth is the number of zeros following the first three. number of zeros following the first three.
Example: 5002 is 50 seconds. Example: 5002 is 50 seconds.
For /30 and /31 types (adjustable types), the delay decade range is For adjustable types, the delay decade range is expressed in
expressed in milliseconds in a four-digit code representing the upper milliseconds in a four-digit code representing the upper limit of
limit of the range. The first three digits are significant. The fourth is the the range. The first three digits are significant. The fourth is the
number of zeros following the first three. number of zeros following the first three.
Example: 1001 is 1 second, so the range is 0.1 to 1 second. Example: 1001 is 1 second, so the range is 0.1 to 1 second.

Terminals: Terminals:
P= Socket Pin Terminals P= Socket Pin Terminals
S= Solder Hook Terminals S= Solder Hook Terminals

T= Solder Pin Terminals
Note: Mil-spec models have “Y” type enclosure. Enclosure

W = Mounting Studs

X = Horizontal Flange Mount

Y = Raised Vertical Flange Mount

Z =No Mount
NOTE: Commercial versions are
available with timing ranges outside
of .1 to 600 sec. range.
For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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Product Facts

m Hermetically Sealed

m All Welded Construction
m Balanced Force

m Permanent Magnet Drive

m Contacts rated low level to
5 Amps VDC and 115/200
VAC 400 Hz, 3 Phase

m Weight .54 ounces max.
(15.4 grams)

m Qualified to M83536/1, /2

FCB-205 Series, 5 Amperes, DPDT

The Series FCB-205 relay
is a polarized single-side
stable design, where the
flux from a permanent
magnet provides the
armature holding force in
the deactivated state, and
its flux path is switched
and combined with the coll
flux in the operated state.
This results in appreciably

increased contact pressure
in both states over that of

a spring return nonpolar
design. We also
manufacture other forms of
the FCB relay:

FCB-405 — 5 Amp 4PDT
Relay

Contact Rating — Amperes
Ratings Are Continuous Duty

Type of Life (Min.) 115VAC  115/200VAC

Load Cyclesx 103  28VDC 400Hz  400Hz, 30

Resistive 100 5 5 5

Inductive 20

Motor 100

=N w

5 5
3 3
Lamp 100 1 1

*60 Hz loads rated for 10,000 operations

Low Level Switching Capability: With contacts operating a load of 10 to 50
microamperes at 10 to 50 millivolts, the contact resistance miss detection
level shall be 100 ohms max. Cycling rate is 1 to 12 per second, for 100,000
operations.

Overload Current — 20 AMPS DC, 30 AMPS 400Hz

Rupture Current — 25 AMPS DC, 40 AMPS 400Hz

Contact Make Bounce —1.0 MILLISECOND AT NOMINAL VOLTAGE

Max. Contact Drop at 5 Amps — INITIAL 0.100 VOLTS

End of Life — 0.125 VOLTS

General Specifications

Temperature Rating —
-70°CT0+125°C

Altitude — 300,000 Feet

Shock* —

Z,Y, & X Enclosures —

200 g for 6 mS

W & M Enclosures (Stud Mtg.) —

100 g for 6 mS

T Enclosure (Socket Mounted in Track) —
50 g for 11 mS

Vibration, Sinusoidal* —
Z,Y, & X Enclosures —
0.12 DA 1010 70 Hz, 30 g 70-3000Hz
W & M Enclosures (Stud Mtg.) —
0.12 DA 10to 57 Hz, 20 g 57-3000Hz
T Enclosure (Socket Mounted in Track) —
0.06 DA 10 to 57 Hz, 10 g 57 to 500Hz,
20 g 500 to 3000 Hz
Vibration, Random* —
Z,Y, & X Enclosures —
0.4 g2/Hz 50-2000Hz
T, W & M Enclosures —
0.2 g2/Hz 50-2000Hz
Dielectric Strength —
At Sea Level —
All circuits to ground and circuit to
circuit— 1000 V rms
Coil to ground — 1000 V rms

At 80,000 Feet — 250 V rms
Insulation Resistance —
Initial (500 VDC) — 100 MQ Min.
After Life or Environmental Tests —
50 MQ Min.

Operate Time at Nominal
Voltage — 4 ms or less
Release Time at Nominal
Voltage — 4 ms or less

* Max. contact opening under vibration
or shock 10 microseconds

Coil Data
Coil Nominal Freq. DC Res. - Over Temperature Range
Code Voltages Hz (B) Pickup or Dropout or Must Hold
Below Volts Above Volts Voltage (C)
1 6 DC 20Q 4.5 0.3 2.5
2 12 DC 95 Q 9.0 0.75 4.5
3 28 DC 500 Q 18.0 1.5 7.0
4 (A) 28 DC 500 Q 18.0 1.5 7.0
5 48 DC 1600 Q 36.0 25 14.0

A. CODE 4 COILS HAVE BACK EMF SUPPRESSION TO 42 VOLTS MAX.

B. DC COIL RESISTANCE + 10% AT 25°C

C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO MUST HOLD VOLTAGES SHOWN.

D. MAX. OVERVOLTAGE: 6 & 12 VDC COILS 120% OF NOMINAL; ALL OTHERS 110% OF NOMINAL.

/// HIGH PERFORMANCE RELAYS
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FCB-205 Series, 5 Amperes, DPDT (Continued)

Below are shown the standard terminal types and the enclosures available. Specify the assembly as indicated under
How To Order. Dimensions are shown in inches = .010 and (Millimeters + .25).

Terminals
cope Socket Pin Terminals copg Solder Pin Terminals copg Solder Pin Terminals
“p” S'oc'(l'(e/tI Pi(?s |G'(OIC(]j Plated. Polarizing “B” All Terminals Tin/Lead Plated “C” Hook Terminals Tin/Lead Plated
10 tin/lea ate!
0 DR —em0a 05 | 49
130 (1.27£(13)  |{432
(4.32) Silicone (4.82)
1 Rubber
x| | ‘ U H H 1 20
(5.08) . (5,08) 7‘ R I
‘ 050 +.002 ‘ 050 * 002 210 .065 DIA
(1.27 + 06) (127 £ 05) (5.33) (1.65)
polarizing pin polarizing pin 1040 = .002 Dia Pin
(1.02 £ .02)
8 Places
+X1 DI .040 + .002 Dia Pin
BLUE BEAD -((1’4821+-0821)D'a Pin BLUE BEAD (1 02 02)
8 Places 8 Places BLUE BEAD
CODE 90° Solder Pins CODE — CODE
“H” All Pins Bright Acid Tin/lead “z” 1 “Y’}
.150+ .015 640 Max
— . .640 Max
(3.81) ‘ (16.26) (16_26)4 v n
e | J s | somax | 251
150 (7~ FULLR 396) [—(2057) —| (B4)
(3.81) _ 810 Max. _ 4PLCS 1.078
- | | (20.57) (37.38) 133
| O I f— 0 | 1.062 (336)
040+ 020 RTyp. 410 Max. ! (26.92) |
('313?) BLUE BEAD /| 150+.015 219 | (10.41) (1"804')\/'%- %%] E 51922)
’ . ~(3.81) (5.33) 1 - : | :
.040 + .001 Dia Pin 1.280 M ‘
(1.02 £ .02) o 280 Max.
8 Places w (32.57) \
Enclosures CODE CODE
i “W” “T”
All Enclosures have Cupro-Nickel Cans M83536/2-028
bright acid tin/lead plated after assembly i}
gnta 810 Max (REFERENCE ONLY)
to terminal headers. | F_(20_57) i
Dimensions: Inches = .010 (mm + .25) a0Max [0 A 080 4,005
Enclosure “T” is for use with track (1041) [\ | (2.03 + .13)
mounted sockets and requires socket pin f L1500 I T 158 £.005 **
terminals, but no gasket. The gasket is \ (12.7) 640 Max. [(4.01 +.13)
included in the socket assembly. 4 37 ‘* (16.26) o
4t
4-40 UNC-2A —— .375 “r
CODE aa . 2 Studs l ‘ (. 52) 810 Max.
1AV 4l o . - . ~ 2057 e
X [(7.92) (3.38) L ( ) .055 +.005
— 7 693 Max 032 | »\ (138213
SA0Me ﬂ i 3%0 (17.6) (-79) 410 Max
e e 4 o) 110005
FULLR %%0 Max. f 055 +.005 '(2_7911' 13)
4PLCS (2097) (1.38+.13)
(26,92) *Metric threads available, To specify use [M]in place of [W]
1.078 NOTE: FOR USE WITH TRACK MOUNT PER
| (27.38) MIL-R-6106/23
(411(1)04;\/Iax. | ** MEASURED FROM SURFACE OF HEADER
P 1.280 Max. t 025
w (32.51) I =(64)

sAejoy abuey-pIn 11D n
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FCB-205 Series, 5 Amperes, DPDT (Continued)

Terminal Wiring

DC Coils

POLARIZINGE

PIN ’

XXZ O - 2 1
B

Transient Suppression

POLARI

ZING

PIN
3 3 XX2 O< 2 1
B
o o |
A A
X1 X1 &%
BLUE BEADX BLUE BEAD&
.150 Typ .075
NOTE: Polarity must be observed with DC coil supply. (3.81) 1.90) —POLARIZING PIN
Relay is polarized with a permanent magnet and will not §‘ X2
operate or be damaged by reverse polarity. v A A A
. . . . . L T oY B
Diodes used in transient suppression and in AC rectifier p
circuits have peak inverse voltage rating of 600 VDC ©® k@—@JA
minimum. Zener diodes have a minimum rating of 1 watt. f
. _ _ 075 +X1 BLUE BEAD
Terminal designations are for reference only and do not (1900 7| =T .150Typ
appear on the header. - ~(3.81)

TERMINAL VIEW

HOW TO ORDER

FCB-205-A Y 4
]

RELAY TYPE

TERMINALS (Socket Pins)

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Mid-Range Relays

Product Facts

m Hermetically Sealed

m All Welded Construction
m Balanced Force

m Permanent Magnet Drive

m Contacts rated low level to
5 Amps 28 VDC and 115/200
VAC 400 Hz, 3 Phase

m Weight .93 ounces max.
(26.4 grams)

m Qualified to M83536/5 & /6

FCB-405 Series, 5 Amperes, 4PDT

The Series FCB-405 relay
is a polarized single-side
stable design, where the
flux from a permanent
magnet provides the
armature holding force in
the deactivated state, and
its flux path is switched
and combined with the coll
flux in the operated state.
This results in appreciably

Contact Rating — Amperes
Ratings Are Continuous Duty

increased contact pressure
in both states over that of
a spring return nonpolar
design. We also
manufacture other versions
of this relay:

FCB-205 — 5 Amp DPDT
Relay

Type of Life (Min.) 28 VDC 115VAC  115/200VAC
Load Cycles x 103 400Hz 400Hz-30

Resistive 100 5 5 5

Inductive 20 3 5 5
Motor 100 2 3 3
Lamp 100 1 1 1

Low Level Switching Capability: With contacts operating a load of 10 to 50
microamperes at 10 to 50 millivolts, the contact resistance miss detection

level shall be 100 ohms max. Cycling rate is 1 to 12 per second, for 100,000

operations.

General Specifications

Temperature Rating —
-70°CTO +125°C

Altitude — 300,000 Feet

Shock* —

Z & Y Enclosures —
200 g for 6 mS

W, X & M Enclosures —
100 g for 6 mS

T Enclosure (In Track) —
50 g for 11 m$S

Vibration, Sinusoidal* —
Z & Y Enclosures —
30 g 70-3000Hz
W, X & M Enclosures —
20 g 70-3000Hz
T Enclosure (Socket Mounted in Track) —
20 g 500-3000 Hz
Vibration, Random* —
Z &Y Enclosures —
0.4 g2/Hz 50-2000Hz
T, W, X & M Enclosures —
0.2 g2/Hz 50-2000Hz
Dielectric Strength —
At Sea Level —
All circuits to ground and circuit to
circuit— 1000 V rms
Coil to ground — 1000 V rms
At 80,000 Feet — 250 V rms
Insulation Resistance —
Initial (500 VDC) — 100 M Min.
After Life or Environmental Tests —
50 MQ Min.
Operate Time at Nominal
Voltage — 6 ms or less

Overload Current — 20 AMPS DC, 30 AMPS 400Hz Release Time at Nominal Q
Rupture Current — 25 AMPS DC, 40 AMPS 400Hz Voltage — 6 ms or less -
Contact Make Bounce —1.0 MILLISECOND AT NOMINAL VOLTAGE . o f—
Max. Contact Drop at 5 Amps — INITIAL 0.100 VOLTS ('\)’:a;(h ggﬁagt n?@?gg;%o“n” ddsef vibration Qo
End of Life — 0.125 VOLTS A
o))
=
Q
(o]
A
o
Q
<
(7
Coil Data
. . Over Temperature Range
Coil Nominal Freq. DC Res. -
Pickup or Dropout or Must Hold
Code Voltages Hz ®) Below \’;olts AbO\’I)e Volts Voltage (C)
1 6 DC 25Q 45 0.3 25
2 12 DC 78 Q 9.0 0.75 45
3 28 DC 400 Q 18.0 1.5 7.0
4 (A) 28 DC 400 Q 18.0 1.5 7.0
5 48 DC 1275 Q 36.0 25 14.0

A. CODE 4 COILS HAVE BACK EMF SUPPRESSION TO 42 VOLTS MAX.

B. DC COIL RESISTANCE =+ 10% AT 25°C

C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO MUST HOLD VOLTAGES SHOWN.

D. MAX. OVERVOLTAGE: 6 & 12 VDC COILS 120% OF NOMINAL; ALL OTHERS 110% OF NOMINAL.

PAGE 9
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Cll Mid-Range Relays

FCB-405 Series, 5 Amperes, 4PDT (Continued)

Below are shown the standard terminal types and the enclosures available. Specify the assembly as indicated under
How To Order. Dimensions are shown in inches + .010 and (Millimeters + .25).

Terminals

CODE
“A”
Socket Pins - All DC Coils
PIN TERMINALS ARE GOLD PLATED

N-———wu .050 +.005
127+ (3)
ilicone

_Y_ Rubber

T Gasket

.040 +.001 Dia. Pin
(1.02 + .02) 14 Plcs

CODE
“B”
Solder Pin Terminals
PIN TERMINALS TIN/LEAD PLATED

040 +.002 Dia. Pin
(1.02 +.05) 14 Plcs

CODE
“C”
Solder Hook Terminals
HOOK TERMINALS TIN/LEAD PLATED

]

A
$ 210
752)

210 065 Dia. typ

(7.62) (185 040 +.002 Dia. Pin
(1.02 .05) 14 Plcs

=

BLUE BEAD BLUE BEAD
+X1
CODE M83536/6-025 Enclosures BLUE BEAD
o (REFERENCE ONLY)
All Enclosures have cupro-Nickel CODE f
T 080 . 005 cans bright acid tin/lead plated after “Z” 6401
2.03) (.13 i . ax.
640 Max. (2.03) (=.19) assembly to terminal headers. (16.26)
(16.26) 1 5 l ' Dimensions: Inches + .010 (mm = .25)
1 Code “T” used only withtrack- | | ————
- L 158 ** mounted Sockets. Requires code -—-(822)03';/')3"-—»
055 005 ~ 810 Max.__, 4.01) %5 | “A” pin terminals. Gasket is .
(1.38) &-19) —" ~ (2037) included in the socket assembly.
110 = .005
[ i b (279) @19 810 Max.
1 _ j (20.37)
810 Max. 1 —
(20.37) 430 i
(10.;32)
o : - i CODE CODE
+.13 “Y” “W” 00
** Measured from surface of header 12 70250‘
CODE ! 095 (6.35)
X a1y b o2y } ) e -
(@58) = | [— % 135, Tvp =] (B 810 Max. T
1.062 J (20.37) .500
| @9 ——( ( | !l : (12.70)
i _sova |t 5966)J‘ | N |
g 2037) 1 (.
%Ozlf\snax % 600 141 | 1%?8) |
(10129) & o8~ - (97.38) 133 Typ 172 Dia
i 1 1082 (3.38) (4.37) —~ -
\/& y | (%692 — i
,,,,,,,,,,,,,,,,, i i~ 4-40UNC2A 5 5 97 375
| || [ 3 Studs =S
w (32.51) ! TFt = B 1511052 051
FULL R s10Max. | || 500 %
8 PLCS (20.37) o - (12.7) 712
/ ( 640 Max. 032
T (16.26) (-79)
(20.57) (06245) (6.35) (32.51) ‘
l— JFULLR ‘_ 810 Max.
. 8foMax._ | f (2037)
(20.37)

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Mid-Range Relays

FCB-405 Series, 5 Amperes, 4PDT (Continued)

Terminal Wiring

DC Coils DC Coils with Transient
Suppression

Q3 X0~ 02 10D Q3X20- 02 19D
5 1T % b % b
o ]

]

; s

P 9" ? o« O°
5 xier b ba o 6 o ba

1

BLUE BEAD BLUE BEAD &
450
(3.81)
150 —| |-.150

NOTE: Polarity must be observed with DC coil supply. (3.81) (3.81)
Relay is polarized with a permanent magnet and will not | -X2
operate or be damaged by reverse polarity. T ! CB @2 @B @B T
D_iodes used in trar)sient suppression_and in AC rectifier 450 T (D CE (3 '(?;(_)gz)
circuits have peak inverse voltage rating of 600 VDC (11.43) @) ¥
minimum. Zener diodes have a minimum rating of 1 watt. ;% ’\Q%

R
Terminal designations are for reference only and do not ¥ \'\ D
appear on the header. X1 = pL0E 6D

TERMINAL VIEW

HOW TO ORDER

FCB-405-

AY
_I_ ]__

RELAY TYPE

TERMINALS (Socket Pins)

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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Product Facts

m Hermetically Sealed

m All Welded Construction
m Balanced Force

m Permanent Magnet Drive

m Contacts — Silver Cadmium
Oxide with Gold Plating

m Coils for DC, 50 to 400Hz
and 400Hz AC

m Weight 1.6 ounces max.
(45.4 grams)

m Qualified to M83536/9, /10

NOTE: Only DC Coil Models are
QPL Approved.

FCA-210 Series, 10 Amperes, DPDT

The Series FCA-210 relay
is a polarized single-side
stable design, where the
flux from a permanent
magnet provides the
armature holding force in
the deactivated state, and
its flux path is switched and
combined with the coil flux
in the operated state.

This results in appreciably
increased contact pressure
in both states over

that of a spring return
nonpolar design. We also

Contact Rating — Amperes
Ratings Are Continuous Duty

manufacture other versions
of this relay:

FCA-410 — 10 Ampere
4PDT Relay

FCA-610 — 10 Ampere

6 PDT Relay

Available:

FCA-215 — 15 Ampere
DPDT Relay, Has the same
specifications as the

FCA-210 except is rated at
15 amps. (Commercial Only)

Type of Life (Min.) 2gvpc 118VAC 115/200VAC 39
Load Cycles x 103 400Hz 400Hz 60HZ*

Resistive 100 10 10 10 2.5

Inductive 20 8 8 8 25
Motor 100 4 4 4 2.0
Lamp 100 2 2 2 1

*60 Hz loads rated for 10,000 operations

Overload Current — 40 AMPS DC, 60 AMPS 400Hz

Rupture Current — 50 AMPS DC, 80 AMPS 400Hz

Contact Make Bounce —1 MILLISECOND AT NOMINAL VOLTAGE
Max. Contact Drop at 10 Amps — INITIAL 0.100 VOLTS

End of Life —0.125 VOLTS

General Specifications

Temperature Rating —
-70°CT0+125°C

Altitude — 300,000 Feet

Shock* —

Z,Y, & X Enclosures —

200 g for 6 mS

W & M Enclosures (Stud Mtg.) —
100 g for 6 mS

Vibration, Sinusoidal* —
Z,Y, & X Enclosures —

30 g 33-3000Hz

W & M Enclosures (Stud Mtg.) —
20 g 33-3000Hz

Vibration, Random* —

Z,Y, & X Enclosures —

0.4 g2/Hz 50-2000Hz

W & M Enclosures (Stud Mtg.) —
0.2 g2/Hz 50-2000Hz

Dielectric Strength —
At Sea Level —

All circuits to ground and circuit to

circuit— 1250 V rms

Coil to ground — 1000 V rms
At 80,000 Feet — 350 V rms
Insulation Resistance —
Initial (500 VDC) — 100 M Min.
After Life or Environmental Tests —
50 MQ Min.
Operate Time at Nominal
Voltage —
DC Relays — 10 ms or less
AC Relays — 15 ms or less
Release Time at Nominal
Voltage —
DC Relays — 10 ms or less
AC Relays — 50 ms or less

* Max. contact opening under vibration
or shock 10 microseconds

Coil Data
ol Neminal  Fren.  DORes o
Below Volts Above Volts Voltage (C)
1 6 DC 20 Q 4.5 0.3 2.5
2 12 DC 80 Q 9.0 0.75 4.5
3 28 DC 320 Q 18.0 1.5 7.0
4 (A) 28 DC 320 Q 18.0 1.5 7.0
5 48 DC 920 Q 32.0 2.5 14.0
6 28 400Hz 180 mA 22.0 1.25 10.0
7 28 50/400Hz 100 mA 22.0 1.25 10.0
8 115 400 Hz 40 mA 90.0 5.0 40.0
9 115 50/400 Hz 30 mA 95.0 5.0 40.0
A. CODE 4 COILS HAVE BACK EMF SUPPRESSION TO 42 VOLTS MAX.
B. DC COIL RESISTANCE + 10% AT 25°C; AC COIL MAX. CURRENT AT NOMINAL VOLTAGE.
C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO MUST HOLD VOLTAGES SHOWN.
D. MAX. OVERVOLTAGE: 6 & 12 VDC COILS 120% OF NOMINAL; ALL OTHERS 110% OF NOMINAL.
E. COILS AVAILABLE FOR OTHER VOLTAGES AND FOR AC 50/60HZ.

/// HIGH PERFORMANCE RELAYS



Cll Mid-Range Relays

FCA-210 Series, 10 Amperes, DPDT (Continued)

Below are shown the standard terminal types and the enclosures available. Specify the assembly as indicated under How
To Order. Dimensions are shown in inches + .010 and (Millimeters + .25).

Terminals Socket Pins 115 VAC Enclosures

ocket Pins

ggEL(EITZ .F,L'gs.‘: mRSEAGR%L_PI l\ll:/téxEDDPLATED C‘%[:E All Enclosures have Cupro-Nickel

CIRCUIT BOARD PINS ARE TIN/LEAD PLATED N 50005 Cans bgigrt‘t "’t‘c'd tin/ 'Ieﬁd %Iated after

DIMENSIONS EXCEPT AS NOTED: 270 127+ (13) assembly to terminal headers.

INCHES +.010 (MILLIMETERS + .25) (6.86) Eub‘?etr Dimensions: Inches + .010 (mm = .25)

¥ —— (aske . .

CODE . ] 330 +030 4 “A” AC Coils 1.125 in. (28.57) Max.
“p” Socket Pins - All DC Coils (689 (76 ‘ DC Coils 1.010 in. (25.65) Max.
270 [T '(1)5207t+'((12527) B
(6.86)" ( icore. e CODE |

T — (Riub‘?etr ( . ) “Z” o
300 ‘ ‘ P e Max.
(7.62) L
' |
062+9%2 pia, R
(1.57 +03) Polar 1062 = .001 Dia. Pin 4 [7(26.04) — "
.02’ Pin BLUE BEAD (157 + .02) 595 Max.
CODE  Socket Pins 28 VAC Coils (13. 34)
“E” Same as Code “D” Except polarizing
Pin turned 90° to this plane. CODE
1062 +.001 Dia. Pin POLARIZING PIN “Y” .
1.57 +.02) 8 Plcs ©/6 © ® MA\

CODE ¢ l 4
» © @ © © 0 1
ircui ins - i — : 1.025 Max. |(1.02)

Circuit Board Pins - All DC Coils CODE Circuit Board Pins UL ‘ 26 04 X |

o0 N “p 115 VAC Coils 4PLCS 36 73 150

(6.86)1 270 | 15 6o |
— (6.86) L v

300 ‘ ‘ U U U ' 525 Max. }I ]E% 375

(762) s 230 2000 ‘ (1334 57 1652

002 (8.83) (76) f 1.718 Max. |
062 001 Dia- (43.64)
(157 % 05) Polar 115 +08$0 CODE 1 375 150
g
ofoo o s By
T (1397
© o g © ACConk
1062 +.001 Dia, Pin FULLR ‘ 1.025 Max. f
BLUE BEAD - s 500
v 1.57 +.02) 8 Plcs 062 +002 Dia. Pin 4PLCS (2556 1279
BLUE BEAD -.001 (35.46) C Coils
CODE Circuit Board Pins e
CODE ' go1der Hook Terminal i '
Pyt older Hook Terminals G 28 VAC Coils 595 M
Same as Code “F” Except polarizing i13 34)ax.
HOOK TERMINALS TIN/LEAD PLATED Pin turned 90" to this plane. : 4
POLARIZING PIN ! 24§1g4l)\llax. | L((1J4(?2)
| B B
©/0 0 © CODE 3z — |— ¢
“W” e32uNc2A—FE| E | 375
© 00 0 Zsudst 1= = l@5)
A A CODE 90 Solder Pins K
300 +.020 2.03) “y” All Pins Bright Acid Tin/lead i (;3817
(7.62)= 51 : . 400 A (.787)
+002 - (1061) | MAX.
062 - 001 Dia. - |
Term.+.05 8 Plcs ——F T
-.02 -(2088) 1.025 Max 257
: f L | [—(26.04) —| (652
— — = N 525 Max. |/
il / :-100 R Typ. (13.34)
200 | \-BLUE BEAD | f 625
2001 | |—.200 200 | 825
BLUE BEAD 508 . 002 (5.08)  (5.08) (5.88)

.062 . 001 Dia.

*Metric threads available,To specify use [M] in place of

‘connectivity

PAGE 13
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FCA-210 Series, 10 Amperes, DPDT (Continued)

Terminal Wiring

DC Coils with DC Coils AC Coils AC Coils
Transient Suppression 115 VAC 28 VAC

.200 .100

NOTE: Polarity must be observed with DC coil supply. (5.08) (2.54)
Relay is polarized with a permanent magnet and will not §| |/A1 X2 A2 A
operate or be damaged by reverse polarity. 7~~~

. i i i . -~ | & O & B
Diodes used in transient suppression and in AC rectifier f
circuits have peak inverse voltage rating of 600 VDC f © ? ©—© |A
minimum. Zener diodes have a minimum rating of 1 watt. -(?2034) XA 200
Terminal designations are for reference only and do not ‘(12934)_’ ’F: 400 (5.08)
appear on the header. (10.16)

“(15.24)

TERMINAL VIEW

HOW TO ORDER

FCA-215-
FCA-210-A Y 4

RELAY TYPE | -‘7

TERMINALS (Socket Pins, DC Coil)

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).

NOTE: Only DC coil models are QPL Approved

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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Cll Mid-Range Relays

Product Facts

m Hermetically Sealed

m All Welded Construction
m Balanced Force

m Permanent Magnet Drive

m Contacts — Silver Cadmium
Oxide with Gold Plating

m Coils for DC, 50 to 400Hz
and 400Hz AC

m Weight 1.6 ounces max.

FCA-212 Series, 12 Amperes, DPDT

The Series FCA-212 relay
is a polarized single-side
stable design, where the
flux from a permanent

This results in appreciably
increased contact pressure
in both states over

that of a spring return

General Specifications

Temperature Rating —
-70°CT0+125°C

Altitude — 300,000 Feet

magnet provides the nonpolar design. We also Shock* —
armature holding force in manufacture other versions Z,Y, & X Enclosures —
the deactivated state, and of this relay: 200 g for 6 mS

its flux path is switched
and combined with the coll
flux in the operated state.

Contact Rating — Amperes
Ratings Are Continuous Duty

FCA-412 — 12 Amp 4PDT
Relay

W & M Enclosures (Stud Mtg.) —
100 g for 6 mS

Vibration, Sinusoidal* —
Z,Y, & X Enclosures —

30 g 33-3000Hz

W Enclosure —

20 g 33-3000Hz

Vibration, Random* —

Z,Y, & X Enclosures —

0.4 g2/Hz 50-2000Hz

W & M Enclosures (Stud Mtg.) —
0.2 g2/Hz 50-2000Hz

Dielectric Strength —
At Sea Level —
All circuits to ground and circuit to
circuit— 1250 V rms
Coil to ground — 1000 V rms
At 80,000 Feet — 350 V rms

ife (Mi 115/200VAC 30 : :
45.4 gram Type of Life (Min.) 15VAC  TTO/200VAL 30 Insulation Resistance —
(45.4 grams) Load  Cyclesx10s 28VPC  4ooHz” ZooHz _eomz Initial (500 VDC) — 100 M2 Min.
Resistive 100 12 12 12 2.5 After Life or Environmental Tests —
Inductive 20 8 8 25 50 MQ Min.
Motor 100 4 4 20 Operate Time at Nominal
Lamp 100 2 2 1 Voltage —

*60 Hz loads rated for 10,000 operations

Overload Current — 40 AMPS DC, 60 AMPS 400Hz
Rupture Current — 50 AMPS DC, 80 AMPS 400Hz

DC Relays — 10 ms or less
AC Relays — 15 ms or less
Release Time at Nominal
Voltage —

Contact Make Bounce —1 MILLISECOND AT NOMINAL VOLTAGE DC Relays — 10 ms or less 2
Max. Contact Drop at 12 Amps — INITIAL 0.150 VOLTS AC Relays — 50 ms or less -
End of Life — 0.175 VOLTS =
* Max. contact opening under vibration Q.
or shock 10 microseconds :IU
(]
3
Q
Coil Data o
A
g°(}' \'}loﬁ"inal F:.fq' ACDE Res.B Pickup orover Ti)":::;?:’:: Rar‘IgeMust Hold o
ode oltages z mpS(B)  Below Volts  Above Volts  Voltage (C) v
1 6 DC 20 Q 4.5 0.3 2.5 E
2 12 DC 80 Q 9.0 0.75 4.5
3 28 DC 320 Q 18.0 1.5 7.0
4 (A) 28 DC 320 Q 18.0 1.5 7.0
5 48 DC 920 Q 32.0 2.5 14.0
6 28 400Hz 180 mA 22.0 1.25 10.0
7 28 50/400Hz 100 mA 22.0 1.25 10.0
8 115 400 Hz 40 mA 90.0 5.0 40.0
9 115 50/400 Hz 30 mA 95.0 5.0 40.0
A. CODE 4 COILS HAVE BACK EMF SUPPRESSION TO 42 VOLTS MAX.
B. DC COIL RESISTANCE + 10% AT 25°C; AC COIL MAX. CURRENT AT NOMINAL VOLTAGE.
C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO MUST HOLD VOLTAGES SHOWN.
D. MAX. OVERVOLTAGE: 6 & 12 VDC COILS 120% OF NOMINAL; ALL OTHERS 110% OF NOMINAL.
E. COILS AVAILABLE FOR OTHER VOLTAGES AND FOR AC 50/60HZ.

PAGE 15
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Cll Mid-Range Relays

FCA-212 Series, 12 Amperes, DPDT (Continued)

Below are shown the standard terminal types and the enclosures available. Specify the assembly as indicated under How
To Order. Dimensions are shown in inches + .010 and (Millimeters + .25).

Terminals ) Enclosures
TN ey [T | e e e
CIRCUIT BOARD PINS ARE TIN/LEAD PLATED Ne— 050 = .005 Cans bright acid tin/lead plated after
DIMENSIONS EXCEPT AS NOTED: 270 1”.i2cz)n¢e(13) assembly to terminal headers.
INCHES +.010 (MILLIMETERS = .25) (6:86)7 Rubper Dimensions: Inches + .010 (mm = .25)
ASKe
CODE _ _ 320 hox | “A” AC Coils 1.125 in. (28.57) Max.
“p” Socket Pins - All DC Coils (8.83);5(,76) DC Coils 1.010 in. (25.65) Max.
N —.050%.005
270 1.27 £ (.127) 115 +006 CODE
(6.86)7 igone (010 ]
Iy — (F;{ublgetr . j‘ 12?)% “Z” e
300 ‘ ‘ [ ' Max.
(7.62) L) '
062+ 392 pia, | [ 1025 .
(1.57+93) Polar X 062 001 Dia. Pin —(26.04) 7
- .02'Pin BLUE BEAD (1.57 +.02) 525 Max.
CODE Socket Pins 28 VAC Coils (13.34)
“E? Same as Code “D” Except polarizing t
Pin turned 90° to this plane.
062.5.001 Dia. Pi POLARIZING PIN C“OY?,E
. *, 1a. Fin
BLUE BEAD “A”
1.57+.02) 8 Plcs ©® | ©® O © VIAX ;
CODE v j | v
«g” © 0 © © Z '((1]4(?2)T
. . . . . = . 156 1.025 Max. .
Circuit Board Pins - All DC Coils |[copE Circuit Board Pins FULLR  (39%) ‘«(2?,% —»‘
P N Y 115 VAC Coils 4PLCS (36.73) 150
(6.86) 270 | 1396 (38)
T (6.86)7 T (3546) 44
300 ‘ ‘ + 525 Max. (S {% 375
g2+ LUJ|U_L) | 50 209 33 (] {930
E— 002 (8.83) (.76) f 1,718 Max f
062007 Dia. P ‘ [~ (43.64)
(157 +.l152) Polar 115 f"oé)% CODE 1 375 150
-X2 " - .02 Pin (2.92)+ '.152§ “X7 1892 (3‘81
©/ e o Las . <+ s
T 1(13.97
© © A%ons
1062 +.001 Dia. Pin FULLR ‘ 1.025 Max. f
BLUE BEAD ~(26.04) —~ 500
157 +.02) 8 Ples X1 .062+002 Dia. Pin 4PLCS (20 Joh 1270)
BLUE BEAD -.001 35.46) G Coils
—— - 446
CODE : CODE  Circuit Board.Pms | ~——(36.73) —
., Solder Hook Terminals “G” 28 VAC Coils 525 M
Same as Code “F” Except polarizing '(13 34)ax. l
HOOK TERMINALS TIN/LEAD PLATED Pin turned 90" to this plane. : | na
POLARIZING PIN f 1.718 Max. ‘ 1 .040
~— (4364 —1 (1.02)
o0 ©© CODE ('7323%)_’ — '
“W” gauncon —5 | B | 815
© 000 2 Studs * g = i(g.sz)
S DA CODE 90° Solder Pins | P
300 £ .020 ; “p» All Pins Bright Acid Tin/lead 031
2.03) H “p” (.787)
(7.62)= 51 . 400
+002 (1061) | MAX.
.062 - .001 Dia. Term. j
(1.57)+.05 8 Plcs —
- .02 1.025 Max. 257
] L | (26.04) —| (6.52)
N 525 Max. N
:.100 R Typ. (13.34)
200 200 | b 85
BLUE BEAD (5.08)  (5.08) (5.88)

“Metric threads available, To specify use [M] in place of [W]

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Mid-Range Relays

FCA-212 Series, 12 Amperes, DPDT (Continued)

Terminal Wiring

DC Coils with DC Coils AC Coils AC Coils
Transient Suppression 115 VAC 28 VAC

POLARIZING POLARIZING POLARIZING a POLARIZING m
PIN PIN

‘ BLUE BEAD i | ‘ BLUE BEAD i | ‘ BLUE BEAD& ‘ BLUE BEAD
.200 .100
NOTE: Polarity must be observed with DC coil supply. (5.08)‘| |/(2 .54)

Relay is polarized with a permanent magnet and will not

X2 A2 A
t larity.

o;?era e or be. damaqed by reverse. polari y - 1 & ©0-& s
Diodes used in transient suppression and in AC rectifier I
circuits have peak inverse voltage rating of 600 VDC f © ? ©© |A
minimum. Zener diodes have a minimum rating of 1 watt. 2 54)_1 X 200
Terminal designations are for reference only and do not &0504)_’ ’FL 400 __ (5.08)
appear on the header. (10.16)

~(15.24)

TERMINAL VIEW

HOW TO ORDER

sAejoy abuey-pIn 11D n

FCA-212-A Y 4

RELAY TYPE | -‘7

TERMINALS (Socket Pins, DC Coil)

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).
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Cll Mid-Range Relays

Product Facts
m Hermetically Sealed

m All Welded Construction
m Balanced Force

m Permanent Magnet Drive

m 4PDT switching in one inch
cube

m Contacts — Silver Cadmium
Oxide with Gold Plating

m Coils for DC and AC
50 to 400Hz or 400Hz

m Weight 2.72 ounces max.
(77 grams max.)

m Qualified to M83536/15, /16

FCA-410 Series, 10 Amperes, 4PDT

The Series FCA-410 relay
is a polarized single-side
stable design, where the
flux from a permanent

nonpolar design. We also
manufacture 2-pole and
6-pole versions of this relay.

FCA-210 — 10 Amp DPDT

magnet provides the Relay

armature holding force in

the deactivated state, and FCA-610 — 10 Amp 6PDT
its flux path is switched and ~ Relay

combined with the coil flux Available

in the operated state.

This results in appreciably
increased contact pressure
in both states over

that of a spring return

FCA-415 — 15 Amp 4PDT,
Has the same specifications
as the FCA-410 except

is rated at 15 amps.
(Commercial Only)

Contact Rating — Amperes
Ratings Are Continuous Duty

Type of Life (Min.) sgype 120VAC 120/200VAC
Load Cycles x 103 400Hz  400Hz-30 60Hz-30*

Resistive 100 10 10 10 2.5

Inductive 20 8 8 8 2.5
Motor 100 4 4 4 2.0
Lamp 100 2 2 2 1.0

*60 Hz loads rated for 10,000 operations

Overload Current — 40 AMPS DC, 60 AMPS 400Hz

Rupture Current — 50 AMPS DC, 80 AMPS 400Hz

Contact Make Bounce —1 MILLISECOND AT NOMINAL VOLTAGE
Max. Contact Drop at 10 Amps — INITIAL 0.100 VOLTS

End of Life —0.125 VOLTS

General Specifications

Temperature Rating —
-70°CT0+125°C

Altitude — 300,000 Feet

Shock* —

Z & Y Enclosures —
200 g for 6 mS

W, X & M Enclosures —
100 g for 6 mS

Vibration, Sinusoidal* —
Z & Y Enclosures —

0.12 DA 10 to 70Hz

30 g 70 to 3000Hz

W, X & M Enclosures —
0.12 DA 1010 57Hz

20 g 57 to 3000Hz

Vibration, Random* —
7 & Y Enclosures —

0.4 g2/Hz 50-2000Hz

W, X & M Enclosures —
0.2 g2/Hz 50-2000Hz

Dielectric Strength —
At Sea Level —

All circuits to ground and circuit to

circuit— 1250 V rms

Coil to ground — 1000 V rms
At 80,000 Feet — 350 V rms
Insulation Resistance —
Initial (500 VDC) — 100 M Min.
After Life or Environmental Tests —
50 MQ Min.
Operate Time at Nominal
Voltage —
DC Relays — 15 ms or less
AC Relays — 20 ms or less
Release Time at Nominal
Voltage —
DC Relays — 15 ms or less
AC Relays — 50 ms or less

* Max. contact opening under vibration
or shock 10 microseconds

Coil Data
Soil - Nominal Freq. ACK Res. Pickup orOver TT)TZ:;T :: RangeMust Hold
9 ps (B) Below Volts Above Volts Voltage (C)
1 6 DC 18Q 4.5 0.3 2.5
2 12 DC 70 Q 9.0 0.75 4.5
3 28 DC 290 Q 18.0 15 7.0
4 (A) 28 DC 290 Q 18.0 1.5 7.0
5 48 DC 865 Q 32.0 25 14.0
6 28 400Hz 225 mA 22.0 1.25 10.0
7 28 50/400Hz 120 mA 22.0 1.25 10.0
8 115 400 Hz 40 mA 90.0 5.0 40.0
9 115 50/400 Hz 30 mA 95.0 5.0 40.0
A. CODE 4 COILS HAVE BACK EMF SUPPRESSION TO 42 VOLTS MAX.
B. DC COIL RESISTANCE + 10% AT 25°C; AC COIL MAX. CURRENT AT NOMINAL VOLTAGE.
C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO MUST HOLD VOLTAGES SHOWN.
D. MAX. OVER-VOLTAGE: 6 & 12 VDC COILS 120% OF NOMINAL; ALL OTHERS 110% OF NOMINAL.
E. COILS AVAILABLE FOR OTHER VOLTAGES AND FOR AC 50/60HZ.

NOTE: Only DC Coil Models are QPL Approved.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Mid-Range Relays

FCA-410 Series, 10 Amperes, 4PDT (Continued)

Below are shown the standard terminal types and the enclosures available. Note that the pin configuration for coil
connections is determined by the coil supply voltage. Specify the assembly as indicated under How To Order.
Dimensions are shown in inches + .010 and (Millimeters + .25) except as noted.

Terminals

Terminals on 0.200 centers.
Coil terminals: X1-X2.
Socket Pins are Gold Plated.

CODE “D”
Socket Pins-115 VAC Coils

Enclosures

All Enclosures have cupro-Nickel
cans bright acid tin/lead plated after
assembly to terminal headers.

sAe|ay abuey-pIn 11D n

Circuit Board Pins are Tin/Lead Plated. CODE
\/\/‘
CODE “p” 270 ~ .??)20711.%))5 wgn 100
Socket Pins-All DC Coils (6.8 b Siicone (25.4)
. Gasket
N v I U N [
.270 F ilicone
(6.86) Rubber —1.051 .
Y Gasket @ (25.79)
[IRINRNR T
1.051
- 062 +.001 Pin it © (25.79)
PO |k’ Lo |
-X2 @
@ @@ 062 +.001 Pin CODE
. +, wyrr 150 typ.
@ @@ (1.57+.02) Y r(s.s)typ
X1 14 places [ -
Q00© 1.015 ‘W I v ets 037
BLUE BEAD (25-79)1 J H» 1'5.‘88 23.80
CODE “B” | |
Circuit Board Pins-All DC Coils T | Lat2
270 FULLR “' (25.79) — 792
6.86) 6 PLCS (5540)
TT nl SEE NEXT PAGE ey
| e o
-X2 @ l t .040
© © TERMINAL OPTIONS T
©,00 =
o1 CODE ,
@ @ “\\” (7.92)_’ J
BLUE BEAD 6-32UNC-2A—E |E| E | .375
« B8 3 |52
CODE “C” CODE 20T ssus” |25 “1 )
Solder Hooks-AC or DC Coils “X” 7[ . [ L
] g i 1.00 047
__HD T 25.4 (1.20)
‘ 1.00 625 937 @84
| (25.4) 15i88 33.80
E&b 1& QB J— i P —late)
B 1.015 .
300 + .020 05?33'))”‘ ‘* (25.79) — i?§744)
(7.26) + .51 FULL R 1,398 343
6 PLCS (32.46) (8.71) | |-_.160
(36.73) t ) (4.06)
] f
1.051
1.051 (25.79) m
(25j79) ' 2N b
|
- 160 1
1.718 Max. .040
BLUE BEAD 1 (43.64) = ! t(1-02) (4.06)

*Metric threads available, To specify use[M in place of (W

‘connectivity
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FCA-410 Series, 10 Amperes, 4PDT (Continued)

Terminals (Continued)

CODE “E” CODE “F” CODE “G”
Socket Pins- 28 VAC Coils Circuit Board Pins-115 VAC Coils Circuit Board Pins- 28 VAC Coils
270 e 070 | —— N—

‘_T

(6.86) || %ﬁ%}:% (6.36) (6.86

inppnpk: A troe
©,006 © 00 |- g Hurn (®,00
@@@@\M . §loded| " Rlolele

a7 " 5)14 @ .062 oo1D|a Pin ‘\ @+x1 @@
5600 760 HERT N o800
Terminal Wiring

av3ga anid
av3ganid

avigania
T

A & B Pin Terminal C Hook Terminal Transient Suppression D & F Pin Terminal E & G Pin Terminal
All DC Coils Al AC & DC Coils Cir. 115 VAC Coils 28 VAC Coils
1 X2 2 3 1 X2 2 3 1 X2 2 3

T

B ,A°
AS &x10° 0

PR_9Q-,Q.% DY Q,Q.9 DPe 9,
c;cf“—é Cd_:rd“_é oid“_é
B | ,AP B [ ,AL° B HALL
ACX10+ OO  Adxie+ OO  Adxer IO

BLUE BEAD& BLUE BEADl BLUE BEAD BLUE BEAD
600
NOTE: Polarity must be observed with DC coil supply. (15.24)
Relay is polarized with a permanent magnet and will not BV ) |
) 1 NNIANZANTANS 200
operate or be damaged by reverse polarity. X2 5.08
_ _ : _ , B 400 T Ny | (5.08)
Diodes used in transient suppression and in AC rectifier {10.16) N O\ 600
circuits have peak inverse voltage rating of 600 VDC A AR (15.24)
minimum. Zener diodes have a minimum rating of 1 watt. NZERVAN ZAN 2 J
. . . { (N
Terminal designations are for reference only and do not INTANY
appear on the header. \ BLUE BEAD
— ~—.200
< .400 (6.08)
(10.16)
TERMINAL VIEW
HOW TO ORDER
FCA-415-

FCA-410 A

Y
RELAY TYPE | ]

TERMINALS (Socket Pins)

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).
NOTE: Only DC coil models are QPL Approved

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.

/// HIGH PERFORMANCE RELAYS



Cll Mid-Range Relays

FCA-125 Series, 25 Amperes, SPDT

The Series FCA-125 relay
is a polarized single-side
stable design, where the
flux from a permanent
magnet provides the
armature holding force in
the deactivated state, and
its flux path is switched and
combined with the coil flux
in the operated state.

This results in appreciably
increased contact pressure
in both states over

that of a spring return
nonpolar design. We also
manufacture other versions
of this relay:

FCA-325 — 25 Ampere
3PDT Relay

FCAC-325 — 25 Ampere

General Specifications

Temperature Rating —
-70°CT0 +125°C

Altitude — 300,000 Feet
Shock* —

Z,Y, & X Enclosures —

200 g for 6 mS

W & M Enclosures (Stud Mtg.) —
100 g for 6 mS

Vibration, Sinusoidal* —
Z,Y, & X Enclosures —

30 g 33-3000Hz

W & M Enclosures (Stud Mtg.) —

20 g 33-3000Hz

Vibration, Random* —

Z,Y, & X Enclosures —

0.4 g2/Hz 50-2000Hz

W & M Enclosures (Stud Mtg.) —

0.2 g2/Hz 50-2000Hz

Dielectric Strength —

At Sea Level —

All circuits to ground and circuit to

circuit— 1250 V rms

3PST-NO Relay with 2 amp

Product Facts SPDT auxiliary

m Hermetically Sealed

m All Welded Construction
m Balanced Force

m Permanent Magnet Drive

m Contacts — Silver Cadmium
Oxide with Gold Plating

m Coils for DC, 50 to 400Hz

and 400Hz AC Contact Rating — Amperes , v
) Ratings Are Continuous Duty Cail to ground — 1000 V rms
m Weight 1.6 ounces max. e T SVAC TTSVAC At 80,000 Feet — 350 V rms
(45.4 grams) {ped cy'clee(s ;’;'()33 28 VDC 400Hy v Insulation Resistance —
i — Initial (500 VDC) — 100 M2 Min.
m Qualified to M6106/19, Resistive %0 % % 10 After L(ife or Envi)ronmental Tests —
M83536/36, /37 Inductive 10 12 — 10 50 MQ Min.
Inductive 20 — 15 — . .
Operate Time at Nominal
Motor 50 10 10 8 Voltage —
Lamp 50 5 5 DC Relays — 10 ms o less
*60 Hz loads rated for 10,000 operations AC Relays — 15 ms or less
Release Time at Nominal
Overload Current — 50 AMPS DC, 80 AMPS 400Hz Voltage — 0
' DC Relays — 10 ms or less .
Rupture Current — 60 AMPS DC, 100 AMPS 400Hz AC Relays — 50 ms or less —
Contact Make Bounce —1 MILLISECOND AT NOMINAL VOLTAGE K<
MaX. contact Drﬂp a' 25 Amps —_— |N|T|AL 0150 VOLTS * Maxl Comact Opening Under Vibration a
End of Life — 0.175 VOLTS or shock 10 microseconds :IU
o))
=
«Q
o
pY)
o
. Q
Coil Data <
n
Colil Mominal Freq. DC Res. Pickup orover TT:::::::;? RangeMust Hold
Code Voltages Hz AC Amps (B) Below Volts Above Volts Voltage (C)
1 6 DC 20 Q 45 0.3 2.5
2 12 DC 80 Q 9.0 0.75 45
3 28 DC 320 Q 18.0 1.5 7.0
4 (A) 28 DC 320 Q 18.0 1.5 7.0
5 48 DC 920 Q 32.0 25 14.0
6 28 400Hz 180 mA 22.0 1.25 10.0
7 28 50/400Hz 100 mA 22.0 1.25 10.0
8 115 400 Hz 40 mA 90.0 5.0 40.0
9 115 50/400 Hz 30 mA 95.0 5.0 40.0
A. CODE 4 COILS HAVE BACK EMF SUPPRESSION TO 42 VOLTS MAX.
B. DC COIL RESISTANCE * 10% AT 25°C; AC COIL MAX. CURRENT AT NOMINAL VOLTAGE.
C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO MUST HOLD VOLTAGES SHOWN.
D. MAX. OVERVOLTAGE: 6 & 12 VDC COILS 120% OF NOMINAL; ALL OTHERS 110% OF NOMINAL.
E. COILS AVAILABLE FOR OTHER VOLTAGES AND FOR AC 50/60HZ.

NOTE: Only DC Coil Models are QPL Approved.
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Cll Mid-Range Relays

FCA-125 Series, 25 Amperes, SPDT (Continued)

Below are shown the standard terminal types and the enclosures available. Specify the assembly as indicated under How
To Order. Dimensions are shown in inches + .010 and (Millimeters + .25).

Terminals

CODE
IIAII

Socket Pins - All DC Coils
PIN TERMINALS ARE GOLD PLATED

.050 £ .005
250 N [
(6.351 J’ icone
ek
as!
Lgruu T
ﬁ%?é’s) .062 + .001 Dia. Pin

(1.57 £.02) 2 Plcs

003 +002 Dia, Pin
(236 95 ) 3 Pics

BLUE BEAD

CODE
IIBII

Solder Pin Terminals
PIN TERMINALS TIN/LEAD PLATED

062 + .002 Dia. Pin
(157 +.05) 2 Plcs

003 993 Dia. Pin
236 9% ) 3 pics

BLUE BEAD

CODE
IICIl
Solder Hook Terminals
HOOK TERMINALS TIN/LEAD PLATED

375 + 020
~9.52)+ 51
' 1
R @L 625 + 020
| (15.88)+ 51
L300 + .020
(7.62)x 51 }

CODE
IIDII

Enclosures

003 +:003 pia. Pin

(236 *98 ) 3 Pics

CODE
Socket Pins - All AC Coils ugu e
PINTERMINALS ARE GOLD PLATED All Enclosures have cupro-Nickel
250 N é’?g’fi-‘(’g)s cans bright acid tin/lead plated after N
(6.35h Bllicone assembly to terminal headers. MAX.
—1— Gasket
k ’U‘U U Dimensions: Inches +.010 (mm + .25)
270 %0{;92')07
16:86) 062 + 001 Dia. Pin "A" - AC Coils 1.125 in. (31.91) Max
1.57 £.02) 2 Ples DC Coils 1.010 in. (28.65) Max.. 1.025 Max.
'963309050’ T (26.04) —’[
égié—t'ration Pin 595 Max
093 +992 pia.Pin | CODE (13.34) |
(236 +03 ) 3 Pics X LN
BLUE BEAD _ | CODE
CODE 375 150 nyn 375+ 031
wy y . (952) (381 w ‘.‘ Jo)— @322
A 6-32 UNC-2A | = = 1
]A.i MAX. )f(\ < 2 Studs * =
MAX. 156 .2432) 550 Ji= _— ‘_Uaé1
. .97 .
l(3.96) _(1 ?kc. ) e
.:.:l Full R—/ 1.396 TCouls
| 4 Plcs (35.46) 0o i
f 1.446 (12.70) MAX.
1.718 Max. (36.73) ol
(43.64)
1.718 Max.
1.446
(36.73) 1525 Max, (06
(13.34) (1.02)— 257 1.025 Max.
.525 Max. 1.396 (6.52)] ~——(26.04) "
. -8 525 Max (@ B @
'(3.552) P |- - 1-4B TO75 Wk 3 L\/ N
g Full R (26.04) 625
1,025 Max. ~— (5.88)~
i‘_(26.04) ax 4 Plcs (5.:88)

*Metric threads available.

To specify use[Mlin place of W]

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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FCA-125 Series, 25 Amperes, SPDT (Continued)

Terminal Wiring

DC COILS DC COILS WITH AC COILS
TRANSIENT SUPPRESSION

i s

Al X1
BLUE BEAD
NOTE: Polarity must be observed with DC coil supply.
Relay is polarized with a permanent magnet and will not
operate or be damaged by reverse polarity. .102
P M PosTy (508 25y @S a8
Diodes used in transient suppression and in AC rectifier FL ]—_jm X2 A2 A3 l—( '
circuits have peak inverse voltage rating of 600 VDC @
minimum. Zener diodes have a minimum rating of 1 watt. l N, ° ©© \—Regisltra;ion Pin
on plug-in relays
¥ with AC coils

Terminal designations are for reference only and do not s 0504)\ T‘ - —&on Oy,
appear on the header. . ,630.(16 o

= (16.0)—"]

TERMINAL VIEW

HOW TO ORDER

FCA-125-A Y 4

RELAY TYPE

TERMINALS (Socket Pins, DC Coil)

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).

NOTE: Only DC coil models are QPL Approved

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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Product Facts

m Non-latching Hermetically
Sealed Relay

m Corrosion protected metal
can

m All welded construction.
m 1.5 inch cube enclosure
m 0.452 lbs

m Excellent for switching
harsh inductive, motor, and
lamp loads

m -70°C to +125°C
temperature range

m 80,000 feet altitude rating
m 28 Vdc or 115 Vac coils

m Solder hook or terminal
block configurations

m Qualified to MS27418
specifications

m Higher current ratings than
standard M83536 mid-range
relays

m 3-Pole 25A Contacts
(FORM X) Switching in 1.5
inch®

m Main contacts are suitable
for use in 360-800 Hz
variable frequency
application

Applications

m Launch Systems
m Power Distribution
m Fuel Pumps

m Guidance and Navigation
Systems

m Aircraft Galley/Cabin
Equipment

m Weapons Systems
m Ground Support Equipment

* For other coil votages consult factory.

Cll FC-325 Series Relays

FC-325 Series relays

from TE Connectivity (TE)
are hermetically sealed
devices designed for harsh
inductive, motor, and

lamp load applications in
aerospace, defense, and
marine markets.

Configured as a 3PST/NO
(DM), the double make/
break contact design of the
Cll FC-325 Series relays

Circuit Diagram

offer higher capability than
comparable relays in the
market. It shares the load
across two contact sets,
resulting in less wear and
tear on the relay. This
provides stable performance
and extends the relay’s

life. The relay’s all welded
design creates a reliable
alternative to similar solder
sealed relays in the market.

General Specifications

Temperature Rating —
-70°Cto +125°C

Altitude — 80,000 Feet

Shock — 50 g/11 ms

Sinusoidal Vibration — 10 g/5 to
1000 H2

Electrical

Dielectric Strength at Sea Level:
Coil to Case — 1250 Vrms

All Other Points — 1500 Vrms
Dielectric Strength at 80,000 ft
(25,000 m) — 500 Vrms (all points)
Insulation Resistance at 500 Vdc:
Initial — 100 MQ min.

Atfter Life or Environmental Test —
50 MQ min.

Contact Voltage Drop at Nominal
Current:

Initial Value — 150 mV max.
After Life — 175 mV max.

Operational

Operate Time at Nominal Voltage:
AC — 25 ms max.
DC — 20 ms max.

h h Release Time at Nominal Voltage:
[ 2 1 2 AC — 50 ms max.
DC — 10 ms max.
B1(i 82 X2 B1(£ 82 X2 Bounce Time at Nominal Voltage
z § Zg — 2 Ms max.
A1é\(£ A2 A1 (g A2
X1 +X1
DC Nonsuppressed and AC Goils DC Suppressed Coils
Coil Characteristics
115 Vac 115 Vac 28 Vdc
Code 50/60 Hz 400 Hz 28Vdc (Suppresed)

Nominal operating voltage 115 115 28 28
Maximum operating voltage 122 122 32 32
Maximum pick-up voltage over temperature range 95 95 18 18
Maximum pick-up voltage over temperature range

(Continuous Current test) 108 108 225 22.5
Drop-out voltage over temperature range 5.0 5.0 1.5 1.5

Coil current at +25° C (amperes) .06 .055 -

Coil resistance - DC Coils (*) - 160 160

Back EMF Suppression to (VDC) - 42

Contact Characteristics

Current Rating (A)

Load Type C;;::flis 28 115 Vac, 1 Phase Power 115/200 Vac, 3 Phase Power
Vdc  400Hz  50/60 Hz 400 Hz 50/60 Hz
Resistive 50,000 25 25 25 25 25
Inductive 10,000 15 25 25 25 25
Motor 50,000 20 20 12 20 12
Lamp 50,000 10 10 10 10 10
Mechanical Life, 540900 6.3 6.3 6.3 6.3 6.3

Reduced Current

/// HIGH PERFORMANCE RELAYS



Cll Mid-Range Relays

Cll FC-325 Series Relays (Continued)

Dimensions

Solder Hook Terminals (Shown with Mounting Studs)

Mounting Layout

1.187
+005

53 |=—

593

1.187
+005

+.005 D|A_/;$‘ ¢—L
0452 - 001

4PLS 1.406 DIA.
+.005
ScrewJexpinal (Shipwnl with Moynting Brack

173+.

NAME PLATE—_ | ————

IA

unt g\Layo 4PLS

244

.093,

187+.005 DIA. |
4

Part Numbers

NAME PLATE

38
+03

032

315 oo

.080 +.002 DIA. 6
SOLDER HOOK TERMINALS
TINNED FINISH.

.040 +.002 DIA 2 COIL

SOLDER HOOK TERMINALS

TINNED FINISH.

- 1531 _ |
MAX — |

.

.138-32 UNC-2A
STUD, 4 EAREQD

.04 TYP.

1.12
+.03

S

1.465

SCREW 6-32 UNC-2B, 250 LONG, 2 EACH
REQ. LOCKWASHER, NO.6, 2 EACH REQ.

. Q.
+.031

CREW 8-32 UNC-2B, 250 LONG,
EN H RES LOCKWASHER, NO.8, 6

Coil Terminal Mounting Mil Spec Comml Part No. Part No.

28 Vde Solder Hook Stud MS27418-1B FC-325-CW3 FC-325-2
Screw Bracket MS27418-2B FC-325-SY3 FC-325-5

28 Vdc Solder Hook Stud MS27418-1D FC-325-CW4 FC-325-7
(Suppressed) Screw Bracket MS27418-2D FC-325-SY4 FC-325-8
115 Vac, Solder Hook Stud MS27418-1C FC-325-CW9 FC-325-3
50/60 Hz Screw Bracket MS27418-2C FC-325-SY9 FC-325-6
115 Vac, Solder Hook Stud MS27418-1A FC-325-CW8 FC-325-1
400 Hz Screw Bracket MS27418-2A FC-325-SY8 FC-325-4

Custom configurations are available. Consult TE.

=TE

‘connectivity
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Cll Mid-Range Relays

FCA-325 Series, 25 Amperes, 3PDT

The Series FCA-325 relay This results in appreciably General Specifications

is a polarized single-side increased contact pressure Temperature Rating —
stable design, where the in both states over -70°CT0+125°C

flux from a permanent that of a spring return Altitude — 300,000 Feet
magnet provides the nonpolar design. We also Shock* —

armature holding force in manufacture other versions 7 v, & V Enclosures —
the deactivated state, and of this relay: 200 g for 6 mS

its flux path is switched and  paa.125 _ 25 Amp SPDT \1/\6,0Xg8;0l\r/|6EpﬂoS|osures—

combined with the coil flux
Relay Vibration, Sinusoidal* —

in the operated state.
FCAC-325 — 25 Ampere Z,Y, &V Enclosures —
3PST-NO Relay with 2 amp 30 g 33-3000Hz

Product Facts

SPDT auxiliary W, X & M Enclosures —
m Hermetically Sealed 20 g 33-3000Hz
H Vibration, Random* —
m All Welded Construction 7Y, & V Enclosures —
m Balanced Force 0.4 g2/Hz 50-2000Hz
. W, X & M Enclosures —
m Permanent Magnet Drive 0.2 g2/Hz 50-2000Hz
m Contacts — Silver Cadmium Dielectric Strength —
Oxide with Gold Plating At Sea Level —

All circuits to ground and circuit to

m Coils for DC, 50 to 400Hz . Pt
and 400Hz AC Contact Rating — Amperes el 120V
) Ratings Are Continuous Duty oil o ground — rms
m Weight 2.89 ounces max. oot Life tim) e TTSER0VAC At80,000 Feet — 350 V rms
pe o ife (Min. _ 115/200VAC . . o
(82 grams) oad  Cyclesxios 28VDC 450z’ o0n-30 60H 30" :niullag(;)onv%%slsta?gg'\ﬂg y
Qualified to M83536/32, /33 ~ piil (500 VDG) — n
u ’ Resistive 50 25 25 25 2.5 After Life or Environmental Tests —
Inductive 10 12 — — 2.5 50 MQ Min.
Inductive 20 — 15 15 — Operate Time at Nominal
Motor 50 10 10 10 2.0 Voltage —
Lamp 50 5 5 5 1.0 DC Relays — 15 ms or less

AC Relays — 20 ms or less

*60 Hz loads rated for 10,000 operations ) ",
Release Time at Nominal

Overload Current — 50 AMPS DC, 80 AMPS 400Hz Voltage —

Rupture Current — 60 AMPS DC, 100 AMPS 400Hz DC Relays — 15 ms or less

Contact Make Bounce —1 MILLISECOND AT NOMINAL VOLTAGE AC Relays — 50 ms or less

Max. Contact Drop at 25 Amps — INITIAL 0.150 VOLTS

End of Life — 0.175 VOLTS * Max. contact opening under vibration

or shock 10 microseconds

Coil Data
Soll  Mominal  Feq.  DCRes o YO
9 ps (B) Below Volts Above Volts Voltage (C)
1 6 DC 18 Q 45 0.3 25
2 12 DC 70Q 9.0 0.75 45
3 28 DC 290 Q 18.0 15 7.0
4 (A) 28 DC 290 Q 18.0 15 7.0
5 48 DC 865 Q 32.0 25 14.0
6 28 400Hz 225 mA 22.0 1.25 10.0
7 28 50/400Hz 120 mA 22.0 1.25 10.0
8 115 400 Hz 40 mA 90.0 5.0 40.0
9 115 50/400 Hz 30 mA 95.0 5.0 40.0
A. CODE 4 COILS HAVE BACK EMF SUPPRESSION TO 42 VOLTS MAX.
B. DC COIL RESISTANCE + 10% AT 25°C; AC COIL MAX. CURRENT AT NOMINAL VOLTAGE.
C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO MUST HOLD VOLTAGES SHOWN.
D. MAX. OVER-VOLTAGE: 6 & 12 VDC COILS 120% OF NOMINAL; ALL OTHERS 110% OF NOMINAL.
E. COILS AVAILABLE FOR OTHER VOLTAGES AND FOR AC 50/60HZ.

NOTE: Only DC Coil Models are QPL Approved.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Mid-Range Relays

FCA-325 Series, 25 Amperes, 3PDT (Continued)

Below are shown the standard terminal types and the enclosures available. Specify the assembly as indicated under How
To Order. Dimensions are shown in inches + .010 and (Millimeters + .25).

Terminals
CODE

G pY

Socket Pins - All DC Coils
PIN TERMINALS ARE GOLD PLATED

CODE

13 ”
Solder Pin Terminals
PIN TERMINALS TIN/LEAD PLATED

CODE
“C”

Solder Hook Terminals
HOOK TERMINALS TIN/LEAD PLATED

Ne— ,050 % .005
.250 1.27 = (12 375 = .020
(6.35) r iIicone( ) (9.52 = .508)
—Y  Rubber
H U U T Gasket 1
] & .625 = .020
062 * -001 pja. Pin 062 + .001Dia, Pi 300 +.020 - (15584 81
. = . . *. 1a. FIn . +.
(1.57 £ .02) 2 Ples (1.57 £ .02) 2 Plcs (7.62 £ .51) j
.040z .002 Dia.
Pin +.05 2Plcs
.093 f'%%Dia. Pin -093 +‘%%%Dia
. F el
(2.36*0%) 9 Pics "ol
BLUE BEAD BLUE BEAD
c“o?,E .150 Typ. Enclosures BLUE BEAD l.':g3 £ .003 Dia.
v —[22 CODE —
1 ¥ T All Enclosures have cupro-Nickel cans wgn 1
1.015 1 bright acid tin/lead plated after assembly
.625 937 . 1.00
(25.79) 15‘.88 23.80 to terminal headers. (2.54)
l Dimensions: Inches +.010 (mm =+ .25) ﬂ
- *‘4_ 1.015 For socket pin terminals: specify —1.015
FULLR (215_'379*2 “Y” enclosures with DC coils and (25.79)
6 PLCS (35.46) “V” enclosures with AC coils. Q
1.446 -
(36.73) 1.015 2
(25.79) =
| 3
i — 2
" Lu CODE CODE >
l 1 040 X W cg
1.718 Max. (1.02) .150 typ. 312
~— (43.64) — i]? 5;36) rl‘(a.s) i7-92)_’\ -~ | g
: i f 6-32UNC-2A—= |5 § | 375 =
CODE 50 1yp. 1.00 | ” | 655 037 3 Studs * =ElE i(g.sz) g
“¥r_ 89 (25.4) '15¢.88 23.80 ] t »
T f i l .047
I i 1.00
1 0[15 \ il ! - (25.4) (1.20)
: Ly 625 937 1.013
(25.79) 15,88 23.80 (25.79)
l b/ sl 1 FULLR 1.306
At | 5
312 ~—(25.78)
FULLR F i579) _.‘ 792 (36.73) 687
6 PLCS 1.396 343 (17.44)
2324466) T (8.71) 160
: 1.015 RN
(36.73) (25.79) s (4.06)
4
T l | 1.015 687
= (25.79) i
1.00 1.718 Max. (17.44)
(25.4) 1 (43.64) ! 1-'((1’%’2) 2N |
l I
— L .040 '1636)—1
1.718 Max. ‘ l (1.02) . . . 4. :
(43.64) \ .((1355556) *Metric threads available, To specify use[M in place of (W

=TE
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FCA-325 Series, 25 Amperes, 3PDT (Continued)

Terminal Wiring

DC Coils DC Coils with AC Coils
Transient Suppression

1([ X2 - {Zlc 1([ X1Q2 ﬂo
f_(LB o) AC /_(LB

NOTE: Polarity must be observed with DC coil supply.
Relay is polarized with a permanent magnet and will not

operate or be damaged by reverse polarity. 150 (?gouo)
Diodes used in transient suppression and in AC rectifier (3_31)_l
circuits have peak inverse voltage rating of 600 VDC

@)

N @ @) !
minimum. Zener diodes have a minimum rating of 1 watt. 150 Y s N1 300 T
Terminal designations are for reference only and do not i11J.43) T @@(7-52)

appear on the header. 1 (15.24)
@ > ©
N
+X
BLUE BEAD

- 234
<432 (5.94)
(10.97)

TERMINAL VIEW

HOW TO ORDER

FCA-325-A Y 4

RELAY TYPE | -‘7

TERMINALS (Socket Pins, DC Coil)

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).

NOTE: Only DC coil models are QPL Approved

* The part number example shown on this page is for catalog items. For a list of specific QPL part numbers, please see the index in Section 15.
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Cll Mid-Range Relays

FCAC-325 Series, 25 Amperes, 3PST-NO with 2 Amp SPDT Auxiliary Contacts

The Series FCAC-325 relay  in both states over General Specifications
is a polarized single-side that of a spring return Temperature Rating —
stable design, where the nonpolar design. We also -70°C 70 +125°C
flux from a permanent manufacture other versions Altitude — 300,000 Feet
magnet provides the of this relay: Shock* —
armature holding force in R _ Z,Y, &\ Enclosures —
the deactivated state, and g(F:’S'IJ §56|ay25 Ampere 200 g for 6 mS
its flux path is switched and W, X & M Enclosures —
combined with the coil flux FCA-325 — 25 Ampere 100 g for 6 mS
in the operated state. DPDT Relay Vibration, Sinusoidal* —
This results in appreciably ng, %VP’E&]S(')?_'SUFGS —
; - z
Product Facts increased contact pressure W g( & M Enclosures —
m Hermetically Sealed 20 g 33-3000Hz
; Vibration, Random* —
m All Welded Construction 7Y, & V Enclosures —
m Balanced Force 0.4 g2/Hz 50-2000Hz
m Permanent Magnet Drive gIZEZ%H,\zA fl)f{l)’lczlggléﬁzs -
m Contacts — Silver Cadmium Dielectric Strength —
Oxide with Gold Plating At Sea Level —
m Coils for DC, 50 to 400Hz Al reus to ground and clruit o
and 400Hz AC . Coil to ground — 1000 V rms
m Weight 2.89 ounces max. COn_lacl Rating — Amperes At 80,000 Feet — 350 V rms
(82grams) Ratings Are Continuous Duty Insulation Resistance —
i in. Initial (500 VDC) — 100 MQ Min.
ng; f L.&I%Q ) 2? vbe 11_?)\(;'{'\3 1186233_\:';‘3(: 1:350/52_(’3‘@.0 After L(ife or Envi)ronmental Tests —
x103 Main Aux. Main Aux. 50 MQ Min.
Resistive 50 25 2 25 2 25 25 Operate Time at Nominal
Inductive 10 12 A - — — 25 Voltage —
Inductive 20 - — 15 1 15 - DC Relays — 15 ms or less
Motor 50 0 — 10 —= 10 20 AC Relays — 10 ms or less
Lamp 50 5 5 5 5 5 1.0 Release Time at Nominal
*60 Hz loads rated for 10,000 operations Voltage — 0
DC Relays — 15 ms or less .
AC Relays — 50 ms or less -
Overload Current — 50 AMPS DC, 80 AMPS 400Hz K<
Rupture Current — 60 AMPS DC, 100 AMPS 400Hz * Max. contact opening under vibration 5_
Contact Make Bounce —1 MILLISECOND AT NOMINAL VOLTAGE or shock 10 microseconds 'n
Auxiliary Contact Bounce — 4 MILLISECONDS MAX. ]
Max. Contact Drop at 25 Amps — INITIAL 0.150 VOLTS =
End of Life —0.175 VOLTS ‘8
pY)
o
Coil Data %
Colil Mominal Freq. DC Res. Pickup orover TT:::::::;? RangeMust Hold
Code Voltages Hz AC Amps (B) Below Volts Above Volts Voltage (C)
1 6 DC 18 Q 45 0.3 25
2 12 DC 70Q 9.0 0.75 45
3 28 DC 290 Q 18.0 15 7.0
4 (A) 28 DC 290 Q 18.0 1.5 7.0
5 48 DC 865 Q 32.0 25 14.0
6 28 400Hz 225 mA 22.0 1.25 10.0
7 28 50/400Hz 120 mA 22.0 1.25 10.0
8 115 400 Hz 40 mA 90.0 5.0 40.0
9 115 50/400 Hz 30 mA 95.0 5.0 40.0
A. CODE 4 COILS HAVE BACK EMF SUPPRESSION TO 42 VOLTS MAX.
B. DC COIL RESISTANCE = 10% AT 25°C; AC COIL MAX. CURRENT AT NOMINAL VOLTAGE.
C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO MUST HOLD VOLTAGES SHOWN.
D. MAX. OVERVOLTAGE: 6 & 12 VDC COILS 120% OF NOMINAL; ALL OTHERS 110% OF NOMINAL.
E. COILS AVAILABLE FOR OTHER VOLTAGES AND FOR AC 50/60HZ.
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FCAC-325 Series (Continued)

Below are shown the standard terminal types and the enclosures available. Specify the assembly as indicated under How
To Order. Dimensions are shown in inches +.010 and (Millimeters + .25).

Terminals

CODE "A"
Socket Pin Terminals
Pin Terminals are Gold Plated
.050 = 005

1
g‘nhcone
Rubber

Gasket

300
7.62)
v

062 =.001Dia. Pin
(157 + .02 5Plcs

.062 +.002Dia. Pin
(1.57 =.05)

?

.250
(6.35)~

—
(@
| —
(G

270
—(6.86)‘

CODE "B"
Solder Pin Terminals

Pin Terminals are Tin/Lead Plated

250 [N ———

(6.35)—

i 273 U UUU 8.‘%) 001Dia. Pi
_'(6.86) 062 = ia. Pin

(1.57 £.02 5 Plcs

062 +.002Dia. Pin
(1.57 = .05)

©

ﬁﬂ
@f;

© "@\ﬂEGlSTRAﬂON PIN © -REGISTRATION PIN
%—093 * OOODla Pin —093 +%%%D|a Pin
@m@ © (236+%%)6Plcs @ l@ © | (236+%)6prs
BLUE BEAD BLUE BEAD
ENCLOSURES

)
625 937
15.88 23.80

!

All Enclosures have cupro-Nickel
cans bright acid tin/lead plated after
assembly to terminal headers.

Dimensions: Inches = .010 (mm = .25)
For socket pin terminals: specify

"Y" enclosures with DC coils and
"V" enclosures with AC coils.

CODE "C"

Solder Hook Terminals

Plated

Hook Terminals are Tin/Lead

375+ .020
~9.52)+ 51

2300 = 020
(7.62)=

Lo |

.625 +.020
(15.88)= .51

S

040 +.002Dia. Pin
1.02 +.05 2 Plcs

/093 +.003 Dia.Pin

2.36 +.08) 9 Plcs

1.00
(25.4)
l i f 040
7.718 Max. 3 {(1.02)
P(43.64) ——» 156
(3.96)
CPY?E ri?352§))typ.
T \,ﬁi
1.015 ¥ 625 !
(25.79) 15.88 '2933.50
LW ‘
R Wi 15 L312
FULL R 2
6 PLCS F o A e
~—(35.46)
1.446
(36.73)
1.00
(25.4) L
i e
7718 M
—— (43.64) % T1
396)

CODE
||X||

.625 937

15.88 23.80

- v

1.015

(25.79)

| | Li
¥

.040
1718Max
4364 i

/// HIGH PERFORMANCE RELAYS

v

. 1.015
(25.79)

1.015

CODE
IIWII
7 92
6-32 UNC-2A «» E 375
3 Studs * = (9.52)
5 L
1.00
2 (1. 20

=—(25.78) % 687

(17.44)
343

(8.71)
\ueo
J

(4.06)

4
'(?%744)
Y

160 __4
06)

(4.08

*Metric threads available, To specify usg M in place of W



FCAC-325 Series (Continued)

Terminal Wiring

DC COILS WITH
DC COILS TRANSIENT SUPPRESSION AC COILS

NOTE: Polarity must be observed with DC coil supply.
Relay is polarized with a permanent magnet and will not
operate or be damaged by reverse polarity.

Diodes used in transient suppression and in AC rectifier .solo }
circuits have peak inverse voltage rating of 600 VDC (7.62) 600
minimum. Zener diodes have a minimum rating of 1 watt. f (15.24)
Terminal designations are for reference only and do not
appear on the header. { ~_BLUE BEAD

— 234

432 .1 (699

(10.97)

TERMINAL VIEW

HOW TO ORDER

FCAC-325-A Y 4

_I_T T

RELAY TYPE

TERMINALS (Socket Pins, DC Coil)

ENCLOSURE (With Flanges and DC Coil)

COIL (28 VDC With Transient Suppression)
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Cll Mid-Range Relays

Product Facts

m 50,000 cycles under
resistive load

m Corrosion-protected,
hermetically sealed metal
enclosure

m -70° to +125°C temperature
range

m Rated for altitude to
300,000 ft. in high-vibration,
high-shock environments

m 1 Form X (SPST-NO-DM)
contact

m Meets MIL-PRF-6106
requirements

m 50 A switching capability
m Balanced force design

m One cubic inch in size

m <90 grams total weight
m Non-latching relay

m Available with 1 Form C
(SPDT) 2 A auxiliary contact

m 6, 12 and 28 Vdc coils
available

m Optional transient
suppression

Specifications

FCA-150 Series, 50 Amps, 1PST/NO (DM) Relay

The FCA-150 series relay
from TE Connectivity (TE) is
a polarized, single-side sta-
ble design, where the

flux from a permanent
magnet provides the arma-
ture holding force in the
deactivated state, and its
flux path is switched and
combined with the coil

flux in the operated state.
This results in appreciably
increased contact force in
both states over that of a
spring return non-polarized

design. The FCAC-150
series hasa 1 Form C
(SPDT) auxiliary contact set
rated at 2 A. Designed and
built to perform under the
most demanding environ-
mental conditions, FCA-150
series relays withstand such
changing environmental
factors as temperature,
altitude, shock, vibration,
and salt spray. Minimum
mechanical life expectancy
is 50,000 cycles under resis-
tive load.

Performance Data

Electrical Characteristics

Initial Insulation Resistance — 100
M€, minimum, at 500 Vdc, between
each pin and case

Insulation Resistance After Life
or Environmental Test — 50 MQ,
minimum,

at 500 Vdc, between each pin and case
Dielectric Strength at Sea Level:

Contacts to Ground and Between
Contacts — 1250 Vrms, 60 Hz

Coil to Ground — 1000 Vrms, 60 Hz
Dielectric Strength at 80,000 ft (25,000
m) — 500 Vrms, 60 Hz (all points)
Environmental

Ambient Temperature Range,
Operating— 70°C to +125°C
Altitude— 300,000 ft

Shock Resistance— 50 G, 11 ms

Vibration Resistance,
Sinusoidal— 20 G, 75-3000 Hz

Contact Data

Contact Form

1 Form X (SPST-NO-DM)

Contact Rating in Amps (Continuous Duty)

Type of Life (Min.)
Load Cycles 28 Vdc
Resistive 50,000 50
Inductive (L/R=5ms) 20,000 20
Motor 200,000 20
None 100,000 -
Overload Current (Resistive) 200 A, 50 cycles
Max. Contact Drop at 10A Initial 150mV; After Life 175mV
Operate Time at Nominal Voltage 15ms
Release Time 15ms
Bounce Time 1ms
Coil Data
Coil Code 1 2 3 4
Nominal Operating Voltage (Vdc) 6 12 28 28
Maximum Operating Voltage (Vdc) 73 14.5 29 29
Maximum Pick-Up Voltage at +125°C 45 9 18 18
Maximum Pick-Up Voltage at +125°C, continuous current test (Vdc) 5.7 11.25 22.5 225
Drop-Out Voltage at +125°C 03-25 0.75-45 15-70 15-70
Maximum Coil Current at +25°C (mA) 50 26 15 15
Back EMF Suppressed to (Vdc) (Max) N/A N/A N/A -42
Coil Resistance +10% 18Q 70Q 290Q 290Q

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS

connectivity




Cll Mid-Range Relays

FCA-150 Series, 50 Amps, 1PST/NO (DM) Relay (Continued)

Specifications

Electrical Data

Initial Insulation Resistance (note 1)

100 megohms, minimum, at 500Vdc, between each pin and case

Insulation Resistance After Life or Environmental Test (note 1)

50 megohms, minimum, at 500Vdc, between each pin and case

Dielectric Strength At Sea Level

Contacts to Ground and Between Contacts

1,250Vrms, 60 Hz.

Coil to Ground

1,000Vrms, 60 Hz.

Dielectric Strength at 80,000 ft (25,000m), All Paints (note 4)

500Vrms, 60 Hz

Environmental Data

Ambient Temperature Range, Operating -70°C to +125°C
Altitude 300,000 feet
Shock Resistance 50G’s, 11 ms.

Vibration Resistance, Sinusoidal

20 G's, 75-3000Hz.

Mechanical Data

Approximate Weight

3.2 0z. (90g) Max.

NOTES

1. All wired terminals must be connected together during this test. Dielectric withstanding voltage and insulation resistance are measured between all mutually
insulated wired terminals and between all these terminals and case.

FCAC-150

Terminals
CODE “B”
Solder Pin Terminals — Tin/Lead Plated
FCA-150
|
178 l 178
T 55 s T

.062:.002 DIA PINS
2PLCS)

BLUE BEAD

CODE “C”

Solder Hook Terminals — Tin/Lead Plated

FCA-150

178

062002 DIA HOOKS
2 (PLCS)

-062+.002 DIA PINS
(5 PLCS)

FCAC-150

-

|
l 178
55

062,002 DIA
HOOKS (5 PLCS)

BLUE BEAD BLUE BEAD
1164-32 UNC-2A STUD
MS35338-42 LOCK WASHER 1164-32 UNC-2A STUD
AN9G1-8T FLAT WASHER +164-32 UNC-2A STUD :164-32 UNC-2A STUD MS35338-42 LOCK WASHER
VIS35646-286T NUT. HEX MS35338-42 LOCK WASHER MS35338-42 LOCK WASHER ANGB1.8T FLAT WASHER
2 EACH REQUIRED AN9B1-8T FLAT WASHER AN9G1-8T FLAT WASHER MS35649-285T NUT, HEX
MS35649-286T NUT, HEX MS35649-286T NUT, HEX 2 EACH REQUIRED
2 EACH REQUIRED 2 EACH REQUIRED
CODE “K”
Terminal Shield
76—
UNUSED PINS GoLoPIN
NOINTERAL 20 = [ TERMINALS FoR L as
CONNECTION MIL-C-39029/228B 192 -
10—+ ke SocKETPINS
<| .18
N
[ o 6] 7 .
x2 +X1 | 69
96 l @ Ot —t |
[ Q .60
s —F—=| 1 O= T
26 C 3 T T .30
I L ? 10 20 l
™ GOLD PIN TERMINALS FOR
MIL-C-39029/22B 192
Mé X7 STUD (2%) [ 510 SOCKET PINS —/
DIN 6798A LOGKWASHER
DIN 934 NUT HEX (4X)
PAGE 33
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Cll Mid-Range Relays

FCA-150 Series, 50 Amps, 1PST/NO (DM) Relay (Continued)

Outline Dimensions
The standard terminal types and enclosures are illustrated below with dimensions in inches + 0.010 and (millimeters +0.25).

Enclosures
CODE “U” CODE “Y”
1.718 MAX
1.718 MAX
1.446 1.446
1.396 150 1.396
| e 1015 ——=
ars
a7
] @
1.015 a 625 937 150 1
1.015 (_ _) 625 937

ARy l

iy ¢ I
AR
N>

FULL R J
6 PLCS
040
\_[ J_l_tr
1.00 1.00

CODE “X”

T

CODE “R”

.040
]:I:'*‘_L

U§ p

CODE “Z”

1.015

-

.040

10156 —=

1.015

1.718 MAX
fe—— 1.015 ——
1.446 N
v
FULLR 1.396
6PLCS e 1015 — = 625 810
l 1.00
D an @ }
N> 1 Wi
' l
@ @
N/ 1.396
]
1.446
1718

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Mid-Range Relays

FCA-150 Series, 50 Amps, 1PST/NO (DM) Relay (Continued)

Terminal Wiring

DC Coils DC Coils with Transient Suppression
FCA-150 FCAC-150 FCA-150 FCAC-150

At At Al "
1 12
o x2 x2 e
12 13
X1 'x' 1 X1
[ [ 1 ] [ 1
2 BLUE BEAD " w2 BLUE BEAD A2 BLUE BEAD

BLUE BEAD

Terminal View

NOTE: Polarity must be observed with DC coil supply. FCA-150 FCAC-150

Relay is polarized with a permanent magnet and will not

operate or be damaged by reverse polarity. ]

Diodes used in transient suppression and in AC rectifier - ':”m S—

circuits have peak inverse voltage rating of 600 VDC e ,@M @&s

minimum. Zener diodes have a minimum rating of 1 watt. * OO T+ ) L @ §i°°r oL

Terminal designations are for reference only and do not g? gﬁsm Yool ﬁﬁ? IS
QO ey

appear on the header.

- fe 255 260 — =

o
=
How to Order FCA-150 - BY 3 &
A
o
Series And Contact Arrangement a
FCA-150 1 Form X Main Contacts o)
FCAC-150 1 Form X Main Contacts and o
1 Form C Auxiliary Contacts )
Terminals (see drawings for details) )
B Solder Pin Coil Terminals, Stud Power Terminals ﬁ

C Solder Hook Coil Terminals, Stud Power Terminals

K Terminal Block, Stud Power Terminals

Enclosure (see drawings for details)
R Horizontal Flange Mount, Rotated
U Flush Vertical Flange Mount
X Horizontal Flange Mount
Y Raised Vertical Flange Mount
Z No Mount

Coil Voltage (NOMINAL)
1 6VDC
2 12VDC
3 28VDC
4 28 VDC Nominal, with Back EMF Suppression
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Cll Mid-Range Relays

FCA-150NC Series, 50 Amps, 1PST/NC (DB) Relay

Product Facts

m Non latching hermetically
sealed relay

m Balanced force design

m Hermetically sealed,
corrosion protected
metal can

m All welded construction

m 6, 12 and 28Vdc coils
available.

m Weight 90 grams

m Designed and built in
accordance to MIL-PRF-6106

Specifications
General Characteristics
Temperature range -70° C to +125° C
Altitude 300,000 feet
Dielectric strength at sea level

- Contacts to ground and between contacts 1250 Vrms / 60 Hz

- Coil to ground 1000 Vrms /60 Hz
Dielectric strength at altitude 25000 m (80,000 ft) (all points) 500 Vrms / 60 Hz
Initial insulation resistance at 500 Vdc 100 MQ min.
Initial insulation after life or environmental test 50 MQ min.
Sinusoidal vibration 209 / 75 to 3000 Hz
Shock 50g /11 ms
Operate time at nominal voltage 15 ms max.
Release time 15 ms max.
Bounce time 1 ms max.
Contact voltage drop at nominal current

-initial value 150 mV max.

-after life 175 mV max.
Coil Data
Coil Code 1 2 3 4(A)
Nominal Operating Voltage (Vdc) 6 12 28 28
Maximum Operating Voltage (Vdc) 73 145 29 29
Maximum Pick-Up Voltage at +125°C 45 9 18 18
Maximum Pick-Up Voltage at +125°C, continuous current test (Vdc) 57 11.25 225 22.5
Drop-Qut Voltage at +125°C 03-25 0.75-45 15-7.0 15-70
Maximum Goil Current at +25°C (mA) 50 26 15 15
Back EMF Suppressed to (Vdc) N/A N/A N/A -42
Coil Resistance 18Q 70Q 290Q 290Q2

For other coil voltages, consult factory.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Mid-Range Relays

FCA-150NC Series, 50 Amps, 1PST/NC (DB) Relay (Continued)

Contact Electrical Characteristics

Contact Type Rated Current Rated Voltage
Main Contact 50A 28Vdc
Minimum Operating cycles Contact rating per pole and load type Load Currents in Amps
MAIN Contact
50,000 cycles Resistive load 50
20,000 cycles Inductive load (L/R=5ms) 20
20,000 cycles Motor load 20
50 cycles Resistive overload 200
100,000 cycles No Load
All endurance ratings are subject to validation - consult factory
Terminals
CODE “B” CODE “C” CODE “K”
Solder Pin Terminals Solder Hook Terminals Terminal Shield
Tin/Lead Plated Tin/Lead Plated
20 - —
10 4+ = GOLD PIN
TERMINALS FOR
MIL-C-39029/228B 192
SOCKET PINS
J—;—r X2 +X1
76
178 5 -@- T
.55
E 38
-062+.002 DIA PINS

2PLCS)
-062+.002 DIA HOOKS

2 (PLCS)

~164-32 UNC-2A STUD
MS35338-42 LOCK WASHER
AN961-8T FLAT WASHER
MS35649-286T NUT, HEX

2 EACH REQUIRED

-164-32 UNC-2A STUD
MS35338-42 LOCK WASHER
AN961-8T FLAT WASHER
MS35649-286T NUT, HEX

2 EACH REQUIRED

[— .26

e— 51 —=

M4 x.7 STUD (2X)
DIN 6798A LOCK WASHER (2X)
DIN 934 NUT HEX (4X)

=TE

‘connectivity
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Cll Mid-Range Relays

FCA-150NC Series, 50 Amps, 1PST/NC (DB) Relay (Continued)

Outline Dimensions
The standard terminal types and enclosures are illustrated below with dimensions in inches + 0.010 and (millimeters +0.25).

Enclosures
CODE CODE CODE
13 ”
U “Y’, 1.718 MAX “Z”
1.718 MAX 1.446
1.446 1396
FULLR L s ——
139
150 6 PLCS
]
an
( 7 N7
'I .15'? ‘
1015 ap 625 937 1015 ap o5 037 1015
' |
an
@& ®

— 1015 ———=

.040

CODE CODE CODE
“X” “V” “R!!
| 150 1.718 MAX .
040 i W < ) 040
1015 1.015 o5 o
ﬁa an
N>~
1.015
FULLR
1718 MAX ~ —————] 6PLCS 1396 1.015
1.446 1.446
s
1015
/\C AR
N AR
) A I E 9 fan l I
1.00
625 100 o o
| 040 I
AT Aan AN
C ) Q 6 9 @

-

1.395

1.446

1718

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Cll Mid-Range Relays

FCA-150NC Series, 50 Amps, 1PST/NC (DB) Relay (Continued)

Terminal Wiring

DC Coils DC Coils with
Transient Suppression
A O At O
| -X2
> +X1
A O O

NOTE: Polarity must be observed with DC coil supply.
Relay is polarized with a permanent magnet and will not
operate or be damaged by reverse polarity.

Diodes used in transient suppression and in AC rectifier
circuits have peak inverse voltage rating of 600 VDC
minimum. Zener diodes have a minimum rating of 1 watt.

Terminal designations are for reference only and do not
appear on the header.

PART NUMBERING SYSTEM

FCA - 150NC

RELAY TYPE

TERMINALS

-X2

B
L4

BEAD

200
-

FJOO

N
| —BLUE BEAD

+X1

)

-
©

-.‘

TERMINAL VIEW

ENCLOSURE

f— 510 —==

[=-.255

sAejoy abuey-pIn 11D n

COIL

=TE

‘connectivity
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Selection and Application Guide

This selection and application guide is suggested practices from ARP (Aerospace Recommended
Practice) 4005 Concerning proper performance of relays.

Caution:

The use of any coil voltage less than the rated coil voltage may compromise the operation
of the relay. Choosing the proper relay depends primarily on matching the relay to the load,
power supply, and environment. Selection should be limited to items that meet the following

requirements:

Contacts must be rated for the load. Current rating, type of load H.

(resistive, lamp, motor, inductive, and so forth), impedance range,

voltage rating, DC or A, frequency, single phase or polyphase,

polyphase load balance, and type of switching or transfer should all

be considered. Each of the following switching and transfer functions

places a different requirement on each of the relay contacts and must

be considered when selecting a relay with the proper contact rating:

(1) On-0ff Switching - DC, single phase or polyphase .
(2) Motor Reversing (AG or DC)

(3) Transferring load between phases of same source

(4) Transferring load between unsynchronized AC sources

Power supply characteristics must be taken into account. Voltage
regulation, variations in frequency, ripples and spikes, as well as
steady state conditions, should be included. If more than one power

supply is involved, not only must each be suitable but interaction J.

between them also should be investigated.

Coil (or coils) should be rated so as to have proper operation under
all anticipated conditions.

Consideration of environmental conditions anticipated through-
out the service of life, as well as those expected during storage and
transportation before installing the relays in equipment, is mandatory.
Electrical parameters, environmental factors, mechanical stresses, and
compatibility are among the categories for which the relay must be
reviewed.

The circuit in which the relay is used, the interlocking feature
employed, the wiring harness, and the associated components should
all be reviewed for assuring mutual suitability.

Relays should be hard wired whenever possible, to avoid the
need for additional contact points associated with the relay plug-in
socket arrangement. (Plug-in types should be considered for quick
turnaround times).

To permit “safe” isolation of relay circuit in the OFF condition,
and better eliminate an electrical shock hazard, an electromechanical
switching device should be placed between the positive terminal of the
power source and relay coil.

/// HIGH PERFORMANCE RELAYS

Proper transistor control of the relay coil requires a stable
|[reference voltage. This can be done by connecting the plus side of the
coil to the positive side of the power source, the minus side of the relay
coil to the collector of an NPN transistor, the emitter of the transistor to
the grounded side of the power source, and the transistor base to the
control voltage. For example, see MIL-R-28776/1.

Any switching device controlling the relay coil circuit must be
capable of withstanding, without damage, the sum of the maximum
coil circuitry voltage and the peak value of transient voltage that results
when the coil circuit is opened:; for example, a switch controlling a
relay coil that is supplied with a 28V DC line and subjected to a
transient voltage suppressed to 42V must be capable of withstanding
28V + 42V or a 70V surge without damage.

In selecting solid state electronic switching devices to
control relay coil circuits, care must be used in selecting a solid state
device with a leakage current (in the “off state”) that is sufficiently low
to permit the relay to drop out.

Control of the relay coil circuit by other than step-function
switching may invalidate published relay performance properties such
as pickup and dropout voltages, pickup, dropout, and bounce times.



Cll Mid-Range Relays

Cross Reference - Socket to Relay

NOTE: Military Socket P/N Relay Part Number Relay Type
TE Connectivity Does M12883/40-01

Not Manufacture Relay M12883/40-05

Sockets. M12883/40-07

M12883/40-11 M83536/15-022 4 Pole, 10 Amp

This Socket to Relay cross M12883/40-13 M83536/16-006, 014, 031, 034

reference is provided for M12883/40-17

additional design assis- M12883/40-19

tance. Several of TE M12883/40-23

Authorized Distributors carry
relay sockets for your con- M12883/40-02

venience. Relay sockets M12883/40-08 FCA-410-DY8 (Catalog Version) 4 Pole, 10 Amp, AC
come with a variety of M12883/40-14 FCA-410-DY9 (Catalog Version)
profiles, mounting styles, M12883/40-20

and mounting hardware
options, so please contact M12883/41-01
the relay socket supplier of M12883/41-04

your choice or one of our M12883/41-06

Authorized Distributors M12883/41-09 M83536/9-006, 015, 024, 035 2 Pole, 10 Amp
who carry relay sockets for M12883/41-11 M83536/10-006, 015, 024, 034, 038

additional information. M12883/41-14

M12883/41-16
M12883/41-19

M12883/41-02

M12883/41-07 FCA-210-DY8 (Catalog Version) 2 Pole, 10 Amp, AC
M12883/41-12 FCA-210-DY9 (Catalog Version)

M12883/41-17

M12883/44-01 M83536/5-006, 014, 022, 030

M83536/6-006, 014, 022, 032 4 Pole, 5 Amp
M12883/45-01 M83536/1-006, 015, 024, 033

M83536/2-006, 015, 024, 035 2 Pole, 5 Amp
M12883/47-01
M12883/47-04 FCA-610-AY3 (Catalog Version)
M12883/47-07 FCA-610-AY4 (Catalog Version) 6 Pole, 10 Amp

M12883/47-10

M12883/47-02

M12883/47-05 FCA-610-DY8 (Catalog Version) 6 Pole, 10 Amp
M12883/47-08 AC
M12883/47-11

M12883/48-01

M12883/48-02 M83536/32-003L 3 Pole, 25 Amp
M12883/48-03 M83536/33-003L

M12883/48-04

sAejoy abuey-pIn 11D n

M12883/48-05

M12883/48-06 FCA-325-AV8 (Catalog Version) 3 Pole, 25 Amp

M12883/48-07 FCA-325-AV9 (Catalog Version) AC

M12883/48-08

M12883/52-01 M83536/2-028 2 Pole, 5 Amp
Track Mount

M12883/52-02 M83536/6-025 4 Pole, 5 Amp
Track Mount

M12883/55-01
M12883/55-02 M6106/19-004, 007, 012, 017, 022 1 Pole, 25 Amp
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Engineering Notes
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HARTMAN Power Switching Contactors

Table of Contents

AC Contactors (115/208 Volt 400 Hz unless otherwise noted)

25 Ampere

DH-14 and DHR-14 Series, 3PDT, Latching . .......... .. ... .. ... ..... 6-6 — 6-8
30 Ampere

DHR-18 Series, 3PDT, Latching .. ... e 6-9
50 Ampere

D7, DH7, DHR7, DR7 Series, 3PDTand 3PSTNO. .. ................. 6-10 - 6-15

D18, DH18 and DHR18 Series, 3PDT, Center Off. . . .................. 6-16 — 6-18

BH-316 Series, 3PST NO, Double Break. . . ......................... 6-19 — 6-21
60 Ampere

B-138 Series, TPSTNO and TPDTNC . .. ... .. .. i 6-22, 6-23

B-140 Series, 3PDT NO, Center Off ... ... ... ... i 6-24, 6-25

DH-7 Series, 3P DT . . . .. 6-26
100 Ampere

D25, DH25 and DHR25 Series, 3PDT . . .. ..o oot 6-27 — 6-29
120 Ampere

D25 and DH25 Series, 3PST NO, Latching . . ......... ... ... ... ...... 6-30, 6-31

D31 Series, 3PDT, Center Off . . . .. ... 6-32

D31, DH-31 and DHL-31 Series, 3PDT, Center Off. . ... ............... 6-33 — 6-35
125 Ampere

D-25 Series, 3PDT, Side Stable. . . . ... . 6-36
130 Ampere

B-309 Series, 3PST NO, Single Break. . . ... ... ..o 6-37
175 Ampere

B-451 Series, 3PDT, Latching . . ... ... ... 6-38

B-312 Series, 3PST NO, Double Break . . . ............... ... 6-39, 6-40

KA175 Series, BPSTNO Side Stable. . . ... e 6-41

SA136F Series, 3PST NO, Double Break .. .......... .. ... .. 6-42
200 Amperes

B-312 Series, 3PSTNO, Double Break. . . ..ot et 6-43

B-393 Series, 3PDT, Center Off, Double Break. . .............. ... .......... 6-44
260/350 Amperes

B-429 Series, 3PSTNO, DoubleBreak . . ............... ... 6-45 — 6-47
275 Amperes

B-430 Series, 3PST, Double Break, Latching . ........................ 6-48, 6-49
500 Amperes

B-484 Series, 3PDT, Latching . . ... ... 6-50, 6-51
CrossS ReferenCe . . ..o e 6-52, 6-53
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Table of Contents (Continued)

Lightweight High Performance DC Contactors

Introduction . . . ... 6-54
200 Amperes

K Series, SPSTNO, Double Break ................. ... . .. 6-55 — 6-57
400 Amperes

K Series, SPST NO, DoubleBreak ........... ... ... ... ... ... .. 6-58 — 6-61

KD Series, SPST NO, Double Break . . . ..., 6-62

500 Amperes

K Series, SPST NO, DoubleBreak . ........... ... .. . ..., 6-63 — 6-65

K Series, 500 Amps, 28 VAC . ... ..o 6-65
1000 Amperes

K-1000 Series, SPST NO, Double Break. ... ...... ... .. ... ... 6-66
Cross Reference . .. ... e 6-67

DC Contactors (28 Vdc unless otherwise noted)

25 Amperes

DH-14 and DH-21 Series, SPDT, 1NO, 1NC, Double Break . . ... ........ 6-69 — 6-71
50 Amperes

D-7, DH-7 and DH-18 Series, 2SPST, 1NO, 1NC, Latching ............. 6-72 — 6-75
100 Amperes

A-1077 Series, SPST NO (DD Series), SPDT (S Series) ................ 6-76, 6-77

D-31 Series, SPDT, Center Off, Double Break ............................. 6-78

D-32A Series, 2PST, Center Off . . ... ... 6-79

DH-25 Series, SPDT 1 NO, INC, DoubleBreak . . ................ ... ....... 6-80

DHR-31BA Series, SPDT, Center Off . ... ... ... . i 6-81
200 Amperes

A1077 Series, SPDT NO, Double Break or SPDT Double Break ......... 6-82 — 6-84

A876 Series, SPST NC, DoubleBreak .......... ... ... .. 6-85
230 Amperes

A1077 Series, SPST NO, Double Break, or SPDT Double Break . . ............. 6-86
300 Amperes

A-770 and AR-770 Series, SPST NO, DoubleBreak. . ................. 6-87 — 6-91

A-848 Series, SPST NO, DPST NC, Double Break, 24/48Vdc. . ............... 6-92

A-848 Series, DPST NO, Double Break,28 Vdc . .. ................... 6-93 — 6-94

AH-965 Series, SPDT, Double Break. . . .. ............ ... 6-95, 6-96
400 Amperes

A-400 Series, SPST NO, Double Break. . ............. ... ..., 6-97 — 6-101

A-703 and AH-703 Series, SPST NO, DoubleBreak. ... ............. 6-102 — 6-106

A-981 Series, SPDT, Double Break. .. ........... ..., 6-107 — 6-108

/// HIGH PERFORMANCE RELAYS



HARTMAN Power Switching Contactors

Table of Contents (Continued)

DC Contactors (continued)

500 Amperes
A-792 Series, SPSTNO,Quad.Break ............ ... ... 6-109
600 Amperes
A-712 Series, SPDT NO, Double Break. . .. ..., 6-110 — 6-111
A-882 Series, 2PDT, Double Break . . .. ... ... 6-112
A-931 Series, SPST NC, Double Break. . ........... ... .. .. .. ... 6-113
A-981 Series, SPST NC, Double Break or 1IPST NO, 1IPSTNC........ 6-114 - 6-115
Cross Reference . ... ... 6-116 —6-118

Sensors and Protective Devices

AC Low Voltage Warning Relay

E-328-2 Series, DPDT .. .o 6-119
Battery Contactor
A-772 Series, SPST NO. . . ... e 6-120
Current Sensor, 25 AMP Single Phase 400 Hz
E-387 Series, SPDT . . ... 6-121
Cutout, Reverse Current 100 Amp
A-700 Series, SPST NO. . .. ... 6-122
Cutout, Reverse Current, 200 Amps
A-700 Series, SPST NO. . . . ... 6-123
Cutout, Reverse Current, 300 Amperes
A-700 Series, SPSTNO. . . .. ..o 6-124 — 6-125
Cutout, Reverse Current, 400 Amperes
A-701 Series, SPST NO, Double Break. .. ........................ 6-126 — 6-127
Cutout, Reverse Current, 600 Amperes
A-702 Series, SPST NO. . . ..o 6-128
Monitor, External Power, 3 Phase, 400 Hz
B-188 Series, SPST . . . ... 6-129
Relay, Automatic Dropout, 600 Amperes
A-711 Series, SPST NO, Double Break. . ......................... 6-130 — 6-131
Relay, Automatic Cutout, 200 Amperes
A-957 Series, SPSTNO, Double Break. . ......... ... ... ... 6-132
Relay, Automatic Cutout, 300 Amperes
A-957 Series, SPST NO, Double Break. . ........... ... .. .. ... .. .. ...... 6-133
Relay, Automatic Cutout, 350 Amperes
A-957 Series, SPSTNO, Double Break. . .......... ... .. ... 6-134

Relay, Current Indicator, 2 Amperes
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HARTMAN Power Switching Contactors

Table of Contents (Continued)

Q-50 Series, SPST NC. . ...ttt e 6-135
Relay, Current Indicator, 3.5 Amperes
Q-50 Series, SPDT . ...ttt 6-136
Relay, Current Indicator, 6.25 Amperes
Q-50 Series, SPST NC. . .. oo 6-137
Relay, Current Indicator, 10 Amperes
Q-50 Series, SPSTINO . ... i e 6-138
Relay, Current Indicator, 15 Amperes
Q-50 Series, SPST ..o 6-139
Relay, Current Indicator, 16 Amperes
Q-50 Series, SPST NC. . . ... i e 6-140
Relay, Current Indicator, 20 Amperes
Q-50 Series, SPSTNCorSPSTNO . . .. ...t 6-141 —6-142
Relay, AC Current Indicator, 5 Amperes
QR-50 Series, SPST NC . ... e 6-143
Relay, AC Current Indicator, 15 Amperes
QR-50 Series, SPST ... .. 6-144
Relay, Undervoltage AC 3 Phase, 10 Amperes
E-316C Series, DPDT .. .o 6-145
Relay, Undervoltage, Time Delay, 10 Amperes
E-311PB Series, 2PDT. . . ..ottt e e e 6-146
Relay, Voltage Sensing, 10 Amperes
E-329 Series, QPDT . . .ottt 6-147
Remote Power Controller, 100 Amperes
RA-3100 Series, BPST NO. . . ... ... e e i 6-148
Remote Power Controller, 110 Amperes
RA-3100 Series, BPST NO. . . . ..ot e 6-149
Remote Power Controller, 60 Amperes
RA-3100 Series, BPST NO. . . ... s e 6-150
Remote Power Controller, 70 Amperes
RA-3100 Series, BPST NO. . . ... ... e e e 6-151
Undervoltage Sensor, 10 Amperes
E-308TA Series, DPDT .. ... e 6-152
Cross Reference . ... ... 6-153 — 6-154
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HARTMAN Power Switching Contactors

Engineering Notes
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DH-14 and DHR-14 Series Contactors, Rated up to 25 Amps,
115/200 VAC, 400 Hz

Product Facts

m 3PDT

m Hermetically sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Duty Cycle —

VAC 400 Hz — AC Continuous (Type A,
See diagram below)

Vdc — Continuous or continuous with
suppression (See diagram B & C below)
Operating Voltage, Nom. —

VAC 400 Hz — 115 VAC

Vdc — 28 Vdc

General Characteristics
Temperature Range —

-55°Cto +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles

Performance Data

Electrical Characteristics
Contact Arrangement — 3PDT

Rated Operating Voltage —
115/200 VAC, 400 Hz

Resistive Rating — 25 Amps
Inductive Rating — 20 Amps

Coil Type

X1 O

A — AC Continuous

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

Motor Rating — 15 Amps Dielectric Strength —

All Circuits to Ground — 1,500 Vrms
Circuit to Circuit — 1,500 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Insulation Resistance, Initial —
100 megohm min.

Altitude — 80,000 ft.
Weight, Max. — .41 t0 .50 Ibs

Coil Characteristics

+X1 O
OBSERVE
POLARITY

BvXe

B — Continuous

/// HIGH PERFORMANCE RELAYS

Pickup Voltage @ 25°C, Max. —
VAC 400 Hz — 95 VAC

Vdc — 18 Vdc

Dropout Voltage @ 25°C, Max. —
VAC 400 Hz — 25 VAC
Vdc—1.5t07 Vde

Coil Resistance +20% @ 25°C —
VAC 400 Hz — N/A

Vdc — 290 Ohms

+X1 O
OBSERVE ’
POLARITY =

X2 O

C — Continuous with Suppression



HARTMAN Power Switching AC Contactors

DH-14 and DHR-14 Series Contactors, Rated up to 25 Amps,
115/200 VAC, 400 Hz (Continued)

RED DOT
.171 DIA. HOLE

4 MTG. HOLES

16—
>
Y

1.437

1.81 MAX
1.436

ATVHOLE f — 1,437 ———— [~ .16

4 MTG. HOLES 1.75 8-32 UNC-2A STUD
) . 9 STUDS
6-32 UNC-2A STUD
2 STUDS
T 0
LI (I (. If 1

( — ¥ [ | X ]
S JTT TTIT
o . (T TT T Tl
. : 3
§'\ d S .
R % las  dw Sw
o~ o
2 lod  om &
o~
b om O
X1 o—q—ﬂa@o X2
]
[L:ll mm]
Mounting Style A Mounting Style B
e 1, 25 ]
[e— 98
[, 72—
el 45 j-—
.19 —e=
2 RED DOT
B © —] I"og /_
{ 2 /1
’l i T @
«©
L2}
Fis
@
RS L
D $ D
1.34
/.16 :.437———‘
.171 DIA, ' 1.75 ? §
4 MTG. HOLES .
n
x -e ey
< N Qe
v || ot
o “Ol_zi;p-:..:O”
Pl | |
"3‘@ Y e
i il
For factory-direct application t i
assistance, phone 419-521-9500 or .
fax 419-526-2749. Mounting Style C
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HARTMAN Power Switching AC Contactors

DH-14 and DHR-14 Series Contactors, Rated up to 25 Amps,
115/200 VAC, 400 Hz (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

c2
o (O @ o= © 6 O—aAT ] & o2
. :

B10__

1
1
]
1
1
1
! » 5O r
| Al i | A2
] 1
A2 MO—=
1 1
_‘g‘:g " N O A QE. .
1
1
1
1
1
)

+X1

O PERMANENT
OBSERVE il MAGNET
POLARITY Q £

-X2

1] PERMANENT
1 1
(O A3 POLARITY _yp U MAGNET X1 opserve X 1| PERMANENT
v POLARITY ., 1)) MAGNET

Circuit Configuration 1 Circuit Configuration 2 Circuit Configuration 3 Circuit Configuration 4
HARTMAN Construction Mounting Coil Circuit TE Connectivity
Part Number Type Style Type Config. Part Number
DH-14B Hermetically Sealed (¢} B 4 1-1616522-4
DH-14B-3 Hermetically Sealed A C 1 1616037-1
DH-14CE Hermetically Sealed A C 2 1616017-1
DHR-14B Hermetically Sealed A A 3 1-1616037-2
DHR-14BA Hermetically Sealed B A 3 1-1616037-3

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Power Switching AC Contactors

DHR-18 Series, Rated up to 30 Amps, 115 VAC, 400 Hz

Product Facts
m 3PDT, Center off
m Hermetically sealed

Performance Data
Electrical Characteristics

EVACUATION
TUBE
(SEALED)

.171 DIA HOLES

i
l 4 MTG HOLES

Contact Arrangement — 3PDT,
Center Off

Rated Operating Voltage —
115 VAC, 400 Hz

Resistive Rating — 30 Amps ]
Inductive Rating — 20 Amps 2

O)

R
N

c
DN

@)
@
O

o)
%

A
e

\1@? P
B2/
D&
,4’@!

General Characteristics
Operating Temperature — 71°C
Weight, Max. — 14 oz.

Coil Characteristics

Duty Cycle — Continuous

(@

(&
’/’;’4
%)
-7/

10-32 UNF-2A

(12
_ /9 STUDS

Coil Rating — 115 VAC, 400 Hz . .
Pickup Voltage, Max. — 90 Vidc, Hot 1e1] ‘@
Dropout Voltage — 45 + 20 Vdc T
Current at 115 Vde & 25°C —
0.28 Amp max. o =
2 T I
Z ®
>I
| o>
L nZ
I o
Mounting Style A 5 X
o>
Circuit Configurations (Consult factory for other available circuit nZ
configurations) 8‘ o
?002 a o
c1 O_- | | -__O c3 E
I o
— = ~
B1 1o - (B3 (7))
RS == 2
MNO——m | | m_ (O p=—ty
X2 <| ! Y2 g
3 >
x1 O ; Qv Q
Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
For factory-direct application Part Number Type Style Type Config. Part Number
assistance, phone 419-521-9500 or DHR-18-1 Hermetically Sealed A Continuous 1 1616050-9
fax 419-526-2749.

PAGE 9
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HARTMAN Power Switching AC Contactors

Product Facts
m 3PDT and 3PST NO

m Gasket sealed or
Hermetically sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

D7, DH7, DHR7, DR7 Series, Rated up to 50 Amps,

115/200 VAC, 400 Hz

. if

Performance Data

Electrical Characteristics

Contact Arrangement — 3PDT and
3PSTNO

Rated Operating Voltage —
115/200 VAC, 400 Hz, 3 phase

Resistive Rating — 50 Amps
Inductive Rating — 50 Amps
Motor Rating — 30 Amps
Lamp Rating — 15 Amps

General Characteristics

Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,500 Vrms
Circuit to Circuit — 1,500 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Insulation Resistance, Initial —
100 megohm min.

Altitude —

D7, DR7 — 50,000 ft

DH7, DHR7 — 80,000 ft

Weight, Max. — .94 t0 1.20 Ibs

Coil Characteristics

Duty Cycle —

VAC 400 Hz — AC Continuous (Type A
& E, See diagram below)

Vdc — Continuous (Type B, See dia-
gram below)

Vdc — Continuous with suppression
(Type C & D, See diagram below)
Operating Voltage, Nom. —
VAC 400 Hz — 115 VAC

Vdc — 28 Vdc

Pickup Voltage @ 25°C, Max. —
VAC 400 Hz— 75 VAC

Vdc — 18 Vdc

Dropout Voltage @ 25°C, Max. —
VAC 400 Hz — 12 t0 38 VAC
Vdc—1to 7 Vdc

Coil Resistance +20% @ 25°C —
VAC 400 Hz — 505 Ohms

Vdc — 126 Ohms

Coil Current @ 25°C, Max. —
VAC 400 Hz — .065 Amp

Vdc — .28 Amp
Coil Type
|
X1 | +X1 O +X1 O +GO ;{ - X1 O
| OBSERVE OBSERVE gpseave ¥
T | POLARITY POLARITY O %
x2 O Sl X2 O X2 O x2 O

D — Continuous with E — AC Continuous

Suppression

C — Continuous with
Suppression

A — AC Continuous B — Continuous

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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TERMINAL SHIELD CUTOUT
.270 MAX. 7 PLACES.

D7, DH7, DHR7, DR7 Series, Rated up to 50 Amps,

115/200 VAC, 400 Hz (Continued)

@ VENT

",I

NN

\&Q%

171 DIA HOLE—
4 MTG HOLES

Iy

o 2, 44 AR

2.000

MAX

437 MAX LUG DIA
6-32 UNC-2A ~

~10-32 UNF-2A

2 STUDS ‘ N\ é“

“& 9 STUDS

|

IR

Mounting Style A

3.19 MAX,
2,750 - — =]
2.47
R
f [ i 'é' '¢' ﬁ:SI
g =™ D) & @=§T '
[ $,:_E 3
i — © — 7 <
2 L Cade (@ &k :_7—4‘,

\_ 218

| 10-32 UNF-2A — |

9 STUDS

FEhzd L
Lh =TT
i 1
| |
6-32 UNC-24 — A |

5 STUDS
s

3.17 MAX, ———-

Mounting Style C

For factory-direct application
assistance, phone 419-521-9500 or

fax 419-526-2749.

j—mDIL -

4 MIG. HOLES

==y

fe—————3.29 MAX
2.843

2.000

7 WAX. SQ.
2.44
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4 MTG. HOLES
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10-32 UNF-2A STUDS

e 83omtm-1.625——o~ [
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T / 2 STU0S /6 stus
oo |
3 |
2O \:
N im i
Mounting Style B
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3.28 MAX—=] MAX .,
-1, 35—

TN
ENE °@@P

@3

@::. a

S

),

@ /+O10

fes———2.50 MAX

N————— .218-.005 DIA. HOLE
4 MTG HOLES

Mounting Style D
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HARTMAN Power Switching AC Contactors

D7, DH7, DHR7, DR7 Series, Rated up to 50 Amps,
115/200 VAC, 400 Hz (Continued)

|
15/64 RAD. WRENCH CLEARANCE
REMOVE PAINT BOTH SIDES
OF EITHER SET OF MTG. _\
HOLES. 1 ;
I
8 ra|
8 ==
- @ T == A (- 235RAD. WRENCH CLEARANCE 218 woLE, . ;o;%vgur—za
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i E 0—-]— 437 MAX LUG DIA,
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~
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D Mounting Style F
| I

Mounting Style E
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~3
5‘325%’”852" STUD loésgrggg-n STUDS R
u | \ \ | i | fiap i
‘o"i"""" SRl 1,;@; o ¥ - v
o9 U";@ @ o [N 1
ey i | i e
3 123 F
% 5 ¥ )
3 ]
° ‘ i
P Ne B : 3
e ° S
: O
— L b 7
! T |i| {_.{ L 3 |: ;‘L.; 1 L‘}'?
8 PO
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For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS

‘connectivity




HARTMAN Power Switching AC Contactors

D7, DH7, DHR7, DR7 Series, Rated up to 50 Amps,
115/200 VAC, 400 Hz (Continued)
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EVAC TUBE, %
e R.zso MAX. FIIGH 1,827
BaiTng ' N m— 25 S
Ry |.91———~|
S

i N4 G @ )
T ;\‘é}* g ‘%\ EVAC. TUBE

w
~N .250 MAX. HIGH

=, 50~
[ P————

=%,

7o)
o ¥ \
©
Y A

i o 1
6-32 UNC-2A rk % @ ‘&
2 STUDS

Mounting Style K - C

Mounting Style L

L 6-32 UNC-2A
2 STUDS

1
1.81

2.000

>
[

10-32 UNF-2A
6 STUDS

$103}2e3U0D DV
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®
©
@

Xt

f
&

171 DIA HOLE
4 MTG HOLES

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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D7, DH7, DHR7, DR7 Series, Rated up to 50 Amps,

115/200 VAC, 400 Hz (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

" l\r:‘_ "_8 C2
ct O——= Cc3
TS
Bl O——= l B3

Al O——= | A3

+)§)‘IBSER " | PERMANENT
V|

POLARITY MAGHET
-x2

Circuit Configuration 1

"o .\:'\* 012
| c2
C1 O ! ! C3
| B2
B10——m ! ! B3
| A2
AIO—- !

1

i PERMANENT
oas:n H
POLAR 1Y

Circuit Configuration 5

Circuit Configuration 9

O_____F&—T:_g

Elle; > 05=
a - =. ; - Q3

[
+6 3
OBSERVE P
PoLARITY L
-n 1

JO——ite

Circuit Configuration 13

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

mO——A I |

mo’—l | ::\——( ) B2

AZ

Al

w1 O
gsenve Y
A
-x2 O~

Circuit Configuration 2

1 O—* | ?
— 0O
cnO— | |
|
~—r~«>—r——o' 82
Bt O—* | |
ot—on
A O— | l
X1 O— .
sy j ]
-x2 O——
Circuit Configuration 6
1M O—v

13 0 12

RETURN ! +X1
POLARIZED
OBSERVE
POLAR ITY

Circuit Configuration 10

L. “‘OCZ
a(O—ma : : c3
! B2
st (O—a : : 83
! A2

v
MO A3

Circuit Configuration 14

/// HIGH PERFORMANCE RELAYS

1 O—v
130____—1——}——4—012
A2
MO—I"_ET?—gm
83 | |‘—Oe1

RETURN E +X1
POLARIZED
OBSERVE
POLARITY
-X2

Circuit Configuration 3

PERMANENT
BT
RETURN X2

Circuit Configuration 7

”. ————0
uo_rr_#_‘és(
ﬁc

i
i
e B]
O
) 2
POLAR1ZED
OBSERVE
POLARITY
x

O-x
Circuit Configuration 11

aQ——a | i c3

! B2

a:O———-———. ¢ | 83
' |

A2

R A3

N

Circuit Configuration 15

)

nO—=
O—=

asO—=

cO—w
EQO— &

RETURN E:'

)

+A
POLAR|ZED
OBSERVE POLARITY

Circuit Configuration 4

PERMANENT g: I X
RESURN _-Loxz

EXTERNAL
JUMPERS

OBSERVE
POLARITY

Circuit Configuration 12

:‘:‘(;82
81()—'—A| | B3
A2

|
a O—=n

]

X
M

X2

Circuit Configuration 16



HARTMAN Power Switching AC Contactors

D7, DH7, DHR7, DR7 Series, Rated up to 50 Amps,
115/200 VAC, 400 Hz (Continued)

HARTMAN Construction Mounting Coil Circuit TE

\h‘ro 2 Part Number Type Style Type Config. Part Number
c1 O A ! D-7BS Gasket/Vented A C 1 1616036-1
| ; O D-7M Gasket/Vented B C 2 1616016-2
W D-7GR-2 Gasket/Vented (¢} B 3 1616036-3
B1 O I D-7GRZ Gasket/Vented D C 4 1616036-5
\M[;-\—‘O A2 DH-7BB Hermetically Sealed A B 5 1616037-7
At O—* } | DH-7N Hermetically Sealed B B 6 1616017-9
1 O DH-72G-1 Hermetically Sealed (¢} C 7 1-1616017-1
x DHR-7ZG Hermetically Sealed C A 8 1-1616017-2
DR-7VC Hermetically Sealed B A 9 1616018-1
X2 O D-7GR Gasket/Vented E B 10 1616036-2
o i i D-7GR-3 Gasket/Vented F B 11 1616036-4
Cireuit Configuration 17 D-7MA Gasket/Vented G B 12 1616016-3
D-7MM Gasket/Vented H C 18 1616016-4
DH-7GR Hermetically Sealed E C 11 1616037-9
DH-7ZAB Hermetically Sealed H D 13 1-1616037-1
DHR-7B Hermetically Sealed | E 14 1-1616037-6
DHR-7BE Hermetically Sealed J A 15 1-1616037-7
[ O————kr\o_ DHR-7K Hermetically Sealed K E 16 1616522-2
£O A | —O0o DHR-7M Hermetically Sealed L E 17 1616518-2

c3 O—q_cc-—o c2

83 O—-LL&—O B2

43 Oy, 'I :.-——-OAZ

3

i
+A
ESE, ] B

Circuit Configuration 18

$103}2e3U0D DV

Buiysms 1oamod NVIWLIVH

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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Product Facts
m 3PDT, Center off

m Gasket sealed or
Hermetically sealed

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics

Contact Arrangement — 3PDT,
Center Off

Rated Operating Voltage —
115/200 VAC, 400 Hz

Resistive Rating — 50 Amps
Inductive Rating — 50 Amps
Motor Rating — 30 Amps
Lamp Rating — 15 Amps
Rupture Rating — 400 Amps

D18, DH18 and DHR18 Series, Rated up to 50 Amps,

115/200 VAC, 400 Hz

General Characteristics

Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,500 Vrms
Circuit to Circuit — 1,500 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Insulation Resistance, Initial —
100 megohm min.

Altitude —

D-18 —50,000 ft.

DH-18, DHR-18 — 80,000 ft.
Weight, Max. — .94 to 1.50 Ibs

Coil Type
+;X2 0
e r— oot | OBSERVE
POLARITY POLARITY POLARITY
=-XY X1 O

A — DC Continuous

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

Sinusoidal Vibration —
10G @ 70to0 2,000 Hz

Shock, Max. —25G

Operate Time @ Nom. Voltage,

Max. — 35 msec

Release Time @ Nom. Voltage,

Max. — 15 msec

Bounce Time @ Nom. Voltage,
Max. — 5 msec

O +Y2
OBSERVE OBSERV
POLARITY POLARI
O -v1 -X1

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

Coil Characteristics

Duty Cycle —

AC Continuous (Type E, See diagram
below)

DC Continuous (Type A-D, See diagram
below)

Operating Voltage, Nom. — 28 Vdc
Pickup Voltage @ 25°C, Max. —
Coil Type A—18 Vdc

Coil Type B—15Vdc

Dropout Voltage @ 25°C, Max. —
Coil Type A—1.5t0 7 Vde

Coil Type B—2.51t0 6.5 Vdc

Coil Resistance +20% @ 25°C —
175 0hms

Coil Current @ 25°C, Max. —

175 Amp

O +Y2
OBSERVE
POLARITY
O

B — DC Continuous

-B -Y

D — DC Continuous -
Economical w/Suppression

/// HIGH PERFORMANCE RELAYS

C - DC Continuous with Suppression

. Z@ @ )
X1 Y1
LJ
MECHAN!CAL
INTERLOCK

E — AC Continuous



D18, DH18 and DHR18 Series Contactors, Rated up to 50 Amps,
115/200 VAC, 400 Hz (Continued)

375 DIA LUG SEAT, 9 PLCS
<437 DIA MAX LUG, 9 PLCS

VENT LOCATION OPTIONAL

3.28 MAX. |

- ss——}——nszs——l

}—74—% ] ~e>—\T
:

‘@F@
: .0 |®

203 R-4 PLACES'
WRENCH CLEARANCE

e ] ~d>/

218530 oia.

10-32 UNF-2A
9 STUDS

4 MIG, HOLES
BASE MAIN MATERJAL \S G9 GLASS
/MELAMINE PER ASTM-D-709.
MAJOR KEYWAY
I ORIENTED TOP

1.94
=] [ .09
2.50 MAX
o©

Mounting Style A Mounting Style B
2,44 MAX, —————] 218 D14 HoLE
2.000 L MTG HOLES 281 WX
171 DIA HOLE \ [ 1125—=
=7 5 4 MTG. HOLES
FOLOE N @ R e Z~0l &N
B1 N
4 1l A X c1 [+
O Uy + 5
< | O 8 B ©
o X
> 2 2 3 ; o 17 A 22720 2c 7
I'd
2 3 (}) : w N : ¥ £ )
3 o~ ] : o~
N Alff 3 B1
1| oo NN

+

A3

L 13
r X1 X2 . N .
I VENT \_@]

REMOVE PAINT BOTH —
- = - - 6-32 UNC-2A STUD 10-32 UNF-2A STUD
SIDES OF EITHER OF  6-32 UNC 2A/ 10-32 UNF-2A \s STUDS 9 STUDS

2 OPPOSITE MTG HOLES 4 STUDS 4 STUDS

% 1 | [SEE]
TLEAET

Huim]
Tt

By .

D 3 : ]
3 o
~ =S
[ [T )
o
et —

I
| | ¥ Rewove paint sotH stoes o/
1 P — EITHER SET OF MTG HOLES

Mounting Style C Mounting Style D

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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D18, DH18 and DHR18 Series Contactors, Rated up to 50 Amps,
115/200 VAC, 400 Hz (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

C2 B2 A2
S enmm—"
_I_g__ocz -_r.rocz ¢0o—= | | =—O0c

S
c10——4A | | A 0O FS{ 0 W N | | A___cs '_:_g:—OBZ C1 Ot ! ;_:__003

Bi

s o~ _lg——os  wo—I 1 | =—ow !
AMO——A | | A Oun AO——A [ [ A O3 *2 O mmi):dz +Aﬁcﬁix
f

LU
*20 Il O .o | O +¥2 %%v% g g POLARITY B -y
OBSERVE OBSERVE r v
POLARITY | I POLARITY POLARI T A ! ; A SOTARITY -x10 O -v1 CO—=l . "
i1 A ||l & £ O—a D P
X1O O -1 X0 O -1 ; ! t R
MECHAN| CAL Ho_..:‘L""°G SO'*J"‘—._—.S' 1
INTERLOCK ) ! ! U
LO—a oK VoS
Circuit Configuration 1 Circuit Configuration 2 Circuit Configuration 3 Circuit Configuration 4

2 O—= -—oOm
MO ||
xz@ éﬁ:
X1
LJd OBSERVE
POLARITY
MECHAN1CAL
INTERLOCK =
MECHANICAL “ INTERLOCK
OBSERVE POLARITY
Circuit Configuration 5 Circuit Configuration 6 Circuit Configuration 7
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
D-18 Gasket/Vented A A 1 1616048-1
D-180A Gasket/Vented D C 6 1616048-2
D-18AA Gasket/Vented A B 2 1616048-3
D-18F Gasket/Vented A B 3 1616048-4
D-182ZC Gasket/Vented B D 4 1-1616957-3
DH-18 Hermetically Sealed A A 1 1616050-1
DH-18Y Hermetically Sealed A A 7 1616524-3
DR-18E-5 Gasket/Vented C E 5 1616099-1

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS



HARTMAN Power Switching AC Contactors

Product Facts

m 3PST NO, Double break

m Hermetically sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Coil Type

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

BH-316 Series, Rated up to 50 Amps, 115/200 VAC, 400 Hz or 28 Vdc

Performance Data

Electrical Characteristics

Contact Arrangement — 3PST NO,
Double Break

Rated Operating Voltage —
28 Vidc or 115/200 VAC, 400 Hz,
3 phase

Resistive Rating — 50 Amps
Inductive Rating —

115/200 VAC, 400 Hz, 3 phase —
50 Amps

At 28 Vdc — 25 Amps

Motor Rating — 50 Amps

A — Continuous

General Characteristics
Temperature Range —

-55°C to +125°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

100,000 cycles

Operating Cycles (Life)
Mechanical, Min. — 200,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,500 Vrms
Circuit to Circuit — 1,500 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Insulation Resistance, Initial —
100 megohm min.

Weight, Max. — 1.20 Ibs

Impact Shock —5G

Close Time @ 28 Vdc and 25°C,
Max. — 25 msec

Release Time @ 28 Vdc and 25°C,

Max. — 10 msec

+X1

Coil Characteristics
Duty Cycle — Continuous

Operating Voltage, Nom. —
28 Vdc

Pickup Voltage, Max. —
18 Vdc

Dropout Voltage — 1.5to 7 Vdc

Coil Current, Holding, Max. —
0.5 Amp

B — Continuous w/Suppression

=TE

‘connectivity

PAGE 19
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BH-316 Series, Rated up to 50 Amps, 115/200 VAC, 400 Hz or 28 Vdc (Continued)

.218 DIA. HOLE .218 DIA, HOLE
. HUES . 4 UTG, HOLES
. WAX. 3,730 WY, ——————————
3.305 T 3.305 MAX, ————
3.250 = 3.250 —
750 4 750 = 730 1= 750 -
. 140 ] A0 J
3 1 2 ,
Jl ] . o+ £e
AEAY B Ly A \\G' I 1%, " |7 o
] V0@ HV Gl —T
3 sv;\l 13 @11 - 8 | m‘u
gu..N Sgo " @ = je @
902 @ _l'"%fﬂ_ 3|7 S 2 &
14 F LI
gl| 1 ;9 ST THLD ,,
n A @ @ /- | gl @ s 4N -] 632 unc-24
N 2 ' PN N ? 6 STuos
T \ ‘
=4 = ~ .843 1,156 —f
883 |-— 1. 156.2 57 WIN. R, .297 MIN. R,
10-32 M-HSTW 10-32 UNF-2A STUD
\5 STUDS
J é é s
3| a| ( 1
- -
o 9 o |
3 g C |
~ ~ el T T
) I )
I |
Mounting Style A Mounting Style B
—.218 DIA. HOLE
4 MTG. HOLES
3. 7304
3.305 ——
3.250:218
\ b_750.1. 750
=, 140
3 - e e
17 ® © ot
I8/ @ gn\ [
3 o wlg
S -
| 3 - +-6 —t
3 e g
S X
1o @ @8
@ ) 2 B2 A2 _M
bo— 1,156 —
.297 MIN. R,
10-32 UNF-2A STUD
8 STUDS {%-32 UNC-2A

z_mmx.

-— 2,532
L 2,062":063

For factory-direct application
assistance, phone 419-521-9500 or i
fax 419-526-2749. Mounting Style C

/// HIGH PERFORMANCE RELAYS



HARTMAN Power Switching AC Contactors

BH-316 Series, Rated up to 50 Amps, 115/200 VAC, 400 Hz or 28 Vdc (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

130—+& 7 &40u X O— X1
X1t O—
X2 O— -X2
1
X2 O—f MO—y | v—O A A1o—v!v——-—OAz
I - B —
A‘O—va—ou Bl O—v v—=O0 B B1()————-v}v—032
- N R —
MO—y | v—O0® «O—y | y—00 00—y | y¥—O
tO—vw | v i y—O @
Circuit Configuration 1 Circuit Configuration 2 Circuit Configuration 3
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
BH-316 Hermetically Sealed A Continuous 2 1616008-4
BH-316A Hermetically Sealed A Continuous 1 1616008-5
BH-316D Hermetically Sealed A Continuous 1 1616008-6
BH-316C Hermetically Sealed B Continuous 3 1-1616520-0
®
>I
(oh g
n~
o
5
o>
nZ
-+
o3V
= 0
"=
(]
=
:
=
0
=
=
«Q
For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
PAGE 21
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HARTMAN Power Switching AC Contactors

B-138 Series, Rated up to 60 Amps, 115/200 VAC, 400 Hz

Product Facts
m TPST NO and TPDT NC

m Gasket sealed or
Hermetically sealed

m 115/200 VAC, 400 Hz,
3 phase

m Auxiliary contacts available

m Meets the requirements of
MIL-PRF-6106

Performance Data General Characteristics Coil Characteristics
Electrical Characteristics TeTperaturf Range — Duty Cycle — Continuous or
Contact Arranaement — -55°Cto +71°C continuous with suppression
omact Arrangeme Operating Cycles (Life) at Rated Operating Voltage, Nom. — 28 Vdc
TPSTNO and TPDT NC Resistive Load, Min. — Pickup Vol Max. @ 85°C
Rated Operating Voltage — 50,000 cycles ’ : 1EI36V(;ICp oltage, Max. —
115/200 VAC, 400 Hz, 3 phase Op’erating Cycles (Life) 0 ot "
iti ropout Voltage, Max. —

Current, Resistive — 60 Amps Mechanical, Min. — 100000 cycles 15 1o 7Vds
Gurrent, Inductive — 60 Amps Dielectric Strength — Coil Current @ 29 Vidc Max. @
Current, Motor — 60 Amps All Gircuits to Ground — 1,500 Vrms 25°C — 0.5 Amps
Current, Rupture — 600 Amps Circuit to Circuit — 1,500 Vrms o

Coil to Ground and Aux. Contacts — Inrush — 5 Amps

1,000 Vrms

Altitude Max. — 50,000 ft.
Weight, Nominal — 1.50 to 2.0 Ibs

Coil Type
B ' OBSERVE
| POLARITY
' Q ::
o o 54
-X2 +X1 ~-X2 +X1
A — Continuous B — Continuous with Suppression = C — Continuous with Suppression

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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B-138 Series, Rated up to 60 Amps, 115/200 VAC, 400 Hz (Continued)

{735 313 = ’] * MS3470L-16-26P
56 sfm— 75——"—.75
R © o)
8 NI
_}_ GBR (12 9}11 7\
5 N P01 AP, 816 n ‘ﬁﬂ* +010
a K 28 VDC i 196 " 500 DIA
@ X2  OBSERVE T2 ~ '
4 HOLES
é—\:y POLARITY m +§
‘P— P75y NI
LA/ R|2
0 B2 B3 "
|7 @A
_"__ﬁ:\ A3 TIRL N
\\/ L3 7 L2 L1 &\:ﬂ
Moo Oy
VENT \J
(LOCATION e g4 —mla— 75—=] 1967330 DIAZ
OPT.) 4 MTG. HOLES
)
Y 17
N & ‘& & o 10-32 NF-2A STUD
L= 8 6 STUDS
© Q 1 . .
O G4 g ;
n
: - .
O ||
Mounting Style A Mounting Style B

Circuit Configurations (Consult factory for other available circuit configurations)

T1 T2 T3 A2

BZO—l—o—t—‘.—o A1
c2 O—'ol— B!
! I ~—Oc1

B I OBSERVE
| POLARITY
x B A N8B R B o
=X2 +X1 A1 A3 A2 +A B2 -x2 +Xt Al A3 B3 A2 B1
Circuit Configuration 1 Circuit Configuration 2 Circuit Configuration 3 Circuit Configuration 4
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
B-138S Gasket/Vented B B 2 1616002-5
B-138XEH Gasket/Vented A Cc 4 1616028-3
B-138BH Gasket/Vented A A 1 1616028-1
B-138XAH Gasket/Vented A A 3 1616028-2

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching AC Contactors

B-140 Series, Rated up to 60 Amps, 115/200 VAC, 400 Hz

Product Facts
m 3PDT NO, Center off

m Gasket sealed or
Hermetically sealed

m 115/200 VAC, 400 Hz,
3 phase

m Auxiliary contacts available

m Meets the requirements of
MIL-PRF-6106

Performance Data General Characteristics Coil Characteristics
: ok Temperature Range — Duty Cycle — Continuous
Elifmtc:rlrc:ar:cﬁ"_sms -55°C t0 +120°C (Type A or B, See diagram below)
gmact frrangeme Operating Cycles (Life) at Rated Operating Voltage, Nom. — 28 Vdc
3PDTNO, Center Of Resistive Load, Min. — Pickun Vol Max. @ 85°C
Rated Operating Voltage — 50000 cycles 1écvélcp oltage, Max. —
115/200 VAC, 400 Hz, 3 phase Op'era“ng Cycles (Life) Droncat Voltade. I
isti ropout Voltage, Max. —

Current, Resistive — 60 Amps Mechanical, Min. — 100000 cycles 1510 7\ge
Gurrent, Inductive — 60 Amps Dielectric Strength — Coil Current @ 29 Vidc Max. @
Current, Motor — 60 Amps All Gircuits to Ground — 1,500 Vrms 25°C — 0.35 Amps
Current, Rupture — 600 Amps Circuit to Circuit — 1,500 Vrms o

Coil to Ground and Aux. Contacts — Inrush — 5 Amps

1,000 Vrms

Insulation Resistance, Initial —
100 megohm min.

Altitude Max. — 50,000 ft.
Weight, Nominal — 1.50 to 2.31 Ibs

Sinusoidal Vibration —
10G @ 70t0 2,000 Hz

Shock, Max. — 15 G

Coil Type

x1) (X2 Y1) (¥2

A — Continuous B — Continuous C — Continuous w/Suppression

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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L 8-32 UNC-2A STUD, 7 STUDS
3

B-140 Series, Rated up to 60 Amps, 115/200 VAC, 400 Hz (Continued)

AN

B
2.625

= -l 25
o .35 153 o 53 o 521

5

@ &

2,06 —

=

el o]
25 MAX ————————=

25
3

—

Mounting Style A

For factory-direct application
assistance, phone 419-521-9500 or

fax 419-526-2749.

A3

Al O—a
Bl O—a
c1oO—a |

%‘

[ .

196 2008
™" DIA. HOLE
| 4 MTG.HOLES

B3

196

1| a—OB2
e o]

c3
i
—OA2

e —4

—OE3
r—OE2

X2

il

Circuit Configuration 1

T 10-32 NF-2A
STUD
9 REQ’D
>
3
"
<«

P

DIA. 4 HOLES

+.010
-.005

T

3.12 MAX.-—-—!

)
-
L
—

1

A=A

® |

Mounting Style B

T T2 TS?

L11O—a | ~—ou
20— 1 1T a—ou
—_—r
L130— | , 4—Ou3
no——= [ ~——ou

Y1 Y2 12 x1 X2

Circuit Configuration 2

Circuit Configurations (Consult factory for other available circuit configurations)

VENT (LOCATION OPT.)J

A2 820—| [
A O—2 T a0
B3O—a | —ia—0Bi
(3o—ai =~ a—Q(1
(= =S
. . 30
HO——O//' '\\O—OT
fo—ot —_of
DO A A0\
(s
(+)A (+)C

MECHANICAL  INTERLOCK

Circuit Configuration 3

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
B-140AP-1 Gasket/Vented B Continuous 3 1616043-7
B-140BH Gasket/Vented A Continuous 1 1616043-9
B-140V Gasket/Vented A Continuous 2 1-1616043-0
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Product Facts

m 3PDT

m Hermetically sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

DH-7 Series, Rated up to 60 Amps, 115/200 VAC, 400 Hz

Performance Data

Electrical Characteristics
Contact Arrangement — 3PDT

Rated Operating Voltage —
115/200 VAC, 400 Hz, 3 phase

Resistive Rating — 60 Amps

General Characteristics

Temperature Range —
-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,500 Vrms
Circuit to Circuit — 1,500 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Altitude — 80,000 ft

Weight, Max. — .91 Ibs

Coil Characteristics

Duty Cycle — Continuous

Operating Voltage, Nom. — 28 Vdc
Pickup Voltage @ 25°C, Max. —
18 Vdc

Dropout Voltage @ 25°C, Max. —
1.5t0 7 Vde

Coil Resistance +20% @ 25°C —
126 Ohms

171 DIA. HOLE le— 2.50
4 MTG. HOLES. o 2.0
|$2.ooo—c-f

% o TERMINAL SHIELD CUTOUT
=1 ’ N 270 MAX. 7 PLACES.
<| % @?’\
=17 g N %

o Y8l EVACUAT ION TUBE

R o~

o~ };—- - 3

) 10~ ASS

6-32 CLASS NF-2a STUD
NC-2A STUD 9 STUDS
4 STUDS

%i

Circuit Configurations

2.45

[ 1,93 —&~

Mounting Style A

(Consult factory for other available circuit config-

Coil Current @ 25°C, Max. — urations)
.28 Amp
130 0 012
] c2
ClO—— | 3
i =082
810 T 083
i O A2
MO—:—ﬁ:&I:‘_OAs
+X1 PERMANENT
OBSERVE U MAGNET
POLARITY
-xzzﬁ, ¥
Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
DH-7BC Hermetically Sealed A Continuous 1 1616037-8

/// HIGH PERFORMANCE RELAYS



Product Facts
m 3PDT NO

m Gasket sealed or
Hermetically sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Coil Type

D25, DH25 and DHR25 Series, Rated up to 100 Amps,

115/200 VAC, 400 Hz

Performance Data

Electrical Characteristics
Contact Arrangement — 3PDT NO

Rated Operating Voltage —
115/200 VAC, 400 Hz, 3 phase

Resistive Rating — 100 Amps
Inductive Rating — 100 Amps

General Characteristics

Temperature Range —

-55°C to +85°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,500 Vrms
Circuit to Circuit — 1,500 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Insulation Resistance, Initial —
100 megohm min.

Altitude —

D-25—50,000 ft.

DH-25, DHR-25 — 80,000 ft.
Weight, Max. — 2.20 t0 2.75 Ibs

Sinusoidal Vibration —
10G @ 70t0 2,000 Hz

Shock, Max. —25G

Operate Time @ Nom. Voltage,
Max. — 35 msec

Release Time @ Nom. Voltage,
Max. — 35 msec

Bounce Time @ Nom. Voltage,
Max. — 5 msec

Coil Characteristics

Duty Cycle —

VAC 400 Hz — AC (Type A, See dia-
gram below)

Vdc — Continuous (Type B, See dia-
gram below)

Vdc — Continuous with suppression
(Type C, See diagram below)
Operating Voltage, Nom. —
VAC 400 Hz — 115 VAC

Vdc — 28 Vdc

Pickup Voltage @ 25°C, Max. —
VAC 400 Hz — 103.5 VAC

Vdc — 18 Vdc

Dropout Voltage @ 25°C, Max. —
VAC 400 Hz — 5 to 45 VAC
Vdc—1.5t0 7 Vde

Coil Resistance +20% @ 25°C —
VAC 400 Hz — N/A

Vdc — 175 Ohms

X1 O +X1 O +X1 O
OBSERVE OBSERVE
POLARITY POLARITY
x2 O X2 0 X2 O
|
A—AC B — Continuous C — Continuous with Suppression

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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D25, DH25 and DHR25 Series, Rated up to 100 Amps,

115/200 VAC, 400 Hz (Continued)

+.010
NIB T0 ORIENATE 218 ¥ 005 HOLE
COVER PLATE 218" Gp3HoLe 4.25 MAX. EVACUATION TUBE (SEALED) \ & MTO. HOLES
3.65 WAX. DR~ /' 4 MIG. HOLES _g 3.36+. 06— 4.69
a7 24250 5 ' [ ——3.937 na|
=728 L i [—2.58 +.06—= = : \"\
ZOUNIE © o) ®
N *“’* T Al ‘@’
& e ‘/\‘ N\’ \ C1
".+ =R 2 S @'
B2 z o~ @ 2
¥ ¥ ¥ S ~ AN \
B1 ~ (1 [\ (1 1\
N7 _J o @@ €
3 "
VENT '@' Q O N AN
> ] = i 1/4-28 UNF-2A Py (D)
.25 NG bs 38+.06 N AN
| 56 632 INC-24 1 Y,
—= 1,00 N
1,44
e 1/4-28 UNF-2A 9 STUDS
2.63 -
CONNECTOR P/N
; PT1H-16-23P
Mounting Style A \(REF ONLY)
x
3
C g
- “
©o
"
1 1
e 1.2
i

For factory-direct application

assistance, phone 419-521-9500 or

fax 419-526-2749.

&
@\ 5@%/
; § j \ 4
aamonaes

Mounting Style C

/// HIGH PERFORMANCE RELAYS
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HARTMAN Power Switching AC Contactors

D25, DH25 and DHR25 Series, Rated up to 100 Amps,
115/200 VAC, 400 Hz (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

C3

PERMANENT
MAGNET

Circuit Configuration 1 Circuit Configuration 2 Circuit Configuration 3 Circuit Configuration 4

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
D-25BD Gasket/Vented A B 1 1616034-3
DH-25B Hermetically Sealed (¢} B 4 1616037-2
DH-25BA Hermetically Sealed B B 2 1616037-3
DHR-25BG Hermetically Sealed A A 3 1-1616037-5

$103}2e3U0D DV

Bulyoims 1omod NVIWLIVH

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching AC Contactors

Product Facts
m 3PSTNO

m Gasket sealed or
Hermetically sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

D25 and DH25 Series, Rated up to 120 Amps,

115/200 VAC, 400 Hz

Performance Data
Electrical Characteristics

Contact Arrangement — 3PST NO

Rated Operating Voltage —
115/200 VAC, 400 Hz, 3 phase

Resistive Rating — 120 Amps
Inductive Rating — 120 Amps
Motor Rating — 100 Amps

Rupture Rating — 1,000 Amps

Coil Type

+X1 O
OBSERVE
POLARITY

X2 O

A — Continuous

General Characteristics

Temperature Range —

-55°C to +85°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,500 Vrms
Circuit to Circuit — 1,500 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Altitude —

D-25— 50,000 ft.

DH-25— 80,000 ft.

Weight, Max. — 2.10 Ibs

Coil Characteristics

Duty Cycle —

Vdc — Continuous (Type A,

See diagram below)

Vdc — Continuous with suppression
(Type B, See diagram below)
Operating Voltage, Nom. —

28 Vdc

Pickup Voltage @ 25°C, Max. —
18 Vdc

Dropout Voltage @ 25°C, Max. —
15t07Vde

Coil Resistance +20% @ 25°C —
113 Ohms

B — Continuous with Suppression

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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D25 and DH25 Series, Rated up to 120 Amps,
115/200 VAC, 400 Hz (Continued)

I 3.43 MAX
= 2.750 1 =
rl G af
L e~ A ) =1
& ) &8
. ]
> o
= ne &
3 ol + =N 7]
g o So ¢
- i w'z 189 wr z
S i 200 “« 5T
4 <7 ax " 17 N
¢ X\l ? o N -3
N e [ o
. g m lN
[ ° FASY) >
+.010 Z
.196 -1005 DIA HOLE .44 DIA WRENCH
4 MTG HOLES CLEARANCE
l;—JSZTUlé};CﬂA STUD g .
1/4-28 UNF-2A STUD " I
6 STUDS ! &
/ 5 ;
T, T ¢ °
P I
’,! [ 1 * ‘
]y ] . ¢ .
3 o 1 ?
o~ &N
[N .
n 2 8 *
o~ o~ ; o
H
I3
[=}
g | l >
!
1 t
f l f f
Mounting Style A Mounting Style B
Circuit Configurations (Consult factory for other available circuit configurations)
E3
830~y '*—*»———O, E2
H B2 | 02
AT
A0~y : A2 D1 O——A :
Mo+ " — O«
O ct O—=A H F—
Bo—=4 " 12 —i O &2
L2O—a: BoO—=* | i
o — O
To—
LHO—&a; | M |
+X1 X1 O
PoLIRI T E] oa;zm XY El
X2 POLARITY &
-x2 O
Circuit Configuration 1 Circuit Configuration 2
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
D-25CF Gasket/Vented A A 1 1616015-1
DH-25CU Hermetically Sealed B B 2 1616017-4

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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D-31 Series, Rated up to 100 Amps, 115/200 VAC, 400 Hz

Product Facts

m 3PDT, Center off

m Hermetically sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics

Contact Arrangement —
3PDT, Center Off

Rated Operating Voltage —
115/200 VAC, 400 Hz, 3 phase

Resistive Rating — 100 Amps

General Characteristics

Temperature Range —
-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles

Dielectric Strength —

All Circuits to Ground — 1,500 Vrms
Circuit to Circuit — 1,500 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Altitude — 50,000 ft
Weight, Max. — 2.31 Ibs

Coil Characteristics

Duty Cycle — Continuous

Operating Voltage, Nom. — 28 Vdc
Pickup Voltage @ 71°C, Max. —

VENT_ = 1.44 —= ~
2182010 L€ r 1.50 —={= 60 -.os?
4urc HOLES
Sl
< $ e ~NIB TO
/) ® ¢ POLARIZE
ol s COVER
N s S  PLATE
s2s (Bl a3
. . " D ~ 0
~ - o |13
o
Fa @/
o - z 3
8 — &) b
IR RERN P
Q \-6-32 UNC-2A
4 | 2.69 .09 STUD
2.875%.010 le-.27 4 STUDS

1/4-25 UNF - 2A STUD
N\ asws

L
] 'i_i

18 Vdc Mounting Style A
Dropout Voltage, Max. —
15107 Vde Circuit Configurations (Consult factory for other available circuit
Coil Resistance +20% @ 25°C — configurations)
160 Ohms
c2 B2 A2
o
T
cio—4 | A&-Ocs
——
B10— | | 4—Oss
Ao | 4—Ons
OBSERVE OBSERVE
POLARITY POLARI
-X2 T ; -Y2
Circuit Configuration 1
. - HARTMAN Construction Mounting Coil Circuit TE
For factory-direct application Part Number Type Style Type Config. Part Number
assistance, phone 419-521-9500 or D-31C Gasket/Vented A Continuous 1 1616049-1

fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS



HARTMAN Power Switching AC Contactors

D-31, DH-31, and DHL-31 Series, Rated up to 120 Amps,

115/200 VAC, 400 Hz

Product Facts
m 3PDT, Center off

m Gasket sealed or
Hermetically sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics

Contact Arrangement —
3PDT, Center Off

Rated Operating Voltage —
115/200 VAC, 400 Hz, 3 phase

Resistive Rating — 120 Amps
Inductive Rating — 120 Amps
Motor Rating — 80 Amps

Rupture Rating — 1,000 Amps

Coil Type
+A O O +X
OBSERVE OBSERVE OBSERV
POLARITY POLARITY POLARITY
B O O -Y

A — Continuous

B — Continuous with Suppression

General Characteristics

Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,500 Vrms
Circuit to Circuit — 1,500 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Altitude —

D-31—50,000 ft

DH-31, DHL-31 — 70,000 ft
Weight — 2.60 Ibs

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

D — Latching

OBSERVE OBSERV
POLARITY POLARITY

C — Continuous with Suppression

Coil Characteristics

Duty Cycle —

Continuous (Type A, See diagram below)
Continuous with suppression

(Type B or Type C, See diagram below)
Operating Voltage, Nom. — 28 VVdc
Pickup Voltage @ 25°C, Max. —
Coil Type Aand C — 18 Vdc

Coil Type B— 15 Vdc

Dropout Voltage @ 25°C, Max. —
Coil Type Aand C—1.5t0 7 Vdc

Coil Type B—21t0 7 Vdc

Coil Resistance +20% @ 25°C —
Coil Type A— N/A

Coil Type B— 100 Ohms

Coil Type C — 132 Ohms

Coil Current @ 25°C, Max. —

.350 Amp

e
>
(@)
(@)
0
S
Y
OBSERVE a
POLARITY 5’
4
(7]

BUIYDHUMS 19MOd NVIWLIVH

=TE

‘connectivity
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D-31, DH-31, and DHL-31 Series, Rated up to 120 Amps,
115/200 VAC, 400 Hz (Continued)

3.66 MAX.
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For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

Mounting Style C
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HARTMAN Power Switching AC Contactors

D-31, DH-31, and DHL-31 Series, Rated up to 120 Amps,
115/200 VAC, 400 Hz (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

Circuit Configuration 1

2 B2 A2
QIO
aQO—A b A—Qc
s O—aA y — A—Oss
Al( }——A ‘-—-()Aj
A

Circuit Configuration 2

C2 B2 A2

c282 A2
|
clo—a a oc3
B1O—A 1 I A——O0OB3
ATO—A  logsgrve ! 4——O0A3
POLARITY _
+[A} X]+
|-
F

1l

Fcmow

[

Circuit Configuration 3

QB R
8 9
l t -
0 O—=a 00 Ct O——a I O R
BoO—=a | a—o8 t —t—
NO—a g | A—OM 81 O_AE ':;0 83
—_—
+ [N A O—a) e o NS
i |
- ] 3
(- 12 3 0 +1
OBSERVE OBSERVE
L POLARI TY POLARITY
W -4 b0 -2
7 ;
M j i
M 14 139 010
6 ; O_V:/w“
. 12 N 7 1 8
9 ! ;
LR Mo 6

Circuit Configuration 4 Circuit Configuration 4

>I

(oh g

0%

HARTMAN Construction Mounting Coil Circuit TE = Z
Part Number Type Style Type Config. Part Number - >
D-31DB Gasket/Vented A B 1 1616049-2 2=z
D-31TH Gasket/Vented C A 5 1616524-5 (g o
DH-31A Hermetically Sealed A A 2 1616050-4 2 0o
DH-31DA Hermetically Sealed A B 3 1616050-5 n E
DH-31DAA Hermetically Sealed A A 3 1616050-6 D
DHL-31B Hermetically Sealed B D 4 1616050-8 ;
=

0

=

=

«Q

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching AC Contactors

D-25 Series, Rated up to 125 Amps, 115/200 VAC, 400 Hz

Product Facts
m 3PDT, Side stable
m Gasket sealed

Performance Data N AR T
MAX.

VENT
Electrical Characteristics
Main Contacts —

Contact Arrangement —
3PDT, Side Stable

Rated Operating Voltage — ]
115/200 VAC, 400 Hz

Resistive Rating — 125 Amps
Inductive Rating — 100 Amps
Motor Load — 60 Amps
Rupture Rating — 600 Amps A ” X
Overload Rating — 600 Amps 005

Auxiliary Contacts —

Contact Arrangement — 2PDT

1/4-28 UNF-2A %EE%LORS o
Voltage — 28 Vidc or 115 VAC, 400 Hz 9 sTubs -16-
Resistive Rating — 3 Amps 1s
General Characteristics N —

3.66

2803 —— - —
" 4 H
g
,.":‘v B

1] Locarion
OPYI0NAL

X WRENCH
4 NTG. HOLES CLEARANCE

06
62

8%

Temperature Range — e
-55°F to +71°F 5 I = !
Altitude, Max. — 50,000 ft 85 ) S
Weight, Nominal — 2.75 Ibs T8% j A
Coil Characteristics < g
Duty Cycle — Continuous ] ] i
Operating Voltage, Nom. — 28 Vdc L s Fiisy
Pickup Voltage @ 25°C, Max. — Mounting Style A
18 Vdc - . . . -
Dropout Voltage @ 25°C — Cll‘l:fl_lll Cotr_lflguratlons (Consult factory for other available circuit
25107 Vde configurations)
Coil Resistance @ 25°C — %mcz
113 Ohms = 20% e \1—4——:?8;;

Bl Qi B3

! ! A2

Al QA X $ . ‘T——gu

+A

¢ |

: O—’\‘I"“_‘——"‘—"*‘-OD

:O—'\l°—————-——————-06

Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
For factory-direct application Part Number Type Style Type Config. Part Number
assistance, phone 419-521-9500 or D-25BAH Gasket/Vented A Continuous 1 1616034-2

fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Power Switching AC Contactors

B309 Series, Rated up to 130 Amps, 115 VDC

Product Facts Performance Data
m 3PST NO, Single break main  Electrical Characteristics
contacts Contact Arrangement —
m 2PDT Auxiliary contacts ;P?T:'g’ S'”gt'_e B’S’ak“
ated Operating Voltage —
(note 1) 115 VDC f=—2.623%.040
m Gasket sealed Resistive Currant Rating — 130 o /
m Meets many requirements Amps (see note 2) o
of MIL-PRF-6106 Rupture Rating — 1300 Amps (see - /
note 3) AN /
General Characteristics 22 il f
Temperature Range — 3.260 IS
-55°C to +85°C NIz i
Minimum Electrical Cycles — 8w
50,000 73 Tl
Minimum Mechanical Cycles — o 1518005 500 x;\ﬂf
1001000 @325A 4 SLOTTED MIG NéLEsszza“"iz-m N
Dielectric Strength — 1500 Vrms s e
Altitude — 50,000 ft [ 2
Weight, Max. — 1.35 Ibs 213
Duty Cycle — Continuous ®\ /
(Electronically Economized)
Coil Operating Voltage — 28 Vdc i /
Drop Out Violtage — 1.5 to 7 Vidc 7#
o)
/—gﬂ 60 MAX
830+.040 :
7 i C
485,020 -
1.046+.030 ‘ .
| 2.260 MAX 1
>I
(o] o
0O py)
HARTMAN Construction Mounting Coil Circuit TE (o] =
Part Number Type Style Type Config. Part Number = K4
Continuous, o >
B309A Gasket Sealed A Electronically Economized 1 1-1616975-7 g =z
(a
U
2o
"=
(]
-~
n
3
=
0
NOTES g
1. Other aux contact configurations available. Consult Factory. ©Q

2. Units with current ratings to 175A are available. Consult Factory.
3. Units with rupture ratings to 1750A are available. Consult Factory.

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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Product Facts

m 3PDT, Magnetic latching

m Gasket sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application

assistance, phone 419-521-9500 or

fax 419-526-2749.

B-451 Series, Rated up to 175 Amps, 115/200 VAC, 400 Hz

Performance Data

Electrical Characteristics

Contact Arrangement — 3PDT,
Magnetic Latching

Rated Operating Voltage —
115/200 VAC, 400 Hz

Resistive Rating — 175 Amps

General Characteristics
Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Gircuits to Ground — 1,500 Vrms
Circuit to Circuit — 1,500 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Insulation Resistance, Initial —
100 megohm min.

Altitude — 50,000 ft.

Weight, Max. —2.44 Ibs

Coil Characteristics

Duty Cycle — Continuous,
self-deenergizing

Operating Voltage, Max. — 30 Vdc
Close Voltage @ 15 to 30 Vdc —

5.1 WX ——
l 3.100 — & -1|

@.ﬂ ll.d 1
[ |1 -1?-
o2 B e — zh
) “ +u ) +_—-—}

VENT (LOCATION OPT)

3.100

LT

.219 DIA HOLE
4 REQ'D

1/4-28 UNF-2A STUD
6 REQ'D.

2.94

=
)
Q
3
3
3
Le]

Mounting Style A

Circuit Configurations (Consult factory for other available circuit config-

Resistance — 4.4 +10% Ohms urations)
Current— 5 Amp Max. 5Ot _|_&—Ow

. 2 O—a_|_&—Qu
Trip Voltage @ 15 to 30 Vdc — O— | i—On
Resistance — 5.0 +10% Ohms
Current— 5 Amp Max.

Circuit Configur—ation 1
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
B451 Gasket/Vented A Continuous, 1 1616023-3

Self-Deenergizing

/// HIGH PERFORMANCE RELAYS



HARTMAN Power Switching AC Contactors

B-312 Series, Rated up to 175 Amps, 253/440 VAC, 50-60 Hz

Product Facts
m 3PST NO, Double break
m Gasket sealed

m 235/440 VAC, 50-60 Hz,
3 phase

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Performance Data General Characteristics Coil Characteristics
Electrical Characteristics T;5Tg ?;T;‘{fcmnge o SC':)?O%‘{;LZ_ Continuous,
gggglaecéégiangemem —3PSTNO, Operating Cycles (Life) at Rated Operating Voltage, Nom. — 28 Vidc

. Resistive Load, Min. — Pickup Voltage — 18 Vidc
5‘5’3‘2‘1(? \';X(r:aggget‘)l ﬂlzta3g Shase 50,000 cycles Dropout Voltage —
Current. Resistive — 17‘; A Operating Cycles (Life) B312DB— 1510 7 Vde
c“"e" ) I ‘:IS'S Ive — 1/5 Amps Mechanical, Min. — 100,000 cycles  B312CH — 110 7 Vdc

urrent, Inductive — Dielectric Strength —
B312DB — 70 Amps All Gircuits to Ground — 1,500 Vrms
Current, Motor — 150 Amps Circuit to Circuit — 1,500 Vims
Current, Rupture — 1,500 Amps Coil to Ground and Aux. Contacts —
1,000 Vrms

Weight, Max. — 3.0 Ibs

$103}2e3U0D DV

Bulyoims 1omod NVIWLIVH

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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B-312 Series, Rated up to 175 Amps, 253/440 VAC, 50-60 Hz (Continued)

3.66 MAX
$.201 HOLE 3.100
4 MTG, HOLES .97 REF
— @@
; o]
- 2 [
375
=
()
K@ @ @ $
N
: VENT
53 LOCATION
N OPT IONAL

1/4-28 UNF-2A
STUD
6 REQ'D.

44 MAX———————f

1,42 REF-+=1

L CONNECTOR-MS3112E-14-19P

Mounting Style A

Circuit Configurations (Consult factory for other available circuit configurations)

Circuit Configuration 1

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
Continuous,
B-312DB Gasket/Vented A Economizing 1 1616004-7

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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Lightweight,
High Performance

Product Facts

m 3PST NO, Side stable
m Gasket sealed

m Buss har mount

Circuit Configurations
(Consult factory for other
available circuit configura-
tions)

+1e
OBSERVE
POLARITY

20

Circuit Configuration 1

For factory-direct application

assistance, phone 419-521-9500 or

fax 419-526-2749.

KA175 Series, Rated up to 175 Amps, 115 or 230 VAC, 400-800 Hz

Performance Data

Electrical Characteristics

Contact Arrangement —
3PST NO, Side Stable

Rated Operating Voltage —
115/230 VAC, 230/460 VAC
400-800 Hz

Resistive Rating — 175 Amps

le=— 2, 80 —E~
A2 B2 C2

General Characteristics
Temperature Range —

-55°C to +85°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)

Mechanical, Min. — 100,000 cycles

Weight, Max. — 1.25 Ibs

STAMP TERMINAL NO.
ON COVER AS SHOWN

Coil Characteristics

Duty Cycle — Continuous,
economizing

Operating Voltage, Nom. — 28 Vdc

Pickup Voltage — 18 Vdc

Dropout Voltage —
1.0to 7 Vde

|
A1™ B1= C1 l $ 1.29
I 1 | .73
oD =
4.76
2.92
—e={®1.58 1—5‘
Mounting Style A
HARTMAN Construction Mounting Coil Circuit TE

Part Number Type Style Type Config. Part Number

Continuous,
KA175B3C Gasket/Vented A Economizing 1 2-1616960-7
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HARTMAN Power Switching AC Contactors

SA136F Series, Rated up to 175 Amps, 240/416 VAC

Product Facts
m 3PST NO, Side stahle
m Gasket/Vented sealed

Performance Data 3.560

Electrical Characteristics 1 ;(')100
Main Contacts — ]
Contact Arrangement — 3PST NO, < Oal

Double Break

Rated Operating Voltage — P = )@
240/416 VAC, 50/60/400 Hz 3.100

Resistive Rating — 240 Amps o 8t 1) 3.56
Rupture Rating — 2400 Amps

Auxiliary Contacts — 1SPST NO 5 £
Contact Arrangement — 4PST NC

Voltage, Nom. — 28 Vdc
Resistive Rating — 5 Amps, 28 Vdc;

@ .218
(4 MTG. HOLES)

10 Amps, 120 VAC 1/4-28 UNF-2A
o e (6 STUDS)

General Characteristics

Operating Cycles (Life) at Rated —‘F 1 1

Resistive Load, Min. — 50,000 4.42 ax LA,

cycles (S ey o ey

Operating Cycles (Life)

Mechanical, Min. — 100,000 cycles

Weight, Max. — 2.8 Ibs Sl

Coil Characteristics
Duty Cycle — Continuous,

econom!zmg 4 X 6-32 UNC-2A
Operating Voltage, Nom. — 24 Vdc TERMINAL SCREW
Pickup Voltage, Max. — 18 Vdc Mounting Style A
Dropout Voltage — 1to 10 Vdc o . . ) o
Coil Resistance — 240A Circuit Configurations (Consult factory for other available circuit
Rupture — 2400A configurations)
Alo—a | awo A2
A
Blo—a | &0 B2
Clo—a | amo C2
I
lo—r7 o0 2
+X
-Y
Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number

For factory-direct application
assistance, phone 419-521-9500 or SA136F Gasket/Vented A Continuous 1 1616948-7
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Power Switching AC Contactors

B-312 Series, Rated up to 200 Amps, 115 VAC, 400 Hz

Product Facts

m 3PST NO

m Gasket sealed
m 115 VAC, 400 Hz

Performance Data ——w 4.56 MA o.2182:038

. . .97 REF = /| 4 uTG. HOLES
Electrical Characteristics
Main Contacts —

Contact Arrangement — 3PST NO, N/ i
Double Break @ @@nﬂ@
Rated Operating Voltage — |

115 VAC, 400 Hz

Resistive Rating — 200 Amps
Inductive Rating — 200 Amps
Rupture Rating — 2000 Amps
Auxiliary Contacts —

Contact Arrangement — 4PST NC
Voltage, Nom. — 28 Vdc or 115

®

5.06 MA;

RIEES

&

@

e———4.500

VAC, 400 Hz
Resistive Rating — 5 Amps 5.36

[~ 1/4-28 UNF-2A
General Characteristics 6 REQ'D.
Temperature Range — j VENT
-55°C to +71°C (LOCATION

= OPTIONAL)

Operating Cycles (Life) at Rated I

Resistive Load, Min. — 50,000 c
cycles

Operating Cycles (Life) <

Mechanical, Min. — 100,000 cycles

Weight, Max. — 3 Ibs

4.44 MA

>I

Coil Characteristics 0 ;3;
Duty Cycle — Continuous, == L Q 3
economizing Mounting Style A s K4
Operating Voltage, Nom. — 28 Vdc E- >
Pickup Voltage, Max. — 18 Vdc Circuit Configurations (Consult factory for other available circuit anZ
Dropout Voltage — 1 to 7 Vdc configurations) 8- -
Coil Resistance — ey =0
Pickup — 12 Ohms + 20% WO—2 | +—0n “wes
Holding — 60 Ohms + 20% 2O—A 4—0= )
- wn

== s

e -

; I | (o)

‘ =3

; 3

Q

Circuit Configuration 1

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number

For factory-direct application Conti
assistance, phone 419-521-9500 or B-312CV Gasket/Vented A E &’;‘g‘nﬂj’zﬁ 1 1616004-5
fax 419-526-2749. 9
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B-393 Series, Rated up to 260 Amps, 120/208 VAC, 400 Hz

Product Facts

m 3PDT, Center off,
double break

m Gasket sealed

Performance Data S

Electrical Characteristics oY em—— ’-2T'°I:%§
R - 1) @ @ & 4 MTG, HOLES

Main Contacts ] ¢ *

Contact Arrangement — 3PDT, (@) n @ @ =

Center Off, Double Break g ® ®

Rated Operating Voltage — A 12 o

120/208 VAC, 400 Hz ; Ly 9 ® = ® 9

Resistive Rating — 260 Amps 3 3 n

Inductive Rating — 260 Amps @ s @ * @

Rupture Rating — 2600 Amps Y & ® S
- ¢} ZVENT (LOCATION

Auxiliary Contacts — 39 OPTIONAL )

Contact Arrangement — "- .

4PST NO, 2PSTNC
Resistive Rating — 5 Amps
Inductive Rating — 5 Amps
Lamp Rating — 5 Amps
General Characteristics

Temperature Range —
-55°C to +71°C

3
Operating Cycles (Life) at Rated l;

[ ———————5/16-24 UNF 2A STUD
9 STUDS

AN

Haon

-} 1.00 =

Resistive Load — 50,000 cycles
Operating Cycles (Life)
Mechanical — 100,000 cycles
Altitude Max. — 40,000 ft.
Weight — 5 Ibs

Coil Characteristics
Duty Cycle — Continuous, Mounting Style A

economizing

Operating Voltage, Nom. — 28 Vidc Circ_uil Cpnfigurations (Consult factory for other available circuit
Pickup Voltage, Max. — 18 Vdc configurations)
Dropout Voltage —

R-S Coil — 14 Vdc

W-H Coil — 7 Vdc

3.2

|
L AN

N~ KEY

Circuit Configuration 1

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number

For factory-direct application :
assistance, phone 419-521-9500 or B-393T Gasket/Vented A Eggﬁg‘#fzﬁ 1 1616044-5
fax 419-526-2749. 9
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HARTMAN Power Switching AC Contactors

B-429 Series, 260/350 Amps, 115/200 VAC or 120/208 VAC

Product Facts

m 3PST NO, Double break

m Gasket sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Performance Data General Characteristics Coil Characteristics
Electrical Characteristics Temperature Range — Duty Cycle — Continuous,
Contact Arrangement — 3PST NO -55°C to +85°C economized with suppression
Double Break g * Operating Cycles (Life) at Rated (Type A or B, See diagram below)
. Resistive Load, Min. — Operating Voltage, Nom. — 28 Vidc
Rated Operating Voltage — 50,000 oycles Pickun Voltage. Max. —
B-429-1 and B-429W — 115/200 VAC X ) oKup Voftage, Wax.
400 Hz, 3 phase ' Operating Cycles (Life) Coil Type A— 15 Vdc
B—4296A—120/208 VAC Mechanical, Min. — 100,000 cycles Coil Type B— 18 Vdc
- e Dielectric Strength — Dropout Voltage, Max. —
il Al Circuits to Ground — 1,500 Vrms~~ Coil Type A— 1.5 to 10 Ve
B-429CA — 350 Amps Cirpuit to Circuit— 1,500 Vrms Coil Type B—1t0 7 Vdc
B-420W — 260 Amps Coil to Ground and Aux. Contacts — Coil Current Inrush —
1,000 Vrms Coil Type A— 6 Amps
Insulation Resistance, Initial — Coil Type B—2.7 Amps
100 megohm min. Coil Current Holding —
Altitude — 50,000 ft. Coil Type A— 0.6 Amps
Weight, Max. — 4.0 bs Coil Type B— 0.56 Amps

>I
0%

0
o

-

o))
nZ

-+
; U
Coil Type 25
"=
| L (D
-
“ O 40 A+ (23) n
g
=
H 5
041 B- (24) =
=
«Q

A — Continuous, Economized with Suppression B — Continuous, Economized with Suppression

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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B-429 Series, 260/350 Amps, 115/200 VAC or 120/208 VAC (Continued)

6.12 MAX,

4.40 {~1.60 MAX, =

3.628 1.14

I—l.oa-d

5.50 MAX

4.12
)

= 0
eelee%| | T ONONE
] ) @ T b P @
_-l_ I & & o =
o8 <
o331 | - + 1 ¢
S T g /
S 7-
o ps " ®— ®
5 ©@© s Q DD Z
(1Al
3.908 — @ L lﬂ‘ g +.010
. L 218 -1003 HOLE
o ¢ 4°NTG HOLES
4 MTG. HOLES 3/8-24UNF-2A
/-%/%-TZUADtgcr-zA 6 STUDS
' =y
—— l é]zfﬂ'hié]
3
~ BOEING P/N BACC45FN20-41P7
hd 5 1 = / (REFERENCE) 1 MAX TORQUE
;. = e nf T i} g 150 IN LBS
I ©
©
8 — h > D CONNECTOR
- 7 wrs, 1w TS, D38999/20WD18PN
3 R, | .o
',- PART WO, B-429-1 . "
e ° - T
WeET ITLD. 00 :
— L :

Mounting Style A Mounting Style B

]

4.48 MAX,

3.947

l=—1.80|MAX . ~{
1.656 —=t=— 1.687

-

. _\\-—L
‘o 8 MAIN POLARIZING
KEY

\ 218 *:38 HOLE

4 MTG. HOLES

—-I 1,00 MIN,f=—

.25 —

3/8-24 UNF-2A
STUD, 6 STUDS

BOE ING P/N

o BACC45FN18-31P
REF .

allells
z [f

MIN

4.875 MAX

I
La 00

—=1.078

.58 —

.05 — -

For factory-direct application
assistance, phone 419-521-9500 or

fax 419-526-2749. Mounting Style C

/// HIGH PERFORMANCE RELAYS



HARTMAN Power Switching AC Contactors

B-429 Series, 260/350 Amps, 115/200 VAC or 120/208 VAC (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

R Sy —_ YV

810——= | &——082

C1O——=a | c2
— 2
NO—A | &— 9o T ;
P — El —e — S
HO————at | A OR ; ‘62
NO—=a | am——on % :::‘5_—10
BANK 1 13 f——o—g—r—14
~O A+ 15 _oﬂ_r—':g
m_—1LO‘ - :; '_°"T‘-'_§g
: T |
co—E—g B it
] P ——
BANK 2 o___o___i__r—O:
J : ]t 23
N
24
[
Circuit Configuration 1 Circuit Configuration 2 Circuit Configuration 3
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
B-429W Gasket/Vented B B 3 1616005-6
B-429-1 Gasket/Vented A A 1 1616005-1
B-429CA Gasket/Vented A B 2 1616005-4
®
>I
(oh g
n~
o
5
o>
nZ
-+
o3V
= 0
"=
(]
=
:
=
0
=2
=
«Q
For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching AC Contactors

Product Facts

m 3PST, Double break,
magnetic latching

m Gasket sealed
m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

B-430 Series, Rated up to 275 Amps, 115/200 VAC, 400 Hz

Performance Data

Electrical Characteristics

Contact Arrangement — 3PST,
Double Break, Magnetic Latching

Rated Operating Voltage —
115/200 VAC, 400 Hz, 3 phase

Resistive Rating — 275 Amps
Interrupt Rating — 2,000 Amps

Coil Type

General Characteristics
Temperature Range —

-55°C to +85°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycl
Dielectric Strength —

All Circuits to Ground — 1,500 Vrms
Circuit to Circuit — 1,500 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Insulation Resistance, Initial —
100 megohm min.

Altitude — 45,000 ft.

Weight, Max. — 4.0 Ibs

A — Continuous, Self-Deenergizing

€S

Coil Characteristics
Duty Cycle —
B-430-1 — Continuous,
self-deenergizing (Type A, See diagram
below)
B-430Z — Continuous,
self-deenergizing with suppression
(Type B, See diagram below)
Operating Voltage Close, @ 85°C —
Min.—15 Vdc
Max. — B-430-1 — 28 Vdc

B-430Z — 29 Vdc
Operating Voltage Trip, @ 85°C —
Min.— 15 Vdc
Max. — B-430-1 — 28 Vdc

B-430Z — 29 Vdc

Coil Current Closing, Max. —
6 Amps

Coil Current Trip, Max. — 6 Amps

__O_,—!'_O 53+
CLOSE

I COMMON
* *
I
L o——— TRIP
L_o55+

B — Continuous, Self-Deenergizing with Suppression

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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B-430 Series, Rated up to 275 Amps, 115/200 VAC, 400 Hz (Continued)

+.010 \ VENT
.218 -.005 HOLE
4 MTG. HOLES 3/8 -24 UNF-2A (LOCATION OPT.)
6 ST
I
z
3
s
5 L1 2 13 |
2 5 |
-
8
Ll
8
I} —
1
by .

Mounting Style A

6.|‘ w._—_——_—
Y. -

25~ } PR —~ |

- -

o] .72 [ 1.25—t=—1.25 ~f=—1.69
: M z) N

@)|| (@

4,48 MAX:

|
|
+*
I-LBOIMAX.
- 1.658 1.687 -—|

||/ —
1@3@@

¢.2wj-&‘)‘5’ i —]1.00 MK, VENT LOCATION OPT.
» 3/8-24 UNF-2A
4MIG.HOLES " $1up. 6 STUDS
[\ 1
J
~Z
ws |
[ u 12 13 [® f

3.12
3.10
2.87

ﬂ
[

Mounting Style B

Circuit Configurations (Consult factory for other available circuit configurations)

'|°_"“—°LI

4“1
.
£l

Circuit Configuration 1

T1 Ot | e Q L 1
T2 O L2

L3

|

PPBNO

TR

NOG2ONOG=ONDGi—

|owa¢¢~
=~ o

+

aIRIPlog) o
Circuit Configuration 2

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
B-430-1 Gasket/Vented A A 1 1616023-1
B-430Z Gasket/Vented B B 2 1616023-2

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching AC Contactors

Product Facts

m 3PDT, Magnetic latching

m Gasket sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application

assistance, phone 419-521-9500 or

fax 419-526-2749.

B-484 Series, Rated up to 500 Amps, 115/200 VAC, 400 Hz

Performance Data

Electrical Characteristics

Contact Arrangement — 3PDT,
Magnetic Latching

Rated Operating Voltage —
115/200 VAC, 400 Hz, 3 phase

Resistive Rating, Continuous —
500 Amps

Inductive Rating — 500 Amps
Interrupt Rating — 6,500 Amps

General Characteristics

Temperature Range —

-54°Cto +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)

Mechanical, Min. — 100,000 cycles

Dielectric Strength —

All Circuits to Ground — 1,500 Vrms
Circuit to Circuit — 1,500 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Insulation Resistance, Initial —
100 megohm min.

Altitude — 45,000 ft.

Weight, Max. — 4.5 Ibs

Coil Characteristics

Duty Cycle — Continuous,
self-deenergizing
Close Voltage —

Min. — 15 Vdc
Max. — 29 Vdc
Trip Voltage —
Min. — 15 Vdc
Max. — 29 Vdc

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Power Switching AC Contactors

B-484 Series, Rated up to 500 Amps, 115/200 VAC, 400 Hz (Continued)

I 6.11 MAX 4456.11 MAX
|»—4.45 MAX .
.25 3.946 | .25+ 3.946

-
=-=.72 1.25 1.251:—!.69-—- .72 f 1,25 = 1,25 e 1,
l[l. |

I e @)

SIS LT
el )| P gy . * EE
3 3 R 3
© 3 - T—o 22 T - 8
<. r 2 e 2
- -o© N - J ©
R [[[@)e @ _{3 R [ o @ 8
[T
l n l l ~ S
2 w \7 L
! N— .:, WAIN POLARIZING
0 —=11.00 ut .01 MAIN POLARIZING ] —=1 1.00 " e 200 o
) -218 -.005 HOLE 3/8-24 UNF-2A STUD (4) MTG. HOLES
3/8-24 UNF-2A STUD (4) MTG. HOLES (6) StuDS \ '
(6) STuoS \
. i
i | BOEING P/N "“
- BACC45FN22-55P 'cE.
« — R
] = 1 [
3 [N} 12 3 [ ———T g |
N
3y g Sz \
- '~ ~ 2
O | = 3 =
Le] =1
R L
- + e
} (LOCATION OPTIONAL)
Mounting Style A Mounting Style B
Circuit Configurations (Consult factory for other available circuit configurations)
T1O—A_I A—QL1
T20—2 4 A—QL2
130—A | &—OL3 @
== ;
y==rf s > I
i o>
:: | it O X
» | B o) |
Hnar s X
27 1] n P >
kil z o)}
S 1y Q Zz
(= 9
« . o'V
3 . 30
. 2 3
.Q_l 33 | m
| =
miP A g
Circuit Configuration 1 =
0
=2
=
Q
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
Continuous,
B-484 Gasket/Vented A Self-Deenergizing 1 1616023-4
For factory-direct application ~ Continuous, ~
assistance, phone 419-521-9500 or B-484C GasketVented B Self-Deenergizing 1 1616023-5
fax 419-526-2749.
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HARTMAN Power Switching AC Contactors

Cross Reference

Main Main Aux. Coil

X Operating Seal Duty  Coil Trans.  Hartman TE
Current  AC/DC Rating  Contact Contact Voltage
Rating Confg, Mode Config.  (VDC) Type Cycle Voltage Part No. Part No.

115 3PDT Side Stable - 28 Hermetic Cont. - DH-14B 1-1616522-4
115 3PDT Side Stable - 115V Hermetic Cont. - DHR-14B 1-1616037-2
25 AC 115/200 3PDT Side Stable - 28-31 Hermetic Cont. 42 DH-14B-3 1616037-1
115/200 3PDT Side Stable - 115V Hermetic Cont. - DHR-14BA 1-1616037-3
115/200  3PSTNO Side Stable - 28 Hermetic Cont. 42 DH-14CE 1616017-1
30 AC 115 3PDT Center Off - 115V Hermetic Cont. - DHR-18-1 1616050-9
115 DPDT Side Stable - 115V Hermetic Cont. - DHR-7K 1616522-2
115 3PDT Side Stable SPSTNO 28 Hermetic Cont. - DH-7BB 1616037-7
115/200 3PDT Side Stable DPDT 18-32 Hermetic Cont. 50 DH-7ZAB 1-1616037-1
120/208 3PDT Side Stable - 115V Hermetic Cont. - DHR-7B 1-1616037-6
120/208 3PDT Side Stable - 115V Hermetic Cont. - DHR-7BE 1-1616037-7

115 3PST Center Off - 28 Gasket/Vented Cont. 20 D-18F

1616048-4
50 AC 115/200 3PDT Center Off - 28 Gasket/Vented Cont. - D-18 1616048-1
115/200  3POT Center Off g;%‘i 28 GasketVented  Cont. - D-180A 1616048-2
115/200 3PDT Center Off - 28 Gasket/Vented Cont. 45 D-18AA 1616048-3
115/200 3PDT Center Off 6PDT 28 Gasket/Vented Cont. 45 D-187ZC 1-1616957-3
115 3PDT Center Off - 28 Hermetic Cont. - DH-18 1616050-1
115/200 3PDT Center Off - 28-30 Hermetic Cont. - DH-18Y 1616524-3
115 SPDT Center Off - 35 Gasket/Vented Cont. - DR-18E-5 1616099-1
115/200 3PST Side Stable - 28 Gasket/Vented Cont. 50 D-7TM 1616016-2
115/230 SPST Side Stable - 28 Gasket/Vented Cont. - D7MA 1616016-3
115/200  3PSTNC Side Stable SPDT 28 Gasket/Vented Cont. 45 D-7MM 1616016-4
115200 3PSTNO  Side Stable Eg sg 115 GasketVented  Cont. - DR-7VC 1616018-1
115 3PSTNO Side Stable SPSTNO 28 Hermetic Cont. - DH-7N 1616017-9
115 3PSTNO  SideStable 5T NO@ g Hermetic Cont. 50 DH-7ZG-1  1-1616017-0
SPSTNC

115 3PSTNO Side Stable - 120V Hermetic Cont. - DHR-7M 1616518-2
50 AC 115  3PSTNO  Side Stable ggg E‘g 15V Hermetic Cont. - DHR7ZG  1-1616017-2
115/200 3PDT Side Stable SPDT 28-30 Hermetic Cont. 50 DH-7GR 1616037-9
115/200 3PDT Side Stable SPDT 28 Gasket/Vented Cont. 45 D-7GRZ 1616036-5
115/208 3PDT Side Stable - 18-30  Gasket/Vented Cont. - D-7BS 1616036-1
115/208 3PDT Side Stable SPDT 28 Gasket/Vented Cont. - D-7GR 1616036-2
115/208 SPDT Side Stable SPDT 28 Gasket/Vented Cont. - D-7GR-2 1616036-3
115/208 3PDT Side STable SPDT 28 Gasket/Vented Cont. 45 D-7GR-3 1616036-4
115 3PDT Side Stable SPSTNC ~ 18-30 Hermetic Cont. - DH-7BC 1616037-8
115 3PSTNO Side Stable - 28 Hermetic Cont. - BH-316 1616008-4
50 AC 115 3PSTNO Side Stable ~ 1NO, INC 28 Hermetic Cont. - BH-316A 1616008-5
115 3PSTNO Side Stable - 28 Hermetic Cont. 45 BH-316C 1-1616520-0
115/200  TPSTNO Side Stable - 28 Hermetic Cont. - BH-316D 1616008-6
200 3PDT Side Stable SPDT 28 Gasket/Vented Cont. - B-138BH 1616028-1
200 3PDT Side Stable DPDT 28 Gasket/Vented Cont. - B-138XAH 1616028-2
115/200 3PDT Side Stable DPDT 28 Gasket/Vented Cont. 42 B-138XEH 1616028-3
60 AC 200 3PDT Center Off SPSTNO 28 Gasket/Vented Cont. - B-140V 1-1616043-0
115/200  3PDTNO Center Off DPSTNC 28 Gasket/Vented Cont. - B-140BH 1616043-9
120/208  3PDTNO Center Off 6PDT 28 Gasket/Vented Cont. 75 B-140AP-1 1616043-7
115/200  3PSTNO Side Stable 4PDT 28 Gasket/Vented Cont. 45 B-138S 1616002-5

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Power Switching AC Contactors

Main

Cross Reference (Continued)

Aux.

Coil

i Operating Seal Duty  Coil Trans.  Hartman TE
Current  AC/DC  Rating Contact M Contact Voltage T I Volt Part N Part N
Rating Config. ode Config.  (VDC) ype Cycle ollage art . art o
757200 3PDT SideSable  SPSTNC 28 GasketVened  Cort = D580 16760343
115/200 3PDT Side Stable - 28 Hermetic Cont. - DH-258B 1616037-2
100 AC 115200 3PDTNC _ SideStable  DPDT 28 Hermetic Cont - DH-258A 1616037-3
115/200 3PDT Side Stable - 115 Hermetic Cont. - DHR-25BG 1-1616037-5
115/200 3PDT Center Off - 28 Gasket/Vented Cont. - D-31C 1616049-1
115200 3PDT Center OF  5PSTNC 28 GaskeVented  Cont - D-31TH 16165245
115208 3PDT Center O 6PDT 28 GasketVented  Cont 2 D-31DB 16160492
115/208 3PDT Center Off 4PDT 18-30 Hermetic Cont. 42 DH-31DAA 1616050-6
115/200  3PDT Center O 6PDT 28 Hermetic Cont - DH-31A 1616050-4
115/208  3PDT Center Off  4PDT 1830 Hermelic Cont. 2 DH-31DA 16160505
120 AC q15p00  3pDT CLe't“T]F Of  6pDT 1830 Hermetic Cont. 50 DHL-318 1616050-8
atching
115/00 3pSTNQ ~ Side Stable (‘()f)PSSPTD':C 28 GasketNented  Cont. - D-25CF 16160151
115200 3psTNg  SideStable  (1)SPSTNO — 5g  porere Cont. ) DH-25CU 1616017-4
(1) SPSTNC
125 AC 115200  3PDT SideSble  DPDT 28 GaskelVented  Con. 75 D-25BAH 16760342
130 AC 115/200 3PSTNO = STNO 28 Gaskel  Contbcon = B30OA  1-1616975-7
175 AC 115200  3PST _ Maglaching _ 6PDT 1530 GaskelVented _ Con. 2 B451 16160233
175 AC__ 253/440 3PSTNO - DPDT 28 GaskelVened ContEcon. 45 B-3120B 16160047
115 3PSTNO Side Stable 2PDT 28 Gasket/Vented ~ Cont. Econ. - SA-136F 1616948-7
115/200  3STNO Side Stable 20T 28 (Gasket Cont. Econ. 42 KA175B3C 2-1616960-7
200 AC 55 3PSTNO = IPSTNC 28 GaskeVenied ConiEcon 45 B3120V 16760045
120208 3PDT Center0ff  “PSTNO 5g Gasketvented Cont Econ. 45 B-393T 1616044-5
260 A 2PST NG
115200 3PSTNO  SideStable OSPSTNO 98 Gasketvented  Cont Econ. 45 B-420W 1616005-6
(9SPSTNC
115200 3PST  Maglatching (SPSTNO 98 Gasetvented  Cont Econ. 45 B-430-1 1616023-1
- A (7)2PSTNC
115200 3PST  Maglatching (12SPSTNO 98 Gasetvented  Cont Econ. 45 B-4307 1616023-2
(14 SPST NG
275 AC 115200 3PSTNO __ SideSible (8)SPSTNO 28 GaskelVenled ContEcon 45 B4291 16160051
350 AC 120/208 3PSTNO _ SidsStble  4SPDT 28 GasketVened  Cont 75 B420CA 16160054
115200  3PST  Maglatching (12SPSTNO 4509 Gasketivented  Cont. 45 B-484 1616023-4
500 A (14)2PST NC
115200  3PST  Maglatching (12SPSTNO 4509 Gasketivented  Cont. 45 B-484C 16160235
(14 SPST NC
For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching DC Contactors

K Series Connectors

Product Facts

m Light weight

m Small package size

m Small footprint

m Easy to package in
panel assemblies

m Buss bar mount or
chassis mount

m Designed to meet the
applicable portions of
MIL-PRF-6106

m 10X rupture current

TE HARTMAN brand of
K Series contactors offer
outstanding performance
and reliability in a highly
efficient package. The
HARTMAN brand
K-Series are among the
smallest and lightest 200-
1000 ampere DC con-
tactors available in the
aerospace industry.

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

These highly flexible
buss bar mounted or
chassis mounted units
are designed for either
continuous or start duty
applications in the DC
power distribution
systems of military

and commercial aircraft
and ground vehicles.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Power Switching DC Contactors

K Series, Rated up to 200 Amps, 28 Vdc

Product Facts

m Among the smallest
and lightest 200 A
aerospace-quality
contactors available

m High-quality materials
to help withstand harsh
environments

m Environmentally sealed
m -55° to +85°C temperature

range
m Shock and vibration
resistant
m SPST, normally open
m 28 Vdc
m 200 A make/carry/break Performance Data General Characteristics Coil Characteristics
m 1200 A inrush Electrical Characteristics gl’&f;}(i;ﬂg Temperature — 55°C L\ltl:l 3p|t:rale V:gavgde —28Vde
. . P Cl ollage — C max.
m 2000 A maximum |nterrupt Main Contacts — 28 VDC SPST nghl o ICKup g X
. . Normally Open, Double Make K200A1C: 0.33 bs (150 g Drop Voltage — 1-9 Vdc
m Electronically economized Auxiliary Contacts — two-pole, K200B1C: 029 bs (132 g) Pickup Time — 15 ms
to reduce power double-throw K200A3C- 0.43 Ibs (195 g) Dropout Time — 15 ms
Economizer — Electronically controlled  K200B3C02: 0.40 Ibs (181 g) Coil Current —

. Full Rupture Capability — 2000 A Inrush — 5 A max. at 28 Vdc and 25°C
Standards/Specifications 5 oococ v prr-s106) Holding — 300 mA max. at 28 Vidc
Pefomencs Speiaton or Electrical Life — end 25°C
Electromechanical Relays E;lllezated Resistive Load — 50,000 Suppression — 45 Vdc

MIL-STD-202H — Test Method for 959, Rateq Resistive Load — 100,000
Electronic and Electrical Component cycles

PafLS 0160 _ Altitude — 50,000 feet max.
RTCA/DO-160F — Environmental Current — Resistive Load: 200 A

Conditions and Test Procedures for )
Airborne Equipment Motor Load — 1200 A/200 A (inrush/

carry)
Rupture: 2000 A

Circuit Configurations Al O ~ 1 A O A2 g §
(Consult factory for =
other available circuit O__’lj—os 9 i
configurations) 4 | ~—o0s 5 X
3 o>
1 O————’r‘v—o @ Z
o 02 Q
[ X",
+6 = 0
"=
OBSERVE
POLARITY o
-7 U)
ELECTRONIC i
ECONOMIZER a
Circuit Configuration 1 Circuit Configuration 2 g
«Q
Model Mounting Aux. Contacts Part No.

K200A1C Chassis No 5-1616970-9

K200A3C Chassis Yes 8-1616977-1

For factory-direct application K200B1C Bus Bar No 6-1616970-0

assistance, phone 419-521-9500 or K200B3C02 Bus Bar Yes 4-1616968-7

fax 419-526-2749.
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K200 Series, Rated up to 200 Amps, 28 Vdc (Continued)

Chassis Mount Bus Bar Mount

‘ 2.60 2.60
2.000
{
DEN
70
)y

0.266
2 PLACES

2.28W7.7T57 20 | ’ — ‘ L &

T A E%AEES | %—f T—V_‘_‘-T

‘ ‘ .22
2 PLACES \ ‘

22 AWG REF
5.00 REF WIRE

22 AWG
WIRE

e—1.10 —=

1.66

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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K200 Series, Rated up to 200 Amps, 28 Vdc (Continued)

Chassis Mount

“— R.10

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

— M24308/24-1F = =
210 —=

L e

[

Bus

Bar Mount

z

.09

§ =Sl T .36
| L 1 Ll

? T i f S
HJ Ln .36 R o aln

@266
2 PL

—N24308/24- IF
2.04 —————54

M24308/24-1F

. 266
2Pl
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HARTMAN Power Switching DC Contactors

Product Facts

m SPST NO, Double break

m Buss bar or chassis mount
design

m Gasket sealed
m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Coil Type

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

K400 Series, Rated up to 400 Amps, 28 Vdc

Performance Data

Electrical Characteristics

Contact Arrangement —
SPST NO, Double Break

Rated Operating Voltage —
28 Vdc

Resistive Rating — 400 Amps
Overload Rating — 3,200 Amps
Rupture Rating — 4,000 Amps

General Characteristics
Temperature Range —

-40°C to +85°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms
Circuit to Circuit — 1,250 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Altitude, Max. — 50,000 ft.
Weight, Max. — .59 -.75 Ibs

Circuit Configurations (Consult TE for other available circuit configurations)

6T

(WHD) 3

Al O—A A2

4(6RN)

|
+RED O——] (RED) +1 gg&;;;’&
(BLIY -2 £
-BLK O——

Circuit Configuration 1

Circuit Configuration 2

Circuit Configuration 3

Coil Characteristics

Duty Cycle —

Economized with suppression (Type A,
See diagram below), Continuous (Type
B, See diagram below), Intermittent
(Type C, See diagram below)

Operating Voltage, Nom. —
28 Vdc

Pickup Voltage @ 250°C, Max. —
18 Vdc - Economized and continuous
duty coil

12 Vdc - Intermittent duty coil
Dropout Voltage, Max. —

7 Vdc - Economized and continuous
duty

5 Vdc - Intermittent duty coil

+1
OBSERVE
POLARITY
-2

Circuit Configuration 4

n O—ala_gow 5 N O—a | a—Q
"
100—J)_°40 |
9
7o—|/v_°a M a_Qnr +10—&
0—‘|’v_°a " :
5 =
4 203 4 -2 0—8
+1
(OBSERVE
90— 8
10 0— o
120—= "

Circuit Configuration 6

‘OBSERVE POLARITY

Circuit Configuration 7

At o_z|_A_o A A O_A_|_LO A
1oLz 00—y | v—o
233 s0—4 | 407
6 A—_0O38 6 5
9 0—4{2 112 10—A I A_0O3
uo—-i{g}i B@*{:@]
-2
+10
Circuit Configuration 8 Circuit Configuration 9
HARTMAN Part No. Mounting Style Coil Type Circuit TE Part No.
Configuration
K4001A3C Chassis Mount Economized with 4 6-1616968-5
K4001B3C Bus Bar Mount Suppression 4 4-1616959-0
K400A1F Chassis Mount Continuous 1 6-1616945-7
K400A4C1 Economized with Suppression 2 6-1616965-1
K400B1F Continuous 1 2-1616921-3
K400B3C05 Bus Bar Mount 6 7-1616941-3
K4001B7C 5 4-1616959-8
K4001A7C Chassis Mount 5 6-1616970-7
K4001B2C Bus Bar Mount 3 6-1616970-8
K4001A2C Chassis Mount Economized with 3 6-1616970-6
K4001A1C1 Suppression 7 6-1616998-5
K4001B1CA 7 6-1616998-6
K4001B8C2 8 5-1616986-8
K4001B8C3 Bus Bar Mount 8 5-1616986-9
K4001B8C4 8 9-1616986-6
K4001B5C2 9 8-1616982-7

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Power Switching DC Contactors

K400 Series, Rated up to 400 Amps, 28 Vdc (Continued)

125

.35+.04

R.825
@.761
3.74 MAX
ll.ll_.l_i_l_lul
2.1t
h

$.26

1.62

14
.55

arl

—.70———1,12‘-'::1.

<——-1.82—1—H<—.125

o) % £ ]
m
oo
M . o |52 —o e 2,21 ‘
2.30 l L
T
['4
o
<
=) @.251 2 PL B ©
1.66 - I
2.16 S
~
Mounting Style A Mounting Style B
2,244 ——o~ ¢
fe————— 3,500 g
2.75 L7102
712,02
$.339%.010 2.8 R.09 REF
2 PLACES .82+.03
#1.75 MAX — OX
(o]
CONNECTOR ]
P/N: MS27508E10F35P R Q E'
5 X
3.76 MAX =
| &3>
nZ
% -+
b oy
0 = 0
2 i ns
;__L o
t L8 m— -
-f— @ .209 7))
} ) 2 PLACES
8 1T g,
- © .688 1.27 al-
Irs} ]
. Pt >
- .76
= l 344 (3
19 Ia— —-«»] 19
Mounting Style C Mounting Style D
For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching DC Contactors

K400 Series, Rated up to 400 Amps, 28 Vdc (Continued)

14

i
i

—

1.82
58 REF
+- 7.50 REF

Mounting Style E

1/4-28 UNF-2A
2

T
RECOMMENDED TORQUE VALUE
56.3 IN/LBS PER MIL-PRF-6106

.

14—
- .55

'<.70—<~1.12——F_—L
i
— - —

125

.62

i

1

.__1.ez~——ik<.

4

&

I 8

5 <
o

1.66 z l
2.186 S
o

Mounting Style G

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

T

1/4-28 UNF-2k
2 STUDS

RECOMMENDED TORQUE VALUE
56.3 IN/LBS PER MIL-PRF-6106

—-_;L_r
@ ] El_s?r,oz

I.?I’IT l‘ﬁ:—r, L‘|—_l=_4‘9 ? T 3.74 MAX
% %i/i_ 2.11
| =)o 1 we «; ‘ |.%25
g, LL: ] —
166 —==
2.16

Mounting Style F

3.30 MAX

2.500

WIRE PIGTAIL

@ .2664.005
2 PLACES

1.61 MAX

—
JUN || S—— —
1.750 13.0 MINBlwaBO MAX—P'

3.80 MAX

@ 234+ 005
ig 2 PLACES
L

fe—— 2.25 MAX

Mounting Style K
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HARTMAN Power Switching DC Contactors

K400 Series, Rated up to 400 Amps, 28 Vdc (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

Al A2 A2 Al O—> &—0ON
=~ = J———
O—‘-—-Iho AV O 1 8—0 Al O—2" 20 A2 |
| I L., ro—+73:
I (WHT} 3 O————"5—0 4 (GRN) 4% S .
| l ¢ O—’i’)f:g 3
« REDo———] (RED) +1 " .
! (BLK) -2 L e,
- BLK I 2 2
Circuit Configuration 1 Circuit Configuration 2 Circuit Configuration 3 Circuit Configuration 4
AMO—2  &—0n MO—3 20 A
5
|oO——~ry—O lg' 30__4;:??
R o*Jr—V—O 8 aQ0—~A | &—0n2 . 2—T7 870
SO a so—T 01
4 O———-"i"v_o 3 -4 7 o—-—’l;_o 8
| 130—T’_° 5
+l
ansiese ;o_- —os 1
-2 ::O_‘k_oo—4" -12:@]
OBSERVE POLARITY
Circuit Configuration 5 Circuit Configuration 6 Circuit Configuration 7

si0joe3uod Od

Buiysms 1oamod NVIWLIVH

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching DC Contactors

Product Facts

m 1.88to 2 Ibs. (854 to 908
grams) depending on style
selected

m < 30 cubic inches (490 cm?)
volume

m 400 A make/carry/break
m 4000 A rupture

m 28 VDC

m One NO and one NC

m Electronically economized
to reduce power

m Configuration flexibility
m Multiple mounting options

m -55°C to +70°C operating
temperature range
m Meets applicable

requirements of
MIL-PRF-6106M

K400 Series, Rated up to 400 Amps, 28 Vdc

Performance Data

Electrical Characteristics

Main Contacts —

Configuration — One NO and one NC
Voltage — 28 VDC

Current (Resistive Load) — 400 A
Rupture Current — 4000 A

Voltage Drop — 150 mV max.
Auxiliary Contacts —
Configuration — SPDT

Number of Auxiliary Contacts — 1
to3

Voltage — 28 VDC

Current:
Resistive Load — 5 A
Inductive Load — 1 A

Bounce — 5 ms at 28 VDC, 25°C
Dielectric Withstand — 1000 Vrm

i

<— 380 ——— =

General Characteristics

Operating Temperature — -55°C
to +70°C

Ground Survivability Temperature
—-55°C t0 +85°C

Altitude — 55,000 ft.
Decompression — 55,000 ft.
Electrical Life — 50,000 cycles
Mechanical Life — 100,000 cycles

Mounting Styles — Chassis, captive
screw, or bus bar

Weight — 1.88t0 2 Ib. (854 to 908 g)
depending on style

[96.52]

3000 —&= 40
762 Po.w]

i

[19@578] ' =
- A2 B2 80
R e A
1.210 !
[30.734) — - [[@|e®® [D 4&
] AN {
¢ L
1ﬁ1c ©m .266
© o7 [6.7564]
=] 134 ’e
[34.112)
4& 19
157 W79
[39.954] $7 T
W ! !
_ N el |
L 1.2
[30.963]
=
9_ _69 L_
630
S By [16.002]
3.79 —
[96.368] &
J& o .201
[5.105]
g
MATES WITH
, MS24308/2-2
= [5-3%]0—«>
2.20
[55.86]
Style Description Part No.
Chassis Mount KD400A7C 1616986-6
Bus Mount KD400B2C2 1-1616989-7

Coil Characteristics

Duty Cycle — Continuous (Electronic
Economized)

Pickup Voltage — 18 VDC nom., 20
VDC max. at 85°C

Max. Operating Voltage — 32 VDC
Dropout Voltage — 1.5t0 7 VDC
Inrush Current — 12 A max. (100 ms)

Pickup and Dropout Time — 25 ms
at 25°C

Suppression — +42'V

2.38
[60:325]

]
s

I
<t 1.98 —=—
50,165

2.59
[65.371]

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS

=TE

‘connectivity




HARTMAN Power Switching DC Contactors

Product Facts

m SPST NO, Double break

m Buss bar or chassis mount

designs
m Gasket sealed

m Multiple auxiliary contact

choices

m Meets many requirements

of MIL-PRF-6106

Coil Type

K500 Series, Rated up to 500 Amps, 28 Vdc

Performance Data

Electrical Characteristics
Main Contacts —

Contact Arrangement —
SPST NO, Double Break

Rated Operating Voltage —
28 Vdc

Resistive Rating — 500 Amps
Rupture Rating — 5,000 Amps
Auxiliary Contacts —

Aux. Contact Arrangement —
3 SPDT

Rated Operating Voltage — 28 Vdc
Resistive Rating — 5 Amps

Lamp Rating — 1 Amps

Low Level —1mA @ 28 Vdc

+1
OBSERVE 2 | |
POLARITY 3/ |

2

A — Economized with
Suppression

General Characteristics
Temperature Range —

-55°C to +85°C

Operating Cycles (Life) at Rated
Resistive Load — 50,000 cycles
Operating Cycles (Life)
Mechanical — 100,000 cycles
Altitude — 50,000 ft.

Weight, Max. — .88 Ibs

Operate Time @ 18 Vdc & 85°C,
Max. — 45 msec

Dropout Time @ 32 Vdc, Max. —
25 msec

Coil Characteristics

Duty Cycle — Continuous,
economizing

Operating Voltage, Nom. —
28 Vdc

Pickup Voltage, Max. — 18 Vidc
Dropout Voltage — 1to 7 Vdc
Inrush — 5 Amps

Hold @ 32 Vdc & -55°C —
0.272 mA max.

=TE
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HARTMAN Power Switching DC Contactors

K500 Series, Rated up to 500 Amps, 28 Vdc (Continued)

3.20
2.500
1
o
<
—1.59 —
R 1 |
©
g
-

]
1]

i
oo 154

b .75 =]
fe——1.66 —=I
o @ o
Mounting Style A

/——2 X 4-40 UNC-2B

CONNECTOR
17HD-015P~AM0O30

CENTER OF
328 GRAVITY

2 X $.234£ 005

) ..._f.._‘L%J?REF i ;
il ? 2.22 3

A N ]

feg—— 1 §§ ——em

For factory-direct application Mounting Style B
assistance, phone 419-521-9500 or
fax 419-526-2749.
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LOAZ

7 OﬁLo 8
ol
10
12 Q=
OBSERVE POLARITY

E

Circuit Configuration 5

Product Facts
m SPST NO, Double break
m Delay on operator or release

m Chassis Mount (bus bar
mount available)

m Gasket sealed

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

K500 Series, Rated up to 500 Amps, 28 Vdc (Continued)

Circuit Configurations (Consult TE for other available circuit configurations)

A10—AILOA2

n

+1 4

OBSERVE

POLARITY “
2

Hza
O_I)—015
S

12

S b

OBSERVE
POLARITY
-2

Circuit Configuration 2

Circuit Configuration 3

+ 1 O]

- 20—

ONOMIZ

A10_AILOA2 AL O—A | a— A2

Circuit Configuration 4

HARTMAN Part No. Mounting Style Coil Type Circuit Configuration  TE Part No.
K500B2C Bus Bar Mount 1 7-1616927-0
K500A2C Chassis Mount 1 4-1616951-4
K500B3C Bus Bar Mount 2 7-1616970-0
K500A3C Chassis Mount 2 6-1616970-9

Economized with
K500B7C01 Bus Bar Mount Suppression 3 9-1616965-0
K500A7C01 3 2-1616970-8
Chassis Mount
K500A1C 4 1-1616992-7
K500B1C 4 2-1616992-8
Bus Bar Mount
K500B3C02 5 7-2252003-3

K Series, Rated up to 500 Amps, 28 Vdc — Time Delay

Performance Data

Electrical Characteristics

Contact Arrangement —
SPST NO, Double Break

Rated Operating Voltage —
28\DC

Resistive Rating — 500A

Rupture Rating — 5000A

Delay on operate or release — See
note 1

General Characteristics
Temperature Range —

-55°C to +85°C

Minimum Electrical Cycles —
50,000

Minimum Mechanical Cycles —
100,000 @ 125A

Dielectric Strength — 1000 Vrms
Altitude — 50,000 ft
Weight, Max. — 1.0 Ibs

Duty Cycle — Intermittent or
Continuous (See note 2)

Operating Voltage Range — 21 - 32
Vdc

Drop Out Voltage —1to 7 Vdc

NOTES

IR

I

3.34

e— .75 —==

fs— | 87 ——e=

1. Delay can be tailored to meet customer need. Consult Factory.
2. Intermittent duty coil is recommended for starting applications where significant control voltage sags are possible. Consult factory to

specify correct coil duty for your application.

f—— 2. |6 —==

i
_

[1.00 +0.50

WIRE LENGTH
12.0 £0.50
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HARTMAN Power Switching DC Contactors

K-1000 Series, Rated up to 1,000 Amps, 28 Vdc

Product Facts 5.3

Performance Data o
m SPST NO, Double break . -
Electrical Characteristics S %

m Gasket sealed Contact Arrangement —
m Meets many requirements SPSTNO, Double Break @@ @@
of MIL-PRF-6106 Rated Operating Voltage — 28 Vdc
Resistive Rating — 1,000 Amps

General Characteristics x "
Temperature Range —

_55°C to +71 OC 12- 20 uuc 24
Operating Cycles (Life) at Rated 3
Resistive Load — 50,000 cycles

Operating Cycles (Life) _LI | |A-L|___U I
Mechanical — 100,000 cycles T“, H_
Weight, Max. — 2.75 Ibs W
Coil Characteristics \ I ]
[__

&
®

economizing
Operating Voltage, Nom. — 28 Vidc

Duty Cycle — Continuous,
\—Q. JZ UNC 2A

Pickup Voltage, Max. @25°C — l 3.62
18 Vdc T
Dropout Voltage — 1to 8 Vdc - 268 JOUNTING HoLES
™
Current, Inrush, Max. @ 30 Vdc — e p
7.0 Amps
Current, Hold, Max. @30 Vde — |- @$ @@
1.0 Amps L e
Mounting Style A
Circuit Configurations (Consult factory for other available circuit
configurations)
O—  ~O
I
X1 O— —
ELECTRONIC] |
ECONOMIZIR
-x2 0—
Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
K-1000A1F03 Gasket Sealed A Continuous 1 4-1616966-1

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching DC Contactors

Cross Reference

Main Main operating A" coil  Seal puy  CoilTranms. yaprman TE
Current  AC/DC  Rating Contact Contact Voltage
Rating Config. Mode Config. Voltage  Type Cycle (VDC) Part No. Part No.
28 SPSTNO Side Stable 2PDT 28 Gasket Cont. Econ. 42 K200A1C 5-1616970-9
200 0c 28 SPSTNO Side Stable 2PDT 28 Gasket Cont. Econ. 42 K200B3C02 4-1616968-7
28 SPSTNO Side Stable 2PDT 28 Gasket Cont. Econ. 42 K200B1C 6-1616970-0
28 SPSTNO Side Stable 2PDT 28 Gasket Cont. Econ. 42 K200A3C 8-1616977-1
28 SPSTNO Side Stable 2PDT 28 Gasket Cont. Econ. 42 K4001A3C 6-1616968-5
28 SPSTNO Side Stable 2PDT 28 Gasket Cont. Econ. 42 K4001B3C 4-1616959-0
28 SPSTNO Side Stable 1PSTNO 28 Gasket Cont. Econ. 42 K400A4C1 6-1616965-1
28 SPSTNO Side Stable None 28 Gasket Intermittent - K400B1D 8-1616968-4
400 DC 28 SPSTNO Side Stable None 28 Gasket Continuous - K400B1F 2-1616921-3
28 SPSTNO Side Stable 2PDT 28 Gasket Cont. Econ. 42 K400B3C05  7-1616941-3
28 SPST Side Stable 3PDT 28 Gasket Cont. Econ. 42 K4001B7C 4-1616959-8
28 SPST Side Stable 3PDT 28 Gasket Cont. Econ. 42 K4001A7C 6-1616970-7
28 SPST Side Stable 1PDT 28 Gasket Cont. Econ. 42 K4001B2C 6-1616970-8
28 SPST Side Stable 1PDT 28 Gasket Cont. Econ. 42 K4001A2C 6-1616970-6
28 SPST Side Stable None 28 Gasket Continuous - K400A1F1 4-1616964-5
26 SPSTNO  SideStale STPTTPST 98 Gaseet  Cont. Econ. 42 K400BTI2C  5-1616046-6
NO, 1PSTNC
28 SPSTNO Side Stable - 28 Gasket Cont. Econ. 42 K4001A1C1 6-1616988-2
28 SPSTNO Side Stable 1PDT 28 Gasket Cont. Econ. 42 K500B2C 7-1616927-0
28 SPSTNO Side Stable 2PDT 28 Gasket Cont. Econ. 42 K500B3C 7-1616970-0
500 0C 28 SPSTNO Side Stable 2PDT 28 Gasket Cont. Econ. 42 K500A3C 6-1616970-9
28 SPSTNO Side Stable 1PDT 28 (Gasket Cont. Econ. 42 K500A2C 4-1616951-4
28 SPSTNO Side Stable 3PDT 28 Gasket Cont. Econ. 42 K500A7C01 2-1616970-8
28 SPSTNO Side Stable 3PDT 28 Gasket Cont. Econ. 42 K500B7C01 9-1616965-0
28 SPSTNO Side Stable - 28 Gasket Cont. Econ. 42 K500A1C 1-1616992-7
1000 DC 28 SPSTNO Side Stable - 28 Gasket Continuous - K1000A1F03  4-1616966-1
@
OI
o%
g
35
3 Z
o3
-
(]
-~
wn
:
=+
0
3,
=
Q
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HARTMAN Power Switching DC Contactors

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Power Switching DC Contactors

DH-14 and DH-21 Series, Rated up to 25 Amps, 28 Vdc

Product Facts

m SPDT, 1 NO, 1 NC,
Double Break

m Hermetically Sealed

m DH21 Series has
magnetically latched
contacts

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics

Contact Arrangement —
SPDT, 1 NO, 1 NC, Double Break

Rated Operating Voltage —
28 Vdc

Resistive Rating — 25 Amps
Inductive Rating — 25 Amps
Motor Rating — 15 Amps

General Characteristics
Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms
Circuit to Circuit — 1,250 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Altitude Max. — 80,000 ft.

Coil Characteristics

Duty Cycle —

Continuous (Type A, See diagram
below), Continuous with suppres-
sion (Type B, See diagram below) or
Intermittent (Type C)

Operating Voltage, Nom. —

28 Vide

Pickup Voltage @ 25°C, Max. —
18 Vdc

Dropout Voltage @ 25°C, Max. —
1.0to 7 Vde

Weight — .39 Ibs
Coil Type
! |
+X1 O +X1 Q 8 +A O O +X
OBSERVE OBSERVE OBSERVE OBSERVE
POLARITY POLARITY = POLARITY POLARITY
X2 O O 8 O O -Y

A — Continuous

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

B — Continuous with Suppression

C — Intermittent

=TE
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DH-14 and DH-21 Series, Rated up to 25 Amps, 28 Vdc (Continued)

1.438

NpoT To InDICATE
X TERMINAL _/
.171 HOLE

4 MTG. HOLES

Iﬂ—!.438—>i \

6-32 STUD
3 MTG. STUDS

For factory-direct application

Mounting Style A Mounting Style B

.171 DIA, HOLE g
£ MTG. HOLES YNna PLATE LOCATING
X 1.81 HAX
]————\1.433 -——.[
&

r—— 1.438———']

'@\DPPOSITE 2 MOUNTING HOLES
TO BE FREE OF PAINT
LOCATION OPTIONAL

8-32UNC-2A STUD 6-32UNC-2A STUD
4 STUDS / 4 STUDS

2.51 MAX,

| !
TIT LT
| |

Mounting Style C

assistance, phone 419-521-9500 or

fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS

NOTE:
PAINT REMOVED BOTH SIDES OF EiTHER
OF 2 OPPOSITE MTG HOLES.



HARTMAN Power Switching DC Contactors

DH-14 and DH-21 Series, Rated up to 25 Amps, 28 Vdc (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

a20 ‘:”: -Oas
Al ] A4
1

x |
@~ POLARIZED !
PERMANENT MAGNET
OBSERVE w RETURN

POLARITY
—-X2

Circuit Configuration 1

A3

A4

Circuit Configuration 2

NNO—-a | [ A3
Al O———— A
1
+X1
[y H
POLARIZED il pemsosnt
s WOET
POLARITY RETURN
-X2

Circuit Configuration 3

o O—hA ]

1 I
| |
Y1
+X(G POLARIZED POLAR ZED O
e ok

Circuit Configuration 4

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
DH-14A Hermetically Sealed A A 1 1616089-1
DH-14AL Hermetically Sealed B A 2 1616089-2
DH-14AT Hermetically Sealed A B 3 1616089-3
DH-21N* Hermetically Sealed (¢} C 4 1616026-2
*DH21N is a magnetically latched unit. Contacts will remain in position until the opposing coil is pulsed.
For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
PAGE 71
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Product Facts
m 2 SPST, 1 NO, 1 NC

m DH-18 Series are center-off
double-throw units

m Gasket Sealed or
Hermetically Sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-R-6106

Coil Type

+X1 O
OBSERVE
POLARITY

X2 O

A — Continuous

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

D-7, DH-7 and DH-18 Series, Rated up to 50 Amps, 28 Vdc

Performance Data

Electrical Characteristics

Contact Arrangement —
2 SPST, 1 NO, 1 NC, Electrically Latched

Rated Operating Voltage —
28 Vdc

Resistive Rating — 50 Amps
Inductive Rating — 25 Amps

General Characteristics
Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,500 Vrms
Circuit to Circuit — 1,500 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Altitude Max. — 50,000 ft.

Weight — .72 t0 .94 Ibs

+Y1

RETURN

B — Continuous with Suppression

/// HIGH PERFORMANCE RELAYS

PERMANENT
MAGNET

Coil Characteristics

Duty Cycle —

Continuous (Type A, See diagram below)
or Continuous with suppression (Type
B, See diagram below) or Continuous
(Type C)

Operating Voltage, Nom. —

28 Vdc

Pickup Voltage @ 25°C, Max. —
18 Vde

Dropout Voltage @ 25°C, Max. —
15107 Vde

Coil Current @ 25°C, Max. —
0.28 Amp

O #x1
OBSERVE
POLARITY

C — Continuous



2.50 DIA. MAX.———-‘
l-— 2.44 MAX.I

D-7, DH-7 and DH-18 Series, Rated up to 50 Amps, 28 Vdc (Continued)

.171 DIA, HOLE

| 4 MTG. HOLES

~— EVAC. TUBE
.250 MAX, HIGH

REMOVE PAINT
/'BOTH SIDES

OF EITHER OF 2
OPPOSITE MTG. HOLES

6-32 CLASS NC-2A
{"Stup. 2 STuDS

10-32 CLASS NF-2A
/_STUD, 4 STUDS

(g}

je—— 2.500 MAX.

R
.173 £.004 DIA. HOLE OF EITHER OF 2 OPPOSITI
4 MTG. HOLES MTG. HOLES.

Mounting Style A

2.59 MAX, DIA. L 10-32 UNF-2A
2 STUDS

EMOVE PAINT BOTH SIDES
E

6-32 UNC~2A
X 8 STUDS

s

2.50 MAX.

=

Mounting Style C

For factory-direct application
assistance, phone 419-521-9500 or

fax 419-526-2749.

.201 DIA HOLE

4 MTG

HOLES

EVACUATION TUBE
/  (SEALED)

2.44 MAX

fe—.875—

0
3.25 MAX

6-32 UNC-2A

8 STUDS

10-32 UNF-2A
/"4 5100S

S

©
O«
“™

2.59 MAX ———]

1.97+.06

Mounting Style B

3. 25 MAX.

2.750

[e——2. 53 MAX, —=

2N \I
v

]
e 4

1. 125

2, B4 MAX, ——=

N

(=}
psz N
o+
=
\_

\_. 201 DIA. HOLE
4 MTG. HOLES

ZREMOVE PAINT BOTH

SIDES

~

OF EITHER SET

OF MOUNTING HOLES

10-32 UNF-2A
12 STUDS

l——-———s. 171 MAX.

INSULATE EVAC.
TUBE SEALED

6-32 UNC-2A
3 STUDS

920
)
_®

Mounting Style D

LOCATION
OPTIONAL
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HARTMAN Power Switching DC Contactors

D-7, DH-7 and DH-18 Series, Rated up to 50 Amps, 28 Vdc (Continued)

REMOVE THE PAINT FROM
BOTH SIDES OF EITHER OF
2 QPPOSITE MTG HOLES

2.44 MAX

|e———— 2,50 DIA MAX ——o=]

<173 £.004 HOLE
4 MTG. HOLES

2,50 MAX

Mounting Style E

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Power Switching DC Contactors

D-7, DH-7 and DH-18 Series, Rated up to 50 Amps, 28 Vdc (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

0BSERVE
POLARITY

| A4

A3

PERMANENT
MAGNET

Circuit Configuration 1

0BSERVE
POLARITY
-X2

12
13

U PERMANENT

Circuit Configuration 4

+X1

OBSERVE
POLARITY

|

| ] PERMANENT

(1 J] MAGNET
-x2

Circuit Configuration 2

PEWENT

+X1
OBSERVE POLARITY
-X2

Circuit Configuration 5

_g———on

A3O——2 A —Ona1
—]——O82

83 O—* & ——0OB1
—tT——0¢2

30— a——-0c1
002

03 O——* a—Obt

1 F———om
OBSERVE
PERMANENT POLARITY
NAGNET X
RETURN

Circuit Configuration 3

3 ; 32
210 ‘T—o—Olzz
1HOo—= |

: I l ::;M
A3
X1 O—:‘ .
OBSERVE
POLARITY

-X2 O—

Circuit Configuration 6

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
D-7AC Gasket Sealed A A 1 1616088-1
D-7LHB Gasket Sealed C A 2 1616064-1
DH-18DA* Hermetically Sealed D C 3 1616050-2
DH-7ATK Hermetically Sealed B B 4 1616089-7
DH-7MN Hermetically Sealed A A 5 1616103-2
DH-7TB Hermetically Sealed E A 6 1-1616089-3

*DH-18DA is a 4PDT center-off unit. Contacts will return to the center position when coil power is removed.

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

=TE
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HARTMAN Power Switching DC Contactors

Product Facts

m SPST NO, Double Break or
SPDT Double Break

m Gasket Sealed
m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

A-1077 Series, Rated up to 100 Amps, 28 Vdc

Performance Data

Electrical Characteristics

Main Contact Configuration —
A-1077DD — SPST NO
A-1077S — SPDT

Rated Operating Voltage —
28 Vdc

Main Contact Rating —
Resistive Rating — 100 Amps
Inductive Rating — 100 Amps
Motor Rating — 100 Amps
Interrupt Rating — 1,200 Amps
Auxiliary Contacts —

Resistive Rating —
5 Amp, 28 VAC/115 VAC

General Characteristics
Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms
Circuit to Circuit — 1,250 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Altitude, Max. — 50,000 ft.
Weight, Max. — 15102 Ibs

Coil Characteristics

Coil Characteristics

Duty Cycle — Continuous
Operating Voltage, Max. — 32 Vdc
Operating Voltage, Min. — 24 Vdc

Pickup Voltage @ 25°C, Max. —
16.5 Vde

Dropout Voltage — 1to 7 Vdc

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Power Switching DC Contactors

A-1077 Series, Rated up to 100 Amps, 28 Vdc (Continued)

203 DIA HOLE
Lo A
~ = r g
fin)
l 7
3 Qo 2
E ~
7|
n
r"!' N & %)
~
1 )
.09~ b— — P18
.61
— 02—
—1.23 — 128
——1.59 T
1.875
2.25 MAX S / e
1/4-28 UNF-2A - 2 STUDS |
_\ w-n - 5 STUDS
I @,
‘ ¢ g g
: ' Zoza
P 3
~ e e — b
R : 3
l c r———————}n
Mounting Style A Mounting Style B
Circuit Configurations (Consult factory for other available circuit configurations)
A3
|
A A B —
M . 2 Al o——‘ : A2
I!: :?,’/
12 ] 13
1O A 12 O—o— :8 14
1M O—— :
I
O O +X1 O [
I—r_l X
-x2 O
Circuit Configuration 1 Circuit Configuration 2
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-1077DD Gasket Sealed A Continuous 1 1616055-3
A-1077S Gasket Sealed B Continuous, 2 1616081-3

w/ Suppression

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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D-31 Series, Rated up to 100 Amps, 28 Vdc

Product Facts

m SPDT, Center Off,
Double Break

m Gasket Sealed, Vented

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics
Main Contacts —

Main Contact Configuration —
SPDT, Center Off, Double Break

Voltage, Nom. — 28 Vdc
Resistive Rating — 100 Amps
Inductive Rating — 100 Amps
Motor Rating — 80 Amps
Overload Rating — 800 Amps
Rupture Rating — 1,000 Amps
Auxiliary Contacts —

Aux. Contact Configuration —
SPST, NO

Voltage, Nom. — 115 VAC, 400 Hz
or 28 Vdc

Resistive Rating — 3 Amp
Inductive Rating — 3 Amp
Lamp Rating — 1 Amp

-55°C to+71°C

50,000 cycles

S :
___l —-l_“ .Y_ /-lMS MAX LUG DIA

3.42 SO
et 71—
2,874 | 344 ]
- 87— | 621, fe—2.56 £, 06—

General Characteristics
Temperature Range —

Operating Cycles (Life) at Rated
Resistive Load, Min. —

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Altitude — 50,000 ft.

Weight, Max. —11b 150z

.

L ~~1/74 - 28 UNF-24
4 STWS

=i

T.ssz DIA LUG SEAT

9
L

3.65 WAX DIA
874

PAINT REMOVED BOTH SIDES
EKILT? OF 2 OPPOSITE WTG.

\ |—-134—- 75 r—

) ]
/’ : \=5/16 R WRENCH CLEARANCE @ L:—
38 %, 06—
VENT .218*+010 pia HoLE
(Loc. oPT.) 005 6-32 UNC-2A
4 MTG, HOLES 6 STUDS

Mounting Style A

Coil Characteristics

Duty Cycle — Continuous

Coil Data, X Coil —

Operating Voltage, Nominal —
115 VAC, 400 Hz

Pickup Voltage @ 25°C, Max.,
Initial — 75 VAC, 400 Hz

Dropout Voltage @ 25°C —
12Vt0 38V

Coil Resistance +20% @ 25°C —
655 Ohms

Coil Current @ 25°C —

.050 Amp DC AV @ 115 VAG, 400 Hz
Coil Data, Y Coil —

Operating Voltage, Nominal —
28 Vdc

Pickup Voltage @ 25°C, Max.,
Initial — 15 VDC

Dropout Voltage @ 25°C —
20Vto65V

Coil Resistance +20% @ 25°C —
163 Ohms

Coil Current @ 25°C —

215 Amp Max. @ 28 Vdc

Circuit Configurations (Consult
factory for other available circuit
configurations)

J— S—
o] [
A ()_A A—‘Ost
X1 h——_( ) et
%g ;z. POLARITY 28 VDC
x2 _-————O-vz
"@j
12 O
PG e

Circuit Configuration 1

HARTMAN Construction Mounting Coil Circuit TE
For factory-direct application Part Number Type Style Type Config. Part Number
D-31BAA Gasket/Vented A Continuous 1 1616097-1

assistance, phone 419-521-9500 or

fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS



Product Facts

m 2PST, Center Off, Double
Break

m Gasket Sealed, Vented

m Meets many requirements
of MIL-PRF-6106

D-32A Series, Rated up to 100 Amps, 28 Vdc

Performance Data

Electrical Characteristics
Main Contacts —

Main Contact Configuration —
2PST, Center Off

Voltage, Nom. — 28 Vdc
Resistive Rating — 100 Amps
Inductive Rating — 100 Amps
Motor Rating — 80 Amps
Lamp Rating — 50 Amps
Overload Rating — 800 Amps
Rupture Rating — 1,000 Amps
Auxiliary Contacts —

Aux. Contact Configuration —
SPST

Voltage, Nom. — 28 Vdc
Resistive Rating — 0.1 Amps
Inductive Rating — 0.1 Amps
Lamp Rating — 0.1 Amps

General Characteristics
Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

50,000 cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms
Circuit to Circuit — 1,250 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Altitude — 50,000 ft.

Weight, Max. — 1.9 Ibs

Coil Characteristics

Duty Cycle — Continuous with
suppression

Operating Voltage, Nom. — 28 Vdc
Operating Voltage, Max. — 30 Vdc
Pickup Voltage, Max. — 18 Vdc

Dropout Voltage, Max. —
1.5t07.5Vde

Hold Voltage — 8.0 Vdc

Coil Resistance +10% @ 77°F —
163 Ohms

Coil Current @ 77°F & 30 Vdc,
Max. — 0.215 Amp

664 MAX. 3.94 MAX
LUG DIA, - .62 2,58
— -.m
.562 DIA, . . i
LUG SEAT Circuit Configurations (Consult
.250-28 UNF-2A factory for other available circuit con-
4 STWS, figurations)
ﬂ «0o— 1| || &0
d ! Al O—‘ ‘—Om
=il ol (e
ity vt
.31 RAD, ® L - ®
N ot
+ 13
VENT -/ .01 O—
(LOCATION \-.210 2:80 oia. HoLE  “-Ms3470WI0-6P ! -
OPTIONAL) 4 MTG, HOLES. MO INTERLOCK
Mounting Style A Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
For factory-direct application Continuous
assistance, phone 419-521-9500 or D-32A Gasket/Vented A 1 1616097-2

fax 419-526-2749.

w/ Suppression
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Product Facts

m SPDT, 1 NO, 1 NC,
Double Break

m Gasket Sealed or
Hermetically Sealed

m Meets many requirements
of MIL-PRF-6106

DH-25 Series, Rated up to 100 Amps, 28 Vdc

Performance Data

Electrical Characteristics

Contact Arrangement —
SPDT, 1 NO, 1 NC, Double Break

Rated Operating Voltage —
28 Vdc

Resistive Rating — 100 Amps
Inductive Rating — 100 Amps
Motor Rating — 60 Amps

Interrupt Rating — 600 Amps

1/;;3gscuss UNF-2A EVACUAT 10N
SQUARE E
27 = 3""2 875 ==
& f—2.31—4 .62£.06
{ ;.56|- /
17 ]
' N . M$
w0 (73
517 (&)
~i2
~
-]
~
)
+.010
\"‘ A/ l-.218-.005 HOLE
- 4 MTG. HOLES

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

6-32 UNC-2A -381.06
2 STuDS

Mounting Style A

General Characteristics
Temperature Range —

-55°C to +85°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms
Circuit to Circuit — 1,250 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Altitude Max. — 80,000 ft.
Weight —1.81 Ibs

Coil Characteristics

Duty Cycle —

Continuous

Operating Voltage, Max. — 32 Vdc
Operating Voltage @ 21°C, Min.
— 18 Vdc

Dropout Voltage @ 25°C, Max. —
1.0to 7 Vde

Coil Resistance +20% @ 25°C —
180 Ohms

Circuit Configurations (Consult
factory for other available circuit
configurations)

A2 O—m= | [[:: A4
A3
+X1
OBSERVE
POLARITY RETlRN
-x2
AN

MECHAN|CAL
INTERLOCK

Circuit Configuration 1

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
DH-25EA Hermetically Sealed A Continuous 1 1616089-4

/// HIGH PERFORMANCE RELAYS



DHR-31BA Series, Rated up to 100 Amps, 28 Vdc

Product Facts
m SPDT, Center Off
m Hermetically Sealed

Aux. Contact Configuration —
SPST, NO

Resistive Rating — 5 Amp
Inductive Rating — 5 Amp

Performance Data

Electrical Characteristics
Main Contacts —

Main Contact Arrangement — .
SPDT, Center Off g General Characteristics

Rated Operating Voltage — Temperature Range —
28 Vdc -55°C to +120°C

Resistive Rating — 100 Amps Operating Cycles (Life) at Rated
Inductive Rating — 100 Amps (I:/i*ls(::hve Load, Min. —50,000
Motor Rating — 100 Amps Weight — 11013 0z

Inrush, Max. — 500 Amps

Auxiliary Contacts —

EVACUATION TUBE
TEFLON INSULATFD

4 -8 UNF-2ZA
—% srus.

2.875

~~_ REMQVE PAINT BOTH SIDE =
OF ELTHER OF 2 OPPOSITE

2
4 MTG.

oy , &, @ Fﬂl
.
+.010 u
.218 -.005 DIA.HOLE
HOLES.

§-3Z UNC-2A
& STUDS

Mounting Style A

Coil Characteristics

Duty Cycle — Continuous

Operating Voltage, Nom. —

Coil X1-X2 (120 V, 400 Hz) —
Pickup 100 V Max. Hot
Dropout25V +20V
Nom. Resistance 1050 Ohms + 10%

Coil Y1-Y2 (28 Vdc) —

Pickup 20 Vdc Max. Hot
Dropout 1.5to 7 Vde
Nom. Resistance 163 Ohms + 10%

Coil Current @ Nom. 120 V —

X1-X2 —0.12 Amp at 25°C

Coil Current @ Nom. 28 Vdc —

Y1-Y2 —0.19 Amp at 25°C

Circuit Configurations (Consult
factory for other available circuit
configurations)

sz O——A E ! { : A————O 82

E® e A Ou

%1 v ,‘ i_%-—o Yi

15 v & | OBSERVE "

400 Hz. T | | SOLARITY 28 Ve

x2 O—A_.LJ } b————O -2
1 o———A\'\—, ;

Circuit Configuration 1

. o HARTMAN Construction Mounting Coil Circuit TE
For_factory-dlrect application Part Number Type Style Type Config. Part Number
assistance, phone 419-521-9500 or DHR-31BA Hermetically Sealed A Continuous 1 1616098-1

fax 419-526-2749.
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A1077 Series, Rated up to 200 Amps, 28 Vdc

Product Facts

m SPST NO, Double Break or
SPDT Double Break

m Gasket Sealed
m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application Performance Data General Characteristics Coil Characteristlics
?sxsi‘ls%rjggé?;;:ge 419-521-9500 or Electrical Characteristics TeTperaturf Range — Duty Cycle — Continuous
a ' Contact Arrangement — 55°Cto+71°C Operating Voltage, Max. —
SPST NO. Double Break or Operating Cycles (Life) at Rated 32 Vde
SPDT Double Break ?y?;?éss"ve Load, Min. — 50,000 gfs(rjating Voltage, Nom. —
. o C
?;:,%% Operating Voltage Operating Cycles (Life) Pickup Voltage @ 25°C, Max. —
Resistive Rating — 200 Amos Mechanical, Min. — 100,000 cycles 16,5 Ve
Inrush Rati ’ 800 A ' Dielectric Strength — Dropout Voltage — 1.0t0 7 Vdc
nrush Rating — U0 Amps Al Circuits to Ground — 1,250 Vims

Circuit to Circuit — 1,250 Vrms
Coil to Ground and Aux. Contacts —
1,000 Vrms

Weight — 1.50 to 1.90 Ibs

.203 DIA, HOLE

- 4 MTG. HOLES .203 DIA, HOLE

4 MTG. HOLES

|~ .22

2.75 MAX.
12— 3=
& o
B
.@,
!

2.19

1.875
o

)

> 7
o +

oo
] ke
fe——1.875

2,25 MAX.

.22 I—— .
) 1

1/74-28 UNF-2A
/_ 2 STUDS

2 STUDS
6-32 UNC-2A
e 6 8 STUDS
T 6-32 UNC-2A
- ) 8 STUDS
~ 'Y

i ERAns

)
£24]4]:81]

MAX.,
(4

2.94

172

1

i~—1.72

Il
=

Mounting Style A Mounting Style B

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS



HARTMAN Power Switching DC Contactors

A1077 Series, Rated up to 200 Amps, 28 Vdc (Continued)

& B = = .203 DIA HOLE
!— 4 MTG HOLES
> 1m0 e
A TY YW
{3 th
5 TEs
: : CI
=
2 252 O P|:
- P -
o~ =~
Tl
<+
£ D
6 b b@r
s 17— 6-32 UNC-2A
09 o] l__ it 2 REQ'D
——1.31
e .61 = = .36
1.875
2.25 MAX
1/4-28 UNF-2A
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6-32 UNC-2A 2 REQ'D
[ 2 sTuos 2 STUDS !_
T J—- : | — DEUTSH JTE-20-02
I . 6 REQ'D
2 rf n
5 4 [ in '
20 i = z | DR R Ox
° 3
N N
~ =
i . . L L,
- = T T T
Mounting Style C Mounting Style D
& o5 = % .203 DIA, HOLE
1= 000 4 MTG. HOLES
‘I’ o> &
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> - w
3 Hpa
v“% 1_ o7
e >
o- P2
<
E a @ 3 QJ ®
- > +
S
f A OT
T (o] o
8 SPGEL >
= .61 W31 n
e—1.875 _|
2.25 MAX. g z
1/4-28 UNF-2A [
B 4/§Iuns Y] >
6-32 UNC-2A 9.- <
» - _
=~ 8 STUDS o) v
VL [ =— 3 g
f (]
| ® -
|d
o | 152 7))
w NN U
< “reR E
2 R =|:
- 0
- =2
3 =
o =
«Q
11ty ey
For factory-direct application Mounting Style E

assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching DC Contactors

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

A1077 Series, Rated up to 200 Amps, 28 Vdc (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

*
(o} A:L o LU
|
o PN

O X2

Circuit Configuration 1

X1 O

O X2

Circuit Configuration 2

B3 B2

Al

+X1O———

Circuit Configuration 3

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-1077D Gasket Sealed A Intermittent 1 1616055-2
A-1077F Gasket Sealed B Continuous 1 1616055-4
A-1077G Gasket Sealed (e} Continuous 2 1616055-5
A-1077V Gasket Sealed D Continuous 1 1616055-6
A-1077W Gasket Sealed E Continuous 3 1616081-4

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Product Facts

m SPST NC, Double Break

m Gasket Sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

A876 Series, Rated up to 200 Amps, 28 Vdc

Performance Data

Electrical Characteristics
Main Contacts —

Main Contact Configuration —
SPST NC, Double Break

Rated Operating Voltage —
28 Vdc

Resistive Rating — 200 Amps
Inrush, Carry Only — 900 Amps
Auxiliary Contacts —

Aux. Contact Configuration —
DPSTNO

Voltage, Nom. — 28 Vdc
Resistive Rating — 5 Amps

General Characteristics
Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms
Circuit to Circuit — 1,250 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Weight — 3.00 Ibs
Coil Characteristics

3.25 MAX

\ 1962 -3%Ho0LE 4 MTG HOLES

3/8-24 UNF-2A
8-32 UNC- 2A Q —
6 STUDS
Ll |

3.31 MAX

~ VENT
LOCAT ION
OPT

Mounting Style A

Circuit Configurations (Consult

factory for other available circuit

; configurations)

Duty Cycle — Intermittent
Operating Voltage — 24 to 30 Vdc A3 O_LI_O A2
Pickup Voltage, Max. — 18 Vdc
Dropout Voltage — 1to 7 Vdc —_—
Coil Resistance + 20% @ 25°C — B (O—4A 1 A—O»m
19.7 Ohms -1

aO—A | A—Qo

Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-876K Gasket/Vented A Intermittent 1 1616059-1
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HARTMAN Power Switching DC Contactors

A1077 Series, Rated up to 230 Amps, 28 Vdc

Product Facts
m Gasket Sealed
m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

N o~ .203 DIA. HOLE
Performance Data S Ié 5z = e s
Electrical Characteristics |G 299
Contact Arrangement — ;ﬁ '}’— o @ @

SPST NO, Double Break or <l !
SPDT Double Break ﬂl P2
Rated Operating Voltage — 2 o
28 Vidc |
Resistive Rating — 230 Amps I |¢¢¢ o}ﬂ
Inrush Rating — 600 Amps B DI J _L .36 =
. .- e .61 =31 =4
General Characteristics 1o
Temperature Range — 2.25 H2%:
-55°C to +71°C
Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000 17428 -2
cycles } [_
Operating Cycles (Life) . / [& s
Mechanical, Min. — 100,000 cycles ) )
Dielectric Strength — =
All Gircuits to Ground — 1,250 Vrms T
Circuit to Circuit — 1,250 Vrms 3 R
Coil to Ground and Aux. Gontacts — 2 = dcd.ele
1,000 Vrms “r - "
Weight —1.90 Ibs &
Coil Characteristics 2
Duty Cycle — Continuous
Operating Voltage, Max. —
30 Vde J
Operating Voltage, Nom. — : :
24 Vde Mounting Style A
Pickup Voltage @ 25°C, Max. —
16.5 Vde Circuit Configurations (Consult factory for other available circuit
Dropout Voltage — 0.5 to 7 Vdc configurations)
83 82
e——
A ‘ H : A2
!
13 \ 23
12 g ! \-—:g 22
1" o—— : —02n
1
x1 X2
Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
For_factory-direct application Part Number Type Style Type Config. Part Number
assistance, phone 419-521-9500 or A-1077B Gasket Sealed A Continuous 1 1616081-1

fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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A-770 and AR-770 Series, Rated up to 300 Amps, 28 Vdc

Product Facts

m SPST NO, Double Break

m Gasket Sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Performance Data General Characteristics Coil Characteristics
: ok Temperature Range — Duty Cycle —
E:;f::ltc::r::z::gﬁfhcs -55°C to +71°C DC Cpntinuous or Intgrmittem or
SPSTNO Doublge Break Operating Cycles (Life) at Rated Continuous or Intermittent with
' . Resistive Load, Min. — 50,000 suppression
Rated Operating Voltage — cycles Operating Voltage, Nom. —
28 Vdc . i 28 Vd
. . Operating Cycles (Life) c
Resistive Rating — 300 Amps Mechanical, Min. — 100,000 cycles  Pickup Voltage @ 25°C, Max. —
Motor Load — 300 Amps Dielectric Strength — 16 Vdc
Rupture Rating — 3,000 Amps All Circuits to Ground — 1,250 Vrms Dropout Voltage @ 25°C —
Circuit to Circuit — 1,250 Vrms 15t05 Vde
Coil to Ground and Aux. Contacts — Coil Current, Max., Holding —
1,000 Vrms Coil Type A— 0.4 Amp
Altitude Max. — 50,000 ft. Coil Type B—0.625 Amp

Weight — 2.00 Ibs

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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A-770 and AR-770 Series, Rated up to 300 Amps, 28 Vdc (Continued)

2.56

©
G-

+.010
.286 -.000 DIA. HOLE,

/"~ SPOTFACE .438 DIA.
2 MTG. HOLES

g

3/8-24 UNF-2A
2 STUDS STUDS

8-32 UNC-2
3

A
10-32 UNF-2A
2 STUDS

__jf_

S
; &
T e g
€ 5
VENT (LOCATION OPTIONAL)
REMOVE FINISH FROM
WTG. FEET
2 PLACES
Mounting Style A
$.266°:59
VY S T 77 O 2 MTG. HOLES
4,563
[ 4,06 MAX et
I ® ~
8 (] o @
«~ <
. -
20 - - - ¢
B & N N T
~ € 8
i fu - 2
@ < s @~
: ® \S 4
e .78
3.9
3/8~24 UNF-2A 10-32 UNF-2A
2 STUDS 2 STUDS
I 4
~ ©
3 htd
ge—. £,
3
~

VENT (LOCAT{ON OPTIONAL)

Mounting Style C

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS

5.13
4,562
4.28 VENT (LOC OPT)
3.91 /
e, 78:
o=, 2Gtma—
28— =i
i D)< =
- ¥ < é
O @]
o —
I fany b “
>
.010/
#.266 7000
2 MTG, HOLES
SPOTFACE .44

10-32 UNF-2A
3 STUDS

3.00 MAX

| e

Mounting Style B

MAX
519
4562
4.0¢ MAX,
danel T TN
® W@
o ' Y] -
A0 «9® X () | +010
% ” .266 ~.000 HOLE
’3 L A 2MTG HOLES
T &
a® _ L) VENT
= ™ (LOCATION
OPTIONAL)
% —24 UNF-2A
STUD,2 STUDS  (8-32UNG-2A o _32 yNF-2A
S $TUD, 2 STUDS
»
«
'-
<
L 0

Mounting Style D



HARTMAN Power Switching DC Contactors

A-770 and AR-770 Series, Rated up to 300 Amps, 28 Vdc (Continued)

2.56 %A%
I-‘Lzs—-—
1314
@®
®—X2
®
1.25 —=1
.62 jo—
N
A2
®
14
®
R)-X2
©

®
o)

23

f{'} .
‘@ O 2 75} ] @
/ JANL

:
®
&

+.01
2 MTG. HOLES Z 2’2‘?8 -g&t_)gsnm. HOLE
3/8-24 UNF-2A
3/8~24 UNF~2A - =
2 STUDS i é%uggc 2 _ 2 STWS
- = 8-32 UNC-2A
T 2'stood " 8 STus
> .
§£ 3
[} 3. o~
- “
o~
J ——— ] \
== ==
VENT (LOCATION OPTIONAL) VENT (LOCATION OPTIONAL)
Mounting Style E Mounting Style F

¢.266*:319
2 MTG. HOLES

or¢

® | ©
o

10-32 UNF-2A
- - 8-32 UNC-2A
g/ngZJSSUNF 2f 4 Stuos ' ‘2 STUDS

si0}oejuod Ha

Bulysums 1omod NVIW.LIVH

2.97 MAX
I
—
—-l:s

.06

REMOVE FiisH A 1_
EPiAvEs VENT (LOCATION OPTIONAL)

Mounting Style G Mounting Style H

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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A-770 and AR-770 Series, Rated up to 300 Amps, 28 Vdc (Continued)

_— #.2662:330
‘ | @ 2 MTG. HOLES
m P
3 S5y f
ALY A
a1l &
NS °®
>
-24 UNF- 10-32 UNF-2A
e A 8'435735'50_2'\] Y 2 STUDS
~ o o] dT"___—L
l. L -EX3T] 3
3 |t
5 "
8
- F

- L VENT (LOCATION OPTIONAL)

Mounting Style |

e 5,19 MAX, ———— ==

4,563 {
fe—————— 4,06 MAX, —————=]

/- VENT LOCATI0N
OPTIONAL

/\® | 4 '22:A$GDI¢+6LES
SN |

CONNECTOR
3/B-24 UNF-2A MS-3440H-14C-19P
2 STuDS i
e .

Mounting Style K

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS

—=]37— .266*-313D1A
- 2 MTG. HOLES
] B

[=—. 84—

— 62 [-—

2.56 MAX

STAMPING TO BE ON SIDE

3/8-24 UNF-2A OF TERMINAL BLOCK

2_STUDS 8?&332‘”2 i
5 e B
3
4
f

VENT (LOCATION OPTIONAL)

Mounting Style J

5.18 MAX ——————————e=
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gcc:cn.g‘ 114 SEE NOTE 3
> il
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1 —
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.
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Mounting Style L



HARTMAN Power Switching DC Contactors

A-770 and AR-770 Series, Rated up to 300 Amps, 28 Vdc (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

"O—v_ v 0" Qe v—On2 Oy v—O~

X1 O———
X1 X2 12 O O xe O——
Xt 12 1311 x2 <1 X2
Circuit Configuration 1 Circuit Configuration 2 Circuit Configuration 3 Circuit Configuration 4

————
1
s At ‘ H 1 ‘—‘ , a2 Al ‘ H v—‘ ’ A2
Al O——‘ A—-—O A2 ! |
O ! O "“‘H | Dz !
v O—w | _v—O " 3 |
0w O—~Aa A On -
- :
+X1 1
E O
2 X112 14 1311 X2
Circuit Configuration 5 Circuit Configuration 6 Circuit Configuration 7 Circuit Configuration 8

MO—y v—Or HO—vy v—O~» e O~
S
——— ] MO—v . v¥—0O= —
—_— ! DIODES-600 P, 1.V,
: VARD VS647
3 ®
! - R — : (ol
| ; '—|‘- (oP
v!v N~
[KJHM F EDC LB-A+] °—|
X122 12 1121 X2 X1221232 31 1121 %2 X112 1311 X2 3_%
o))
Circuit Configuration 9 Circuit Configuration 10 Circuit Configuration 11 Circuit Configuration 12 nZ
=
[ X",
= (o)
HARTMAN Construction Mounting Coil Circuit TE E
Part Number Type Style Type Config. Part Number ()
A-770AM Gasket/Vented A Continuous 1 3-1616058-1 =
A-770N Gasket/Vented B Continuous 2 3-1616058-3 (En
A-770RF Gasket/Vented (¢} Continuous 3 3-1616058-4 —
A-770RG Gasket/Vented D Intermittent 4 3-1616058-5 g’
A-770RN Gasket/Vented E Continuous w/Supp. 5 3-1616058-8 =2
A-770RSS Gasket/Vented F Continuous w/Supp. 6 3-1616058-9 =3
A-770RV Gasket/Vented G Intermittent w/Supp. 7 1616530-7 «Q
A-770W Gasket/Vented H Continuous 8 4-1616058-1
A-770WA-2 Gasket/Vented | Intermittent 9 4-1616058-2
A-770WA-3 Gasket/Vented J Intermittent 10 4-1616058-3
For factory-direct application A-770WF Gasket/Vented K Continuous 11 4-1616058-4
assistance, phone 419-521-9500 or AR-770W Gasket/Vented L Continuous 12 1616063-1
fax 419-526-2749.
PAGE 91
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Product Facts

m SPST NO, DPST NC,
Double break

m Gasket sealed

m Meets many requirements
of MIL-PRF-6106

m Designed for series/parallel
starting systems

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

A-848 Series, Rated up to 300 Amps, 24/48 Vdc

Performance Data

Electrical Characteristics

Contact Arrangement —
SPST NO, DPST NC, Double Break

Rated Operating Voltage —
24/48 Vdc

Resistive Rating — 300 Amps
Inrush for 30 sec — 1,100 Amps
Inrush — 700 Amps

General Characteristics

Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms
Circuit to Circuit — 1,250 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Weight — 3.5 Ibs

Coil Characteristics
Duty Cycle — Intermittent
Operating Voltage, Max. —

6,62 WX.
6.062
JTBhome o o @
B g 24V'—
5 QO —® I
;-; R [e] @ o||0 ° o g 1
2 - .® 5 .‘. o i+
_L SR RS Y e ®elet o ! (") i
| QOOR
.25—[-—1 . 25—-] o 004
.196 DI HOLE
VENT (LOCATION OPT. ) 4 MTG. HOL A-
3/8-24UNF 2A 8-32UNC-2A
— TUDS 5 STUDS
. g;g S L .
5 T 1
"1 lo —]
R

Mounting Style A

31 Vdc - . . . N
. . Circuit Configurations (Consult factory for other available circuit
Operating Voltage, Min. — configurations)
18 Vide g
Pickup Voltage @ 25°C, Max., BAT § 2 (»)Jﬁ Lo
s v —=== s |y Or
Initial — 12 Vdc o E:_:ww
Dropout Voltage — 1.5t0 7 Vdc BAT 1 K+ — =
! BAT § 2 (-)
=
| e=a
[
GNDu’h:—L
ot § 1) -
b }ksn
A (}-- L]
° (SRR e
P —— 12 T
...O___A A_O.____Io _________
x|
KPS D:g“"
X2
Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-848KH Gasket/Vented A Intermittent 1 1616082-2
A-848KH-2 Gasket/Vented A Intermittent 1 1616082-4

/// HIGH PERFORMANCE RELAYS



Product Facts

m DPST NO, Double break and
DPDT Double bhreak

m Gasket sealed
m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

A-848 Series, Rated up to 300 Amps, 28 Vdc

Performance Data

Electrical Characteristics
Contact Arrangement —
A-848MAS/MLS: DPST NO, Double
Break

A-848KLC: DPDT Double Break
Rated Operating Voltage —

28 Vdc

Resistive Rating — 300 Amps,
A-848KLC — 200 Amps

General Characteristics
Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms
Circuit to Circuit — 1,250 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Weight — 3.00 Ibs

Coil Characteristics
Duty Cycle — Continuous

Operating Voltage, Nom. —
28 Vdc

Pickup Voltage, Max. — 18 Vdc
Dropout Voltage —

9 Vdc (12 Vdc Hot)

Coil Current, Inrush, Max. —
3.0 Amp

Coil Current, Holding, Max. —
0.35 Amp

Circuit Configurations (Consult factory for other available circuit configurations)

AMQ v v——0A2
1
B1O ViV OB2
1
+X10O— !
1
-x20O !
20 vl 0Oc3
5O —= ~Ocs
020——— | ¥———OD3
050 OD4

Circuit Configuration 1

Circuit Configuration 2

Al O_L A2
81 Ot 82
-0 O—L

rail)
=1

A
C2
D2

Circuit Configuration 3

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-848MAS Gasket/Vented A C°”E’ggggfn‘i’;/i§5’pp" 1 1616102-2
~ Continuous w/Supp., ~
A-848MLS Gasket/Vented B Economizing 2 1616102-3
A-848KLC Gasket/Vented c Continuous, 3 1616082-6

Economizing




A-848 Series, Rated up to 300 Amps, 28 Vdc (Continued)

fo—1 , 16—=4=—1,19
28 .6 ‘I .281 £,010 HOLE
MTG HOLES

o Lo Oh
ok~ s
ID. -
3 o D2 a@u@ 1 g
L _@_ & X2 @ |
"] ©—
\ A
VENT (LOCATION OPTIONAL) Y
8-32 UNC-2A STUD 10-32 UNF-2A STUD 3/8-24 UNF-2A
7 STWDS \ 3 STUDS ¥ sTuDs
by
"
‘T
Mounting Style A Mounting Style B
..010 1,04 REF,
.195 ~.005 DIA HOLE
/' 416 HOLES
6.62 MAX,
ﬁ/ 6.0 ——2 £
r i
~ ‘L NY | b
i )
/ 1,25 3.06 1.25— |25
VENT (LOCATION OPT.)
AVPHENOL D38999/20JB38PN
3/8-240NF-2A /6 CONTACTS, CRIWP
8 STUDS
&
2
For factory-direct application Mounting Style C

assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching DC Contactors

AH-965 Series, Rated up to 300 Amps, 30 Vdc

Product Facts

m SPDT NO, SPST NC

m Hermetically sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Performance Data General Characteristics Coil Characteristics
Electrical Characteristics _Tg5|!1(|)llta(:il1u2rgogange — g:)t(y Cycle — Intermittent, 3 minutes
ggg}agoﬁgﬁ:%?:a?m - Operating Cycles (Life) at Rated Operating Voltage, Max. — 30 Vdc
; i Resistive Load, Min. — 50,000 Pickup Voltage, Max. Hot — 20 Vidc
:?(?:Zj% Operating Voltage — cycles Drupoput Volt:ge —0.5t05Vde
- . Operating Cycles (Life)
Resistive Rating — 300 Amps Mechanical, Min. — 100,000 cycles

Carry Only for 30 sec —1.000Amps  pjeectric Strength —
Carry Only, Inrush — 1,500 Amps All Circuits to Ground — 1,250 Vrms

Rupture Rating — 3,000 Amps Circuit to Circuit — 1,250 Vrms
Coil to Ground and Aux. Contacts —
1,000 Vrms

Altitude, Max. — 50,000 ft.
Weight, Max. — 2.88 Ibs

sJ0}2e3uod Hd

BUIYOUMS 19MOd NVIW.LAVH

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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AH-965 Series, Rated up to 300 Amps, 30 Vdc (Continued)

+,010
.196 -,005 DIA, HOLE
4 MTG. HOLES

BN

%\lv/
y/

m\ﬁ
\&

f——— 3.03 MAX, —
po——2.312 —
2.22

05000 .
L— yas— %

2.9

o

3/8-24 UNF-2A

STUD, 4 REQ’D.
6-32 UNC-2A
STUD, 5 REQ’D

—JJ

3.12 MAX.

—
f——2.35 MAX.

]

Mounting Style A

196 2319 HOLE

3/8-24 CLASS UNF-2A STUD

1-0165651 KOS 86268

PEVIQ NIYIA
NO SV W0ISISH
11va 62 B0 ST 01

4 MTG HOLES
2.97 —f
j——2.312 —=
—1.78 —— 4 STUDS
.33 33
[
DN G
\. A2
> g [ ar
N\ il
2 W i
~ | oz
n
o
/ O, © &)
375 DlA MIN,
NO KEY WAY

2 PLACES FAR SIDE

Mounting Style B

Circuit Configurations (Consult factory for other available circuit configurations)

>
[}

OJ©

1"

f

x1 (©

>
N

T

Circuit Configuration 1

A1‘>—' '—(>A2
—t—
83Q-F"E- B2
+20
-21
- ="
-22__Ir_J._|
10 O— 9 Ilg":l
80_(:'°_o l £,
13 O— 12 118 81
110—":'0_-o 1L d
16 O— L-J

Circuit Configuration 2

@IIIN00 N3 AN
7100 AINQ SNONNI INCO
NI LMD

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
AH-965H Hermetically Sealed A Intermittent 1 1616084-1
Continuous w/
AH-965M Hermetically Sealed B External 25 Ohm/25 Watt 2 1616084-2

Resistor Connected

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS



HARTMAN Power Switching DC Contactors

A-400 Series, Rated up to 400 Amps, 28 Vdc

Product Facts

m SPST NO, Double break

m Gasket sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Performance Data General Characteristics Coil Characteristics
Electrical Characteristics TeTpera(urf Range — Duty CVt;Ie — Interr_nittent wi_th
Contact Arrangement — -55°C to +71°C Suppress!on, or Continuous with
anact Rrrangemne Operating Cycles (Life) at Rated Suppression
SPST NO, Double Break - , .
. Resistive Load, Min. — 50,000 Operating Voltage, Nom. —

;‘;{/‘Z‘é Operating Voltage — oycles A-400A, A-400AA, A-400B, A-400D,

o . Operating Cycles (Life) A400DB-1, A-400DC, A-400G,
Resistive Rating — 400 Amps Mechanical, Min. — 100,000 cycles ~ A-400G-2, A-400L, A-400S — 28 Vide
Inductive Rating — 100 Amps Dielectric Strength — Operating Voltage, Max. —
Inrush Rating — All Circuits to Ground — 1,250 Vrms A-400A, A-400AA, A-400B, A-400D,
A-400B, A-400D, A400DB-1 — 1200 Circuit to Circuit — 1,250 Vrms A400DB-1, A-400L, A-400S — 30 Vidc
Amps Coil to Ground and Aux. Contacts — A-400G, A-400G-2 — 31 Vdc
A-400A, A-400AA, A-400L and 1,000 Vrms A-400DC — 32 Vdc
A-400S — 1,500 Amps Altitude, Max. — 50,000 Pickup Voltage, Max. —
Rupture Rating — 4,000 Amps Weight — 126t 1.48 Ibs A-400A, A-400AA, A-400L — 14 Vdc

A-400B, A-400D, A400DB-1 — 18 Vdc
A-400DC — Normal — 14 Vdc
High Temp. — 18 Vdc
A-400G — Normal — 15 Vdc
High Temp. — 19 Vdc
A-400G-2 — Normal — 10 Vdc
High Temp. — 12.5 Vidc
A-400S — +X to -X2 — 18 Vidc
+Y1t0-Y2—13 Vdc

Dropout Voltage —
A-400L —0.5t0 4 Vdc

A-400A, A-400AA, — 1 to 5 Vdc OXI
A-400B, A-400D, A400DB-1 — O
1107 Vde n~
A-400DC, A-400G, A-400G-2 — o
1.0 Vdc Min. 5 X
A-400S — +Xto -X2— 110 7 Vid o >
+Y1t0-Y2—0.51t05 Vdc nZ
i)
2o
vz
()
-~
(7)]
s
=
0
3.
3
«Q
For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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A-400 Series, Rated up to 400 Amps, 28 Vdc (Continued)
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1 ] i I
2| 5 8
o~ ~ !
] ] 1 ]
. . * N
Mounting Style A Mounting Style B
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195.3)
g, s
182.551 Bora'SIbEs N
3 1.00 | .71 .87 =
37 125.3] [18.07122.0) ~ 24
= .61 R ,- 8% -
115.5] gg_: 29_ -8
2@ 88 aF Red as |
Bs 83 g gyg2on L
NE w72 MmN NO =[P
SNe -2

+.010

g.1961-012 [vENT (LOCATION OPT.) v&/
+.25 HOI i

(4.981%:28 2 MTG. HOLES .266 DIA, I .

4 MTG. HOLES R.35 RAD MIN TO CASE TYP,

18.8]
3/8-24 UNF-2A
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| 6-32 UNF-2A
3/8-24 UNF-2A I 5 6 STUDS
2 STUDS 8-32 UNF-2A
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Ly
2
| 3
of 3o gn 9@
"2 o 3 e
1 1
Mounting Style C Mounting Style D

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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A-400 Series, Rated up to 400 Amps, 28 Vdc (Continued)
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\«— 1,00 - 716 85 o]
.59
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For factory-direct application

Mounting Style E

assistance, phone 419-521-9500 or

fax 419-526-2749.
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A-400 Series, Rated up to 400 Amps, 28 Vdc (Continued)

3.75
3.250
;. b 1,00 W71 .87 =
61 288 e
\) '—_‘g‘é—:{:-@@ 7 } 1T
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For factory-direct application

Mounting Style |

assistance, phone 419-521-9500 or

fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS
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HARTMAN Power Switching DC Contactors

A-400 Series, Rated up to 400 Amps, 28 Vdc (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

+X1 O

x2 O

Circuit Configuration 1

Al O_V V—OAZ

H
1
I
I
I

+X1

~X2
HHo—— 2 — 0 12
‘]30—-—J_',_&"—O 14

Circuit Configuration 5

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

A1w

E——

%AZ

x1 O
X1 ]

L}

-x2 O

Circuit Configuration 2

o O
' i

x O

w1 O 1 :l
x2 O X

Circuit Configuration 9

A1o—l

12 O_o______!_O "

A
22 O—o——“———‘_o 22;
+X1 O ][
x2 O ¥

Circuit Configuration 3

A1 %_—wAZ

+X1 O B
A
Y

-x2 O

v—O=

10—y

1M1O—v v—COn
WO—& A2 (O

Circuit Configuration 7

g

A1 Qu i 2D 12
u.O—_‘_;_,_—Ou

nO—— i — On

210__.4_:_5_022

|
Ml

T
«x1 Ot

A )
e mOR]
2 Y ¥ (START)

y

Circuit Configuration 10

=X2,-Y2 O

Circuit Configuration 4

+X1 O

-x2 O—

Circuit Configuration 8

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-400A Gasket/Vented A Intermittent 1 1-1616530-6
A-400AA Gasket/Vented B Intermittent 2 1616056-2
A-400B Gasket/Vented (¢} Continuous 3 1616056-4
A-400D Environ. D Continuous 4 1616056-5
A-400DB1 Environ. E Continuous 5 1-1616964-3
A-400DC Gasket/Vented F Continuous 6 1616056-6
A-400G Gasket/Vented G Intermittent 7 1616056-8
A-400G2 Gasket/Vented G Intermittent 8 6-1616949-1
A-400L Gasket/Vented | Intermittent 9 1-1616530-5
A-400S Gasket/Vented J Gontinuous/ 10 1616056-9

=TE

‘connectivity
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HARTMAN Power Switching DC Contactors

Product Facts
m SPST NO, Double break

m Gasket sealed or
Hermetically sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

A-703 and AH-703 Series, Rated up to 400 Amps, 28 Vdc*

Performance Data

Electrical Characteristics
Contact Arrangement —

SPST NO, Double Break

Rated Operating Voltage —

28 Vdc* Except for A-703CSM which is
36/40 Vdc

Resistive Rating — 400 Amps
Resistive for 30 sec — 1,000 Amps
Inrush Rating — 1,500 Amps

General Characteristics

Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms
Circuit to Circuit — 1,250 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Weight —2.12t0 2.88 Ibs

Pickup Time, @ Nom. Voltage,
Max. — 35 msec

Dropout Time, @ Nom. Voltage,
Max. — 35 msec

Bounce Time, @ Nom. Voltage,
Max. — .004 msec

Coil Characteristics

Duty Cycle —

Intermittent (Type A, See diagram
below), Intermittent with suppres-

sion (Type B, See diagram below),
Continuous, economized (Type C,

See diagram below) or Continuous,
economized with suppression (Type D,
See diagram below)

Operating Voltage —

28 Vdc Nominal

Pickup Voltage @ 25°C, Max. —
A-703B — 8 Vdc

A-703DBH — 10 Vdc

A-703, A-703CD, A-703CSM, A-703D,
A-703FA, A-703FB, A-703FSS,
A-703ZS — 12 Vdc

A-703T — 13 Vdc

AH-703F, A-703E, A-703G-1, A-703GC,
A-703GS, A-703R, AH-703F — 16 Vdc

Dropout Voltage —

A-703B— 0.5t0 3 Vdc

A-703CD, A-703FA, A-703FB —
0.5t05Vde

A-703T—0.5t0 6 Vdc

A-703, A-703CSM, A-703D, A-703FSS,
A-703ZS—0.5t0 7 Vdc
A-703DBH, A-703E, A-703R —
1.0to 7 Vde

AH-703F, A-703G-1, A-703GC,
A-703GS, AH-703F — 1.5t0 7 Vdc

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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A-703 and AH-703 Series, Rated up to 400 Amps, 28 Vdc (Continued)
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¢ MTG HOLES

4.06 MAX

N Ty
1 T\

@13

7N
)7

©m -xz@
Qe 6

_VENT (LOCATION

4.06 MAX

.06~ r——S.OOO———j

OPTIONAL)

10-32 UNF-2A STUD
8 STUDS REQ'D

3/8-24 UNF-2A STUD
2 STUDS REQ’D

e e
oM
T8

"

\
| |
Mounting Style A
=—>5.19 MAX,
[

4,562
[ fo———4.06 max, ———=]

2 ® X
@ xz@ N L~.266%:383Dia.
laAy 2 ot

]

=1
—=1 .62 =
—=! 62 =

"o 2 HOLES

o

@1 C) X'@ B!

1
—=] .66 [=—

.78 =
10-32 UNF-2A
5 2 STUDS

|

1
D
N

N

g

le—2.56 MAX

i

T———3/8-24 UNF-2A
2 STUDS

'Yy

2

1]

3.64 REF.
3.47 MAX,

2.59

VENT (LOCATION OPTIONAL)

Mounting Style C

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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A-703 and AH-703 Series, Rated up to 400 Amps, 28 Vdc (Continued)
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3.500

_..———-‘

\ [==1.25—f=1.12-=

e -
M ®

@ =@

@ g san 2@
FOR INSPECTION

N
NC1 NC2 @
()

®
CHICIRS,

< VENT (LOCATION OPTIONAL)

= k=25

3.500

4.06 MAX——————=1

3/8-24 UNF-2A
2 STUDS REQD

10-32 UNF-2A STUD
8 STUDS REQD

C

Mounting Style E

+.01
.m-gog MOLE
/ 4 MTQ HOLES

REF,
s.12

1o 0
al -@;‘

6-32UNC-2A

EVACUATION TUBE
(SEALED)

]

09

Mounting Style F

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching DC Contactors

A-703 and AH-703 Series, Rated up to 400 Amps, 28 Vdc (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

moQ——;— - .
aus(}—A : A—-OGEN -_— M C)'—A A—'O A2 A O._A A—OAz

I e e R P )
|

x1 O—
X2 0 K O—— X O—E-
X2 O— X2 O
Circuit Configuration 2 Circuit Configuration 3 Circuit Configuration 4

«o—ATAos .o | A

"nQoO—a : —0On 1nQO—a : —0O1n "O_A | A___.O..

B0—w 1 +—OQn B30—x 1 «—Q2 30—y | v
| ] ;
1 O +x1
Yy > x1
-x2 O A i i ‘ i x2 O o ok xzo——
Circuit Configuration 5 Circuit Configuration 6 Circuit Configuration 7 Circuit Configuration 8
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HO)—a A OIZ B C : Os2 " C : O 130 " ! - O 1

NO—v | yv—ON B0— 1L +—Qn "o R On
BO0— | vw—O= | ! \

210__4 ;O 22 H |

x1 O w1 O
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X Y
X2 O_ NEG ; x2 O -x2 O
Circuit Configuration 9 Circuit Configuration 10 Circuit Configuration 11 Circuit Configuration 12

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching DC Contactors

A-703 and AH-703 Series, Rated up to 400 Amps, 28 Vdc (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

—_—

IND |
A1 I A2

B3O—x_1 «~—0On e
Al O—f l t——o A2 | o—t  t—o
1 O A A O Al A2
Al a ' ! i a
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—l— 21 O—a |1 2 11()——4_ L()12
o——A A___o X1
i = ' SEEEEY%; ¥
+X1 O—pt x1 O -X2
Alif x
- 3
X2 0 e
Circuit Configuration 13 Circuit Configuration 14 Circuit Configuration 15
“M II ‘—o.;
IE( )_! Il ’._< )IS
13Q—A I A QO
"O——=} v—O0n
1
}
1
+x1
-X2
Circuit Configuration 16
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-703 Gasket/Vented A Continuous, Economized 1 1616058-1
A-703CD Gasket/Vented (¢} Intermittent 2 1616058-6
A-703CSM Gasket/Vented D Intermittent 15 1616058-7
A-703D Gasket/Vented D Intermittent 3 1616058-8
A-703DBH Gasket/Vented D Intermittent 3 1-1616058-0
A-703E Gasket/Vented D Continuous, Economized 4 1-1616058-1
A-703FA Gasket/Vented D Intermittent w/Supp. 5 1-1616058-2
A-703FB Gasket/Vented D Intermittent 6 1-1616058-3
A-703FSS Gasket/Vented D Intermittent w/Supp. 7 1-1616058-4
A-703G-1 Gasket/Vented D Continuous, Economized 8 1-1616058-5
A-703GC Gasket/Vented D Continuous, Economized 19 1-1616058-6
A-703B Gasket/Vented E Intermittent 10 1616058-3
Continuous, Economized
A-703GS Gasket/Vented D w/Supp. 11 1-1616058-7
A-703R Gasket/Vented D C°”t'"”°v;’féfp°:”°m'zed 12 1-1616058-9
A-703T Gasket/Vented D Intermittent w/Supp. 13 2-1616058-0
Continuous, Economized
A-703ZS Gasket/Vented A w/Supp. 14 2-1616058-2
. Continuous, Economized
AH-703F Hermetically Sealed F wiSupp. 16 1616061-1

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Product Facts

m SPDT, Double break or
SPST NO, SPST NC

m Gasket sealed
m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

A-981 Series, Rated up to 400 Amps, 28 Vdc

Performance Data

Electrical Characteristics

Contact Arrangement —
SPDT, Double Break or SPST NO,
SPSTNC

Rated Operating Voltage —
28 Vdc

Resistive Rating — 400 Amps
Inrush for 30 sec — 1,000 Amps
Inrush — 1,500 Amps

General Characteristics

Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms
Gircuit to Circuit — 1,250 V'rms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Weight, Max. — 3.2 Ibs

Coil Characteristics

Duty Cycle —Continuous with
suppression

Operating Voltage, Max. — 31 Vdc
Operating Voltage, Min. — 17 Vdc
Pickup Voltage, Max. — 18 Vdc

Dropout Voltage @ 25°C —
11010 Volts

Coil Current, Inrush, Max. —
4.5 Amp
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A-981 Series, Rated up to 400 Amps, 28 Vdc (Continued)
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Circuit Configurations (Consult factory for other available circuit configurations)
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Circuit Configuration 1
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Circuit Configuration 2

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-981S Gasket/Vented A Ecomotsupp. 1 1616083-7
A-981P Gasket/Vented B Continuous, 2 1616083-6

Economizing w/Supp.

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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Product Facts

m SPST NO, Quad. break

m Gasket sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

A-792 Series, Rated up to 500 Amps, 50 Vdc

Performance Data

Electrical Characteristics
Main Contacts —

Contact Arrangement —
SPST NO, Quad. Break

Rated Operating Voltage —
50 Vdc

Resistive Rating — 500 Amps
Auxiliary Contacts —

Aux. Contact Arrangement —
SPDT, SPSTNC

Rated Operating Voltage — 38 Vdc
Resistive Rating — 5 Amps

General Characteristics

Temperature Range —
-55°Cto +71°C

Operating Cycles (Life) at Rated
Resistive Load — 50,000 cycles
Operating Cycles (Life)
Mechanical — 100,000 cycles
Weight, Max. — 4 1b 8 0z.

Coil Characteristics

Duty Cycle — Continuous,
economizing

Operating Voltage, Nom. —
35-39 Vdc

Pickup Voltage @ 25°C, Max. —
20V

Resistance @ 25°C —

Pickup — 27 Ohm + 20%

Hold — 111 Ohm + 20%
Suppression, Peak, Max. — 50 V

5.56 MAX

4.500
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Circuit Configurations (Consult factory for other available circuit

configurations)

A1 O :______: A2
B1O A IS EB'Z
20—y | y—O0

| y—OD
MO_EAL A On
. A
ot |
¥
2O )

Circuit Configuration 1

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-792SFS Gasket/Vented A Continuous, 1 1616101-2

Economizing w/Supp.
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Product Facts
m SPST NO, Double break
m Gasket sealed

m Meets requirements
of MIL-PRF-6106

For factory-direct application

A-712 Series, Rated up to

600 Amps, 28 Vdc

Performance Data

Electrical Characteristics

Contact Arrangement —
SPST NO, Double Break

Rated Operating Voltage —
28 Vide

Resistive Rating — 600 Amps

General Characteristics

Temperature Range —
-55°C to +71°C

Operating Cycles (Life) at Rated

Resistive Load — 50,000 cycles
Operating Cycles (Life)
Mechanical — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms

Circuit to Circuit — 1,250 Vrms

Coil to Ground and Aux. Contacts —

1,000 Vrms

Weight, Max. — 3.00 Ibs - 3 Ibs 7 oz.

4.06 MAX
—=1.5 3.50
] 3,000 ———=] |~ .196£.005 HOLE
NOI193dSN! ¥04 J 4 MTG. HOLES
9) TG
= 7]
§ 1 b
8|1
¥|8 < )
) @)
- }’.— ] () o
)(©
J*@ o)
VENT [=-.06
(LOCATION —] .56 |e—
OPTIONAL) 2.44
3/8-24 CLASS 10-32 CLASS
UNF-2A STUD NF-2A STUD
4 STUDS 2 STUDS

T
ml|
8

assistance, phone 419-521-9500 or

fax 419-526-2749.

Mounting

/// HIGH PERFORMANCE RELAYS

Style A

Coil Characteristics

Duty Cycle — Continuous or
Intermittent

Operating Voltage, Max. — 29 Vdc
Coil Voltage, Nom. — 24-28 Vidc
Pickup Voltage, Max. — 18 Vdc
Dropout Voltage — 1to 5 Vdc

Coil Current, Hold, Max. —
0.6 Amp



HARTMAN Power Switching DC Contactors

A-712 Series, Rated up to 600 Amps, 28 Vdc (Continued)

Mounting Sty

S——

5.000

3/8-24

3.000
4.06 MAX.

VENT
(LOCATION
OPTIONAL)

UNF-2a~" L
4 STUDS I

8-32UNC-2A
7 STUDS

leB

.00 MAX, —mmed

I

L_1H

,196%,005 HOLE
4 MTG. HOLES

Mounting Style C

Circuit Configurations (Consult factory for other available circuit configurations)

MO—y v—on

R u—

X1 X2

Circuit Configuration 1

Al O R e

i
'

il

Xi

X2

IND O—

Circuit Configuration 2

Circuit Configuration 3

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-712AB Gasket/Vented A Continuous 1 2-1616058-3
A-712AF Gasket/Vented A Intermittent 1 2-1616058-4
For factory-direct application A-712J Gasket/Vented B Continuous 2 2-1616058-6
assistance, phone 419-521-9500 or A-712W Gasket/Vented (¢} Continuous, Economizing 3 6-1616032-3

fax 419-526-2749.

=TE

‘connectivity
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A-882 Series, Rated up to 600 Amps, 28/48 Vdc

Product Facts

m 2PDT, Double break

m Gasket sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics
Main Contacts —
Contact Arrangement — 196281

2PDT, Double Break 10,312 W6 HOLES / o
Rated Operating Voltage — .50 F1.as—{-1.13-|-—2.75—-b—1.75—+1.3a# l Jﬁocmou

28/48 VdC gi l ) H OPTIONAL)
Resistive Rating — 600 Amps l-é- . @ @ é_ _e_,,,_i@:ﬁj; 8 |
Resistive for 30 sec — 1,000 Amps o | m » e e 5 OH——L 58
Motor Rating — 1,500 Amps, Inrush SJ_ P @ . 17
only 1 % : ‘é l I
Auxiliary Contacts — l
Aux. Contact Arrangement — 75— ——J-1 - Tse-
SPSTNO
Resistive Rating— 5 Amps !! I ! ! & &&m
Inductive Rating — 5 Amps
General Characteristics 3
Temperature Range — : [
-65°C to +160°C K
Operating Cycles (Life) at Rated l
Resistive Load, Min. — 50,000
cycles Mounting Style A
Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —
All Circuits to Ground — 1,250 Vrms
Circuit to Circuit — 1,250 Vrms
Coil to Ground and Aux. Contacts —
1,000 Vrms Circuit Configurations (Consult factory for other available circuit
Altitude, Max. — 50,000 ft configurations)
Weight —8.75 Ibs At
Coil Characteristics A3 o____——i A2
Duty Cycle — Intermittent G
Operating Voltage, Max. — 29 Vdc g /'&wﬁ&%&"m
Operating Voltage, Min. — 18 Vidc , TION.
Pickup Voltage, Max., Hot— 18 Vdc = [ =—o0"
Dropout Voltage, Max., Hot — 7 Vdc B2 om0 B
Coil Current, Max. @ 70°F —
8 Amps §
Coil Current, Max. @ -65°F — "o——
9.6 Amps co—aJ o 0
Circuit Configuration 1
. o HARTMAN Construction Mounting Coil Circuit TE
For factory-direct application Part Number Type Style Type Config. Part Number
assistance, phone 419-521-9500 or A-882DL Gasket/Vented A Intermittent 1 16161026

fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS



Product Facts

m SPST NC, Double break

m Gasket sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

A-931 Series, Rated up to 600 Amps, 28 Vdc

Performance Data

Electrical Characteristics
Main Contacts —

Contact Arrangement —
SPSTNC, Double Break

Rated Operating Voltage — 28 Vdc
Resistive Rating — 600 Amps
Inrush for 30 sec — 1,000 Amps
Inrush for 5 min — 800 Amps
Auxiliary Contacts —

Aux. Contact Arrangement —
DPST

Rated Operating Voltage — 28 Vdc
Resistive Rating — 5 Amps

General Characteristics
Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms
Circuit to Circuit — 1,250 Vrms

Coil to Ground and Aux. Contacts —
1,000 Vrms

Weight, Max. — 3.00 Ibs

Coil Characteristics

Duty Cycle — Continuous,
economizing

Operating Voltage, Max. — 30 Vdc
Operating Voltage, Min. — 18 Vdc
Pickup Voltage, Initial, Max. @
71°C— 10 Vdc

Dropout Voltage — 1to 7 Vdc
Resistance, Inrush + 20% @ 25°C
—30hm

Resistance, Hold = 20% @ 25°C
— 80 0hm

4.56 MAX

re————3.06—= l

+,010
.196%:008 DIA. HOLE
4 MTG. HOLES

\.

;

(&

®

@

- .72 f=

VENT
(LOCATION OPTIONAL)

3/8-24 UNF-2A
EZ STUDS

8-32 UNC-2A
6 STUDS
=
Iﬁ <
2
(£) a2
~ ™

Mounting Style A

Circuit Configurations (Consult factory for other available circuit

configurations)

nO—y_vy—O~»

12 O A a O 11
22 O A L A O 2
X1 B

-X2

Circuit Configuration 1

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-931F Gasket/Vented A Continuous, 1 1616060-1

Economizing w/Supp.
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Product Facts

m SPDT, Double break or
1PST NO, 1PST NC

m Gasket sealed
m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

A-981 Series, Rated up to 600 Amps, 28/48 Vdc

Performance Data

Electrical Characteristics

Contact Arrangement —
SPST NC, Double Break or
1PSTNO, 1PSTNC

Rated Operating Voltage — 28 Vdc
Resistive Rating — 600 Amps
Inrush for 30 sec — 1,000 Amps

Motor Rating — 1,500 Amps, Inrush
only

55%’”2‘” +.010py ¢

s =g
1@ @
33 n . o @ | 5
| =
. e o @
L@ 7

® o |V

g1

324 0F - 24 ST

]

B8-32 NC-2A STUD
4 sTws

4 STUDS

¥
1l
il

L

Mounting Style A

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS

General Characteristics
Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles

Coil Characteristics

Duty Cycle —

A-981E — Continuous

A-981K — Continuous, economizing
Operating Voltage —

A-981E — 28 Vdc

A-981K — 24 Vdc min. to 30 Vdc max.

Pickup Voltage —

Weight, Max. — A-981E — 18 Vdc max. hot
A-981FE — 4 Ibs 5 oz A-981K — 16 Vdc max. initial @ 25°C
A-981K— 4.5 Ibs Dropout Voltage —
A-981E — 10 Vdc max. hot
A-981K—1to 10 Vdc
5.56 MAX.
4.500
—=1.50 1,78 —=
faj & & |)
‘ vV
H]
t M ﬁ B3
1]
igg g
© . v
<T 1AM m B2 X2
S22
@ & I@)
Z 196 +,005 DIA. HOLE
4 MTG. HOLES

3/8-24 UNF -24

4 STUDS
10-32 UNF-2A
2 STUDS

———3.122.050 —=]
.oao—ﬁﬁ

4.00 MAX,

[

[~ VENT

(LOCATION
-+ OPTIONAL)

Mounting Style B



HARTMAN Power Switching DC Contactors

A-981 Series, Rated up to 600 Amps, 28/48 Vdc (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

—Qn At o—vy v—o A2
-——- [
A2 | A3
! Blo—A | A___gm
+X1
o 3 —
1
l §
1
w O - : w Orwe X1 O—G X2
Circuit Configuration 1 Circuit Configuration 2
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-981E Gasket/Vented A g&’;‘g‘nﬂf’z‘i’ﬁé 1 1616083-1
A-981K Gasket/Vented B gc%’;‘g‘nﬁf’z‘l’rfg 2 1616083-2

si0joe3uod Od

Buiysms 1oamod NVIWLIVH

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching DC Contactors

Main

Cross Reference

Aux.

Coil

X Operating Seal Duty  Coil Trans. HARTMAN TE
Current  AC/DC Rating  Contact Contact Voltage
Rating Config, Mode Config.  (VDC) Type Cycle Voltage Part No. Part No.
g SPDTNO g6 Staple - 30 Hermetic Cont. - DH-14A 1616089-1
SPDTNC
g SPDTNO g6 Staple - 30 Hermetic Cont. - DH-14AL 1616089-2
SPDTNC
2 DC
g SPOTNO e Spaie - 30 Hermetic Cont. ) DH-14AT 1616089-3
SPDTNC
3 SPDTNO Side Stable - 28 Hermetic Intermittent - DH-21N 1616026-2
SIDTNC
g SPSTNO g6 Staple - 28 GasketVented  Cont. - D-7AC 1616088-1
SPSTNC
28 SPSTNO Side Stable DPDT 28 Gasket/Vented Cont. - D-7LHB 1616064-1
50 DC 28 4PDT Center Off - 28 Hermetic Cont. - DH-18DA 1616050-2
g SPSTNO gigestane  DPDT 1830 Hemetic Cont. 50 DH-7ATK 1616089-7
SPSTNC
28 2PSTNO Side Stable - 28 Hermetic Cont. - DH-7MN 1616103-2
28 SPSTNO  SideStble (2SPSTNO 28 Hermetic Cont. - DH7T8  1-1616089-3
SPSTNC
00 o 28 SPSTNO _ SideSble  SPDT 2432 Gaskel Cont = A10770D 16160553
28 SPDT Side Stable  NO, INC 2430 Gaskel Cont %5 A1077S 16160813
28 SPDT Center Of  SPSTNO 115VAC GaskeVented  Cont. - D-31BAA 16160971
28 (2)SPST Center Off SPSTNO 28 Gasket/Vented Cont. 45 D-32A 1616097-2
100 DC 28 1PSTNO Side Stable - 18-22.5 Hermetic Cont. - DH-25EA 1616089-4
1PSTNC
28 SPDT CenterOf  SPSTNO 28 Hemetic Cont. . DHR31BA 16160081
28 SPSTNO _ SideSiable  DPDT 2430 Gaskel Tt - A1077D 1616055-2
28 SPSTNO _ SideStable  DPDT 2430 Gaskel . . A1077F 16160554
200 DC 28 SPSTNO __ Side Stable - 2430 Gaskel Cont. - A-1077G 16160555
28 SPSTNO  SideStble  DPDT 2430 Gasket Cont. - AT077V 1616055-6
28 SPSTNO Side Stable DPDT 24-30 Gasket Cont. - A-1077TW 1616081-4
200 OC 28 SPSTNC  SideSiable  DPSTNO 2430 GaskelVemed It - A-876K 16160591
230 0C 28 SPDOT SideSwable  DPDT 2430 Gaskel Cont. - A10778 16160811
28 SPSTNO _ SideStable  SPDT 28 GaskeVemed  Cont - AT70AM  3-1616058-1
29 SPSTNO __ SideSlable  SPSTNO 28 GaskeVemed  Cont. - ATTON  3-1616058-3
28 SPSTNO  Side Stable - 24 GasketVented  Cont. - ATTORF 316160584
28 SPSTNO  SideStble  FomZ  24-30 GasketVented  Int. . ATT0RG  3-1616058-5
28 SPSTNO  SideStable  FOrmZ 5450 Gaskepvented  Cont. 45 ATTORN  3-1616058-8
SPSTNC
300 DC 28 SPSTNO  Side Stable ng;”;qé 2430 GasketMented  Cont. 45 ATTO0RSS  3-1616058-9
28 SPSTNO _ SideStble  FomZ 1632 GasketVented  Int 80 A-770RV 16165307
28 SPSTNO Side Stable SPDT 28 Gasket/Vented Cont. - A-T70W 4-1616058-1
28 SPSTNO _ SideStble  2PSTNO 28 Gasketented It ) ATOOWA2 416160582
28 SPSTNO  Side Stable %ZSSTNNCO GasketVented  Int. - ATTOWA-3  4-1616058-3
28 SPSTNO _ SideSiable  3PDT 28 GaskeVemed  Cont. 2 ATTOWF  4-1616058-4
28 SPSTNO _ SideStble  SPDT  115VAC GasketVenied  Cont. - AR-770W  0-1616063-1

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Power Switching DC Contactors

Cross Reference (Continued)

Main Main Aux. Coil

i Operating Seal Duty  Coil Trans. HARTMAN TE
Current  AC/DC  Rating Contact M Contact Voltage T I Volt Part N Part N
Rating Config. ode Config.  (VDC) ype Cycle ollape art 0. art o
oaag DPDTNC  gigogine  SPSTNO  24-30  GasketVented  Int - A-848KH 1616082-2
SPDTNO
oajg  OPSTNC  giiociable  SPSTNO 2430  GasketVened  Int - AB48KH-2  1616082-4
300 DC SPSTNO
o8 DPSTNO  gige stape BE mg 28 Gasket/Vented  Cont. 45 A-B4EMAS  1616102-2
28 DPSTNO __ SideSiable  3PSTNC 2430 GaskelVented Cont Econ. 50 A848MLS 16161023
28 DPSTNO Side Stable 3PSTNC  24-30  Gasket/Vented  Cont. Econ. 50 A-848KLC 0-1616082-6
0 o 30 SPDT SideStable  SPDT 30 Hermetic It - AH-965H 1676084-1
30 SPDT SideStable  3PDT 28 Hermetic Cont. %5 AH-965M 1616084-2
28 SPSTNO _ SideSible  SPDT 28 GaskeWVented It 5 A400A  1-16165306
28 SPSTNO Side Stable - 28 Gasket/Vented Int. 45 A-400AA 1616056-2
28 SPSTNO _ SideStble  DPDT 28 GaskebVented  Cont 25 A-4008 1616056-4
28 SPSTNO  SideStale (1)SPSTNO g Environ. Cont. 45 A-400D 1616056-5
(1)SPST NC
28 SPSTNO  SideStaple (SPSTNO g Environ. Cont. 45 A-400DB1  1-1616964-3
(1)SPST NC
400 DC 28 SPSTNO  SideSible  SPDT 28 GaskeVenied  Cont %5 A-4000C 16160566
28 SPSTNO  SideStable  OPSTNO 98 Gasketvented It 45 A-4006 1616056-8
SPST NC
28 SPSTNO  SideStable  DPSTNO g Gasketvented it 45 A400G2  6-1616949-1
SPST NC
28 SPSTNO  SideStable  OPSTNO 9 Gasketvented It 45 A-400L  1-1616530-5
DPST NG
28 SPSTNO  Side Stable gg sg 28 Gasket/Vented  Cont/lnt 45 A-400S 1616056-9
28 SPSTNO  SideSwble  SPDT 2430 GaskelVented Corf Eoon A703 1616056-1
28 SPSTNO __ Side Stable ~ 2430 GasketVentsd Int - A-703CD 16160566
36/40  SPSTNO  SideStable  SPSTNO 2430 GasketVentsd Int 50 A703CSM 16160587
28 SPSTNO __ SideSiable  FomZ 2430 GasketVenied L. - A-703D 1616058-8
28 SPSTNO _ SideStble  FormZ 1631 GaskeVented It - A703DBH __ 1-1616056-0
28 SPST NO Side Stable FormZ 24-30  Gasket/Vented  Cont. Econ. - A-703E 1-1616058-1
28 SPSTNO  Side Stable SFP(;%C 2430 GasketVented  Int 45 ATO3FA  1-1616058-2 ®
T
28 SPSTNO  Side Stable Sig?lfc 2430 GasketVented  Int - A703FB  1-1616058-3 g >
0 A
28 SPSTNO  SideStable ™2 2430  Gasket/Vented Int. 45 A-703FSS  1-1616058-4 o
SPST NC o d
- Form Z o>
400 DC 28 SPSTNO Side Stable 18-31  Gasket/Vented ~ Cont. Econ. - A-703G-1 1-1616058-5 o]
SPSTNC o Zz
28 SPSTNO  Side Stable FS‘J;”[;TZ 18-31  Gasket/Vented  Cont.Econ. - A-703GC  1-1616058-6 g%
(7]
FormZ 5
28 SPSTNO  SideStble  SPSTNC  24-30 GaskebVented It - A-7038 1616056-3 ;
28 SPSTNO Side Stable Form 2 18-31  Gasket/Vented  Cont. Econ. 45 A-703GS 1-1616058-7 s
SPSTNC =
28 SPSTNO  SideSlable  FormZ  24-30 GaskebVented ContEcon. 45 AT03R  1-1616058-0 a
=
28 SPSTNO  SideStable  SrOTNO 5430 Gasketvented It 45 A703T  2-1616058-0 =
SPSTNC (3
26 SPSTNO  Side Stable SFPST NZO 1824 GasketNVented ContEcon. 45 AT03ZS  1-1616058-2
orm
28 SPSTNO  Side Stable 1?”“ 5 1831 Hermetic  ContEcon.  — AH-703F 16160611
orm

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Power Switching DC Contactors

Main

Cross Reference (Continued)

Aux.

Coil

i Operating Seal Duty  Coil Trans. HARTMAN TE
Current  AC/DC  Rating Contact M Contact Voltage T I Volt Part N Part N
Rating Config. ode Config.  (VDC) ype Cycle ollape art 0. art o
0 o % SPDT SideSble  FomZ 1731 GaskeNened L. 75 29815 16160837
o8 WPSTNO  Gigestanle  3PDT  24-30 GasketNented ContEcon. - A-981P 1616083-6
1PSTNG
500 DC 5  SPSTNO  Side Stable SF?SPTDIIC 38 GaskelVented Cont.Econ. 50 A-792SFS 1616101-2
29 SPSTNO Side Stable - 24-28  Gasket/Vented Cont. - A-712AB 2-1616058-3
29 SPSTNO __ Side Stable 2428 GaskeNented It - ATIAF  2-1616058-4
600 DC 29 SPSTNO __ Side Stable 2478 GasketMened  Cont - A712)  2-1616068-6
29 SPSTNO  Side Stable SF;SPT[#O 2428 GasketVented  Cont. - ATIZW  6-1616058-3
28/48 DPDT Side Stable SPSTNO 29 Gasket/Vented Int. - A-882DL 1616102-6
28 SPSTNC _ SideSiable  DPSTNO 1830 GasketVenied ContEcon. 45 A-93TF 1616060-1
600 DC 28 SPDT SideStable  SPSTNO 28 GasketVened  Cont. - A-G8TE 16160831
g SPSTNO e Stanie ~ 2430 GesketVented Cont.Econ. - A-981K 1616083-2
SPSTNC

For factory-direct application

assistance, phone 419-521-9500 or

fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Sensors and Protective Devices

E-328-2 Series AC Low Voltage Warning Relay, 10 Amps, 28 Vdc Contacts

Product Facts Performance Data
m DPDT Electrical Characteristics
m Gasket sealed Relay/Relay Driver

Contact Arrangement — DPDT

Rated Operating Voltage —
28 Vdc

Resistive Rating — 10 Amps
Inductive Rating — 5 Amps
Lamp Rating — 1.5 Amps

Coil Characteristics
Duty Cycle — Continuous

Voltage Sensor

Operating Voltage, Nom. —
115V, 380-420 Hz

Pickup Voltage — 107 + 3 Vrms " 187

Dropout Voltage — 100 + 2 Vrms '

Dropout Time, Min. — 40 msec @ @
General Characteristics

Temperature Range —

-55°C to +85°C

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Weight,Max. — 6 oz.

[ee—— 1,60 MAX ~———s=!

— DOT INDICATES #1

(NUMBERS INCREASE
CLOCKWISE 1 THRU 10)

I~ 54300-023 HEADER

fe— 1.60 MAX ~——om]
l-‘—— 1.187——9-1

@ @)
6-32 UNC-2A

4 STUDS
4

i L a1

>
B
2
«~
®
J VI
-
Mounting Style A (o) >
=+
o 5
Circuit Configurations (Consult factory for other available circuit 2 4
configurations) <>
o Z
AC
1O——————— VoLTAGE Own
2C NEUT SENSOR )
H < a
20
0 <
0 n
o))
=
Q
100—35 e
Circuit Configuration 1
. o HARTMAN Construction Mounting Coil Circuit TE
For factory-direct appllcag:)ng 00 Part Number Type Style Type Config. Part Number
assistance, phone 419-521-9500 or 2on. ; N N
fax 419-526-0749. E-328-2 Gasket/Vented A Continuous 1 1-1616126-8
PAGE 119
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Product Facts

m SPST NO

m Gasket sealed

m Auxiliary contacts available

m Limits overload current
duration

Performance Data

Electrical Characteristics
Main Contacts —

Contact Arrangement —
SPSTNO

Rated Operating Voltage — 28 Vdc
Resistive Rating — 200 Amps
Auxiliary Contacts —

Aux. Contact Arrangement —
SPSTNC

Rated Operating Voltage — 28 Vdc
Resistive Rating — 5 Amps

General Characteristics

Temperature Range —
-55°Cto +71°C

Operating Cycles (Life) at Rated
Resistive Load — 50,000 cycles

Operating Cycles (Life)
Mechanical — 100,000 cycles
Electrical— 50,000 min.
Weight, Max. — 2 Ibs. 13 0z.

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

A-772 Series Battery Contactor — Discharge Overload,

Rated up to 200 Amps, 28 Vdc

L

Coil Characteristics

Duty Cycle — Continuous
Operating Voltage, Max. — 30V
Operating Voltage, Min. — 24V
Pickup Voltage @ 25°C, Max. —
16V

Dropout Voltage —1t0 7V

Overload Sensor

Type — Latching

Polarized — Discharge

Trip — 300 Amps + 10%

Time Delay — 900 to 1,100 msec

Sensor Contacts, Aux.

Sensor Contact Arrangement —
SPSTNO

Rated Operating Voltage — 28 Vdc
Resistive Rating — 3 Amps
Reset Rating, Max. — 18V

.1962-03 DIA. MTG. HOLE/

(4) REQ'D.

MAX.
4.06

3.000
e 2 13 ]

/

gl |
e \I@ I

EAZAN Q
®BUS @

2' RESET

4.06
3.000

SW

OVER
RIDE  COVER SEALED

DO NOT REMOVE
FOR INSPECTION

N

@ &

a

QA 2 S
(G®% $°F

—
VENT {LOCATION OPTIONAL)

.06

3/8-24 UNF-2A STUD

10-32 UNF-2A STUD
(7) PLACES

|

=g

Mounting Style A

(2) PLACES

Circuit Configurations (Consult factory for other available circuit
configurations)

-—ql-— <___>
O—A | A o O
BUS ! H BAT
= (=)
13 Sw
14 E
: AJ T2 9
C TR
o D{ P
oR ; 3 ! (A’z)
F !
l : RESET
Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-772XTB Gasket/Vented A Continuous 1 1616545-1

/// HIGH PERFORMANCE RELAYS



HARTMAN Sensors and Protective Devices

E-387 Series Current Sensor, Rated up to 25 Amps, 28 Vdc

Product Facts
m SPDT
m Gasket sealed

m Meets many requirements
of MIL-PRF-6106

Performance Data General Characteristics Coil Characteristics

Electrical Characteristics Mieleciric Strength — Duty Cycle — Continuous

Indicator Contact Arrangement N Control Power — 28 Vdc

— SPDT g,lzlﬁlfé'%,ns%ﬁ/s'sntaﬁcem@ 500Vde  sensor Input — 400 Hz + 100 Hz

Rated Operating Voltage —28Vdc 1 g megohm ;ﬂn.. - (Max.}— Pickup Current — 14 + 2 Amps

Resistive Rating— 1 Amp Weight, Max. — 8 oz Dropout Current — 7+ 1 Amp
S Continuous Sensor Current —

25 Amp, max.

2.000 } 2.12 MAX
N N Circuit Configurations (Consult factory for
2\ 3 . S AL
D Ht other available circuit configurations)
@] @ ‘
[ +28V CONTROL 50—0';/‘_0
; g | 2 @ @ 6 30- —I | Q7
> 2 | | ®
= o« | ACIN 1 O—
" | 3 @ 7 SENSOR —— |
1
| AC RET 2 O— 0 U I
@ ‘ 3>
DC GRD 4 2_ T
1l o5
Pany Al
) ) 23
Circuit Configuration 1 E >
/ + 010 6-32 UNC-2A STUD o Z
#.1967" oo5 HOLE 7 REQ‘D. Own
4 MTG. HOLES ® 0D
<3
Mounting Style A 0 8
()
n n
o))
=
o
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
E-387C-1 Gasket/Vented A Continuous 1 2-1616126-3

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Sensors and Protective Devices

A-700 Series Cutout — Reverse Current, Rated up to 100 Amps, 28 Vdc

Product Facts

m SPST NO

m Gasket sealed

m Auxiliary contacts available

Performance Data Reverse Current Setting* — General Characteristics
; ot 2106 Amps Weight, Max. — 3 Ibs 1 0z

Ele_ctrlcal Characteristics Differential Voltage for Pickup — . -
Main Contacts — 85+ 15V Coil Characteristics
Contact Arrangement — SPST NO Auxiliary Contacts — Duty Cycle — Continuous
Resistive Rating — 100 Amps SPST NC, SPSTNO *Over a Voltage Range of 27.5 +
Resistive Rating at 1 min. — Resistive Rating — 5 Amps 2.5Vde
200 Amps Inductive Rating — 2 Amps
Interrupting Capacity — Lamp Rating — 1 Amps
4,500 Amps

4,06 MAX

3.000

100——'————; 06
NE
‘l
N
vy
N

Circuit Configurations (Consult factory for other available circuit
configurations)

3.000—=
2.00———
r——l.SO-—-

o~
o~
- 13
2|
[% REVERSE CURRENT WAIN CONTACTOR
f COVER SEALED BAT -+ MAIN. CONTACTOR colL
8 DO NOT REMOVE CONTACTS GEN
< APP FOR INSPECTION ? v \v —O
SW NeGc @ 3 P l
M 12 14 < VOLTAGE
LN @ @ o 2" RELAY
133 I 3 @ l T CONTACTS
|~ )
' A.ll -se—l \-.1962.005 : ——voutace
VENT 99°e] |=—1.16 MTG. HOLE ' coiL
(LOCATION 1.84 4 HOLES : 5
OPT.) 2. 44— DIFFERENTIAL- ' NEG
10-32 UNF-24 STUD 3/8-24 UNF-2A STUD VOLTAGE COIL |+ '
7 STUD 2 STUDS !
-*— BIASING COIL~ | H
BE é BAT
1
T £ OSW
L | |
mrrsnznn{mu
VEEN. 5" DEENCRGIZED
] AS WELL AS ON REVERSE APP 11 13 "2
CURRENT
Circuit Configuration 1
| |
| I
Mounting Style A

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Sensors and Protective Devices

A-700 Series Cutout — Reverse Current, Rated up to 200 Amps, 28 Vdc

Product Facts
m SPST NO
m Gasket sealed

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics
Contact Arrangement — SPST NO
Rated Operating Voltage — 28 Vdc

Current Rating, Continuous —
200 Amps

Current Rating at 15 sec. —
1,000 Amps

Current Rating at 1 min. —
500 Amps

Current Rating at 5 min. —
300 Amps

Interrupting Capacity —
4,500 Amps

Reverse Current Setting* —
6to 17 Amps

Differential Voltage for Pickup —
85+.15V
General Characteristics

Temperature Range —
-55°C to +71°C

Operating Cycles (Life) at Rated

B s

4,
.50p=-3.00£.010 ———==

p=—.25

-$.1961.006
MTG. HOLE

‘ i

° f‘ o O GEN
: s] ©
=% ©

APP

:@"é;)

5o

COVER SEALED
DO NOT REMOVE BAT
FOR INSPECTION

4 HOLES

®
©

VENT—
(LOCATION OPTIONAL)

10-32 UNF-2A STUD
3 STUDS REQ'D

3/8-24 UNF-2A STUD
2 STUDS REQ‘'D

4.00 MAX

3.06

Resistive Load, Min. — 50,000
cycles = =
Operating Cycles (Life) .
Mechanical, Min. — 100,000 cycles Mounting Style A
Electrical— 50,000 min. Circuit Configurations (Consult factory for other available circuit
Weight, Max. — 2 Ibs 15 0z Conﬁgurations)
Coil Characteristics MAIN CONTACTOR CONTACTS GEN
Duty Cycle — Continuous -—4—‘ o oR
REVERSE coiL
CURRENT - N
coIL VOL TAGE
*Over a Voltage Range of 27.5 + 2.5 cgr%:{:TS
Vdc and Calibrated at 12 + 1 Amp DIFFERENTIAL P
RC at 28 Vdc & 25°C + 5°C VOACE T ' VOLTAGE
oinp  RELAY
BAT
BIASING —"
colL [ ¥
o O SW
/* O APP
DIFFERENTIAL RELAY CONTACTS WILL OPEN WHEN ‘SW*
IS DE-ENERGIZED AS WELL AS ON REVERSE CURRENT
Circuit Configuration 1
For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Sensors and Protective Devices

A-700 Series Cutout — Reverse Current, Rated up to 300 Amps, 28 Vdc

Product Facts
m SPST NO, Double break
m Gasket sealed

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics

Contact Arrangement —
SPST NO, Double Break

Rated Operating Voltage — 28 Vdc
Resistive Rating — 300 Amps

Reverse Current Dropout —
9to 25 Amps

Differential Pickup — .5+ .15

General Characteristics
Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Electrical —50,000 min.

Dielectric Strength —
All Circuits to Ground — 1,250 Vrms

Weight, Max. —
A-700AAP — 2.9 Ibs
A-700ZC-7, A-7002G — 2.5 Ibs
Coil Characteristics

Duty Cycle — Continuous

Duty Cycle when using “APP” —
Intermittent

Nom. Coil Voltage — 24 to 30 Vdc
Pickup Voltage, Max. — 18 Vdc
Dropout Voltage — 0.5t0 7.0 Vdc

Circuit to Circuit — 1,250 Vrms
Coil to Ground and Aux. Contacts —

500 Vrms
[ -196:88% o1a .. s;“:oc 1136 2005
4.04 MAX : DIA HOL
3 N | - 50 J—2, 13—~ 4 MTG. HOLES
@_ N0 @ GEN ® T 3
® ok
~| &
o BAT
o COVER SEALED ]
"

DO NOT REMOVE
FOR INSPECTION

=/l .06

<VENT LOCATION OPT,  =lk=-.06
. . 3/8-24 UNF-2A
1Q-3% INE-2A 2 sTuns

OPT IONAL)
10-32 UNF-2A STUD

3/8-24 UNF-2A STUD
2 STUDS REQ‘D

| 3 STUDS REQ‘D
R ITTE
T___ . - ’ l |
3 & 3
g . = :
pad )
o
n. 1
c
Mounting Style A Mounting Style B

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Sensors and Protective Devices

A-700 Series Cutout — Reverse Current, Rated up to 300 Amps,
28 Vdc (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

MAIN CONTACTOR CONTACTS GEN
MAIN
"4"‘ ;/oonucm
coiL

GEN Qmph | A 0 [ O L
VOLTAGE |
RELAY 4 4
CONTACTS I
v T —
v |y =
APP <
ps : O e
- ALARM O-I;E
/L—_——° g
DIFFERENTIAL RELAY CONTACTS WILL OPEN WHEN ‘SW' ~O F
IS DE-ENERGIZED AS WELL AS ON REVERSE CURRENT
Circuit Configuration 1 Circuit Configuration 2 Circuit Configuration 3
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-700AAP Gasket/Vented A Continuous 1 1616109-1
A-700ZC-7 Gasket/Vented A Continuous 2 1616109-7
A-700ZG Gasket/Vented B Continuous 3 1616109-9
®
3 I
o>
=+ X
® 5
-+ 2
<>
o Z
Own
[V N)
=2
20
0 =
0 n
o))
=
Q
For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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Product Facts
m SPST NO, Double break
m Gasket sealed

m Meets many requirements
of MIL-C-5026 and
MIL-PRF-6106

A-701 Series Cutout — Reverse Current, Rated up to 400 Amps, 28 Vdc

Performance Data

Electrical Characteristics

Contact Arrangement —
SPST NO, Double Break

Rated Operating Voltage — 28 Vdc

Resistive Rating — 400 Amps

Resistive for 30 sec. — 1,000 Amps

Inrush Rating — 1,500 Amps

Reverse Current Dropout —
A-701D — 25 to 50 Amps
A-701C — 18'to 35 Amps

MAX, —————=1 196 - 910

' -.005
= 3.000—= /| pja. HoLE
@ «» @ e s
.g IND @ GEN o
-
2 & goos,
8 PO Nhttrion BAT
« | | APP w ©
£vent LocaTion 0T,
10-32 UNF-2A 3/8-24 UNF-2A
3 STUDS 2 STUDS
PP
l | | |
o ‘ 3
s 8
'..,' -«
1
( NS l J

Mounting Style A

For factory-direct application

assistance, phone 419-521-9500 or

fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS

General Characteristics

Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)

Mechanical, Min. — 100,000 cycles

Electrical — 50,000 min.
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms
Circuit to Circuit — 1,250 Vrms

Coil to Ground and Aux. Contacts —
500 Vrms

Differential Pickup — 0.5 + .15 Vdc

Weight, Max. —
A-701D — 3 1bs 10 0z
A-701C —4 Ibs

Coil Characteristics

Duty Cycle — Continuous,
economizing

Duty Cycle when using “APP”on
A-701D or “GMG” on A-701C —
Intermittent

Nom. Coil Voltage — 24 to 30 Vdc
Pickup Voltage, Max. —

A-701D — 15 Vdc

A-701C — 12 Vdc

Dropout Voltage — 0.5t0 7.0 Vdc

1

@06 o@®)

f————4.06 MAX. ————en] /~. 1967010
} 3.000 { .
| . \ DIA, HOLE
f @ 4 MTG. HOLES
piv @ GEN o
=
= [=]
©w 8 =S
[STVN %
. 7\ COVER SEALED
< ® R
& B shredion BAT
GMG  |NT NEG

2

VENT LOCATION OPT.

1032 UNF~2A
7 STUDS

3/8-24 UNF-2A
y 2 STUDS

N\

3.75 MAX

Mounting Style B



HARTMAN Sensors and Protective Devices

A-701 Series Cutout — Reverse Current, Rated up to 400 Amps,
28 Vdc (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

GEN o—
Y

W O—

APP O—]
-

A

= = = 1O A A OF
Circuit Configuration 1 Circuit Configuration 2
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
Continuous,
A-701D Gasket/Vented A Economizing 1 1-1616109-1
Continuous,
A-701C Gasket/Vented B Economizing 2 1-1616109-0
For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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Product Facts
m SPST NO
m Gasket sealed

A-702 Series Cutout — Reverse Current, Rated up to 600 Amps, 28 Vdc

Performance Data

Electrical Characteristics

Contact Arrangement —
SPST NO, Double Break

Rated Operating Voltage — 28 Vdc
Resistive Rating — 600 Amps

Reverse Current Dropout —
18 to 35 Amps

Differential Pickup — .5+ .15

5.50 .196%.005 DIA
/e
4 1A
1.5 4.500 BOTH SIDES,
* e 3 00 4 MTG HOLES
2 = VENT
/_ (LOCAT 10N

Q QIR SEALED
FOR INSPECT ION

BAT @

OPT |ONAL )

|

o ©
W

1.50

3/8-24 UNF-2A STUD
2 STUDS REQ'D

. 19 |
A -0 o

10-32 UNF-2A STUD
3 STUDS REQ'D

T

[e—3.03%.06

Mounting Style A

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

General Characteristics
Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 50,000
cycles

Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles
Electrical —50,000 min.
Dielectric Strength —

All Circuits to Ground — 1,250 Vrms
Circuit to Circuit — 1,250 Vrms

Coil to Ground and Aux. Contacts —
500 Vrms

Weight, Max. — 3.9 Ibs.

Coil Characteristics
Duty Cycle — Continuous

Duty Cycle when using “APP” —
Continuous

Nom. Coil Voltage — 24 to 30 Vdc
Pickup Voltage, Max. — 18 Vidc
Dropout Voltage — 0.5to 7.0 Vdc

Circuit Configurations (Consult factory for other available circuit

configurations)

MAIN CONTACTOR CONTACTS
PIGTAIL WIRE

—— MAIN
CONTACTOR
CoIL

VOLTAGE RELAY
COIL

VOLTAGE RELAY
CONTACTS

DI FFERENT 1 AL
. :I»’ RELAY CONTACTS
(WILL OPEN WHEN
| SW DE-ENERGIZED
o | AS WELL AS ON
REV' CURRENT)
~

— REVERSE
CURRENT COIL

i
i [N-DIFFERENT [AL
VOLTAGE COIL

L O GEN
~—BIASING COfL

o o = O =+
SW APP = IND 7
Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-702AAP Gasket/Vented A Continuous 1 1-1616109-3

/// HIGH PERFORMANCE RELAYS



HARTMAN Sensors and Protective Devices

B-188 Series External Power Monitor, 115 VAC, 400 Hz

Product Facts
m SPST
m Gasket Sealed

m Over/under frequency
protection

m Over/under voltage
protection

m Dust tight

MAX.

Performance Data Operation — Contacts will remain e 4078555
. . as shown (off condition) until input

Electrical Characteristics power is anywhere within the “on” zone. - s.e3MAX.

Contact Arrangement — SPST Contacts will revert to off condition

Rated Operating Voltage — whenever input voltage and/or frequency po— 3.000

115 VAC/28 Vidc, 3 phase, 400 Hz :s aboge th? hith sidefor below the | i

ot ; ow side “off". Limits for time intervals
Resistive Rating — 3 Amps exceeding the transient period. @ ‘T
&

l 2
il 8 %
Il 3 %

General Characteristics Limits — ®
Operating Temperature Range — “On’” zone — |
-54°Cto+71°C “On” zone voltage limits 100 to 91
Dielectric Strength — 120 volts rms all phases F o |
Leakage current will not exceed .001 “On” zone frequency limits 380 to

Amps when unit is subjected to test of 420 CPS 4

Para. 4.6.2 of MIL-E-24021A “0ff” limits — ®
Altitude — 0-40,000 ft High side voltage “off” limits —
Weight, Max. — .75 b 131 + 5 volts 3 @ (highest of 30)
Sinusoidal Vibration — High side frequency “off" limits — 4010 m o
5-15.5 CPS +0.13 G, 425 +5 CPS '.‘l:%—.goo&:ou.
15.5-54 CPS 0.01 inch DA, Low side frequency “off” limits — SAND BOTTOM & SPOT FACE
54_500 CPS 4 15 G 375+5 CPS TOP OF ALL MTG.HOLES Q.304 DIA. MIN.
Shock, Max. —10G 30+ 1ms Voltage Transient Limits — VENT
High Side — above limit 2 but {LOCATION
below limit 1 of Fig. 2 MIL-STD- OPTIONAL) 5 - T
704, 30 (highest of 30) 8- T % ®
Low Side — below limit 3 Fig. 2 41 %
MIL-STD-704 2 2 oT
Over and Under frequency time = l 3 >
delay 3 + 1 sec. o.0s0 =+ X
Output rating SPST 3 AMP Ind. 28 V US3IZE -i2-10p g -
DC/115 V 400 CPS Mounting Style A -+ 2
<>
Circuit Configurations (Consult factory for other available circuit o Z
configurations) Own
o D
15/208 v < 3
36 400 GRS, =W
INPUT 8 Pe)
" a
o))
=
Q
Circuit Configuration 1
. e HARTMAN Construction Mounting Coil Circuit TE
For factory-dlrr]ect az)s)gcag;)ng 00 Part Number Type Style Type Config. Part Number
assistance, phone -521-9500 or N N R
o 419606 0749, B-188MA-1 Gasket/Vented A N/A 1 1616114-7
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HARTMAN Sensors and

Protective Devices

A-711 Series Relay, Automatic Dropout, Rated up to 600 Amps, 29 Vdc

Product Facts

m SPST NO, Double break

m Gasket sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

Performance Data

Electrical Characteristics

Contact Arrangement —
SPST NO, Double Break

Operating Voltage, Max. — 29 Vdc
Resistive Rating — 600 Amps
Pickup Voltage, Max. — 17 Vdc
Dropout Voltage, Max. — 14 Vdc,
except for A-711 which is 1to 5 Vdc
Pickup Current, Max. — 490 Amps
Dropout Current at any Contactor
Voltage — 150 + 15 Amps, except for
A-711R which is S1— 135 + 15 Amps
and S2 — 235 + 20 Amps

VENT
/(LocAtION OPTIONAL )

.196 £.008 HOLE
4 MTG HOLES

. 50"

- 94~

3.000

P e 2 (06~

5, 22—l

4.00

NOILOIJENI HO4
JAON3Y LON 0Q
QaIVIS ¥IA0D

-.SGJ

Sl 1Y lG
b |, B4
P 2, 4 4

%—24 UNF—-2A

i

10~ 32 UNF ~2A

4.00

For factory-direct !

application i
assistance, phone
419-521-9500 or fax
419-526-2749.

Mounting

Style A

General Characteristics
Temperature Range —

-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. — 25,000
cycles

Operating Period, Max. — 3 min.
Weight, Max. —

A-711JF, A-7T11JF — 3 Ibs 13 0z
A-711Z —3 Ibs 6 0z
A-711R—3Ibs 5 0z

Coil Characteristics
Duty Cycle — Intermittent

Coil Current, Max. —

A-T11AJ, A-711JM — 2 Amps
A-7112— 0.6 Amp

A-711R—1.0 Amp

Coil Voltage, Nom. — 28 Vdc
Signal Resistor — 20 Ohm + 10%,
20W

Coil Res., “C” Term. to “GND” —
36 0hm + 10%

4.00
3.00
2.75 {
el 1 ‘
/gj _@A3 lm\ { R
—e e @yl
N Fa 8]
Oh o A=
] Rg o
Gi} ECH 5E 8
Y _@S D
I SEOc o
2@ o : -
o Ee e [V
Bauom
g g%UgNC 2A'_[i/g_r24 UNF-2A
_é__ i
. [sun0)
| gh (BT
I .

4,03 MAX

3.093+,06

i 09

Mounting Style B

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Sensors and Protective Devices

A-711 Series Relay, Automatic Dropout, Rated up to 600 Amps,

29 Vdc (Continued)
Circuit Configurations (Consult factory for other available circuit configurations)
20 OHM % 10 %
20 WATT RESISTOR M —;—:J—I‘] B
M :z: { :] : m L= : M /G\ B
-lI 8
Ol G = =0 BIASING §> OIG\L-.
BIASING (& ] coIL :
coiL E’ 5 1
_] ]
=L 1 D
COVER *-__=L-‘ g g
sroe B > B |3
NEG O——— ]
[ |
s2 c St
N 4} o g . o Q 2 5 G g 9 A2 Cc)
Circuit Configuration 1 Circuit Configuration 2 Circuit Configuration 3 Circuit Configuration 4
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-711JF Gasket/Vented A Intermittent 1 1-1616109-6
A-711JM Gasket/Vented A Intermittent 2 1-1616109-7
A-711Z Gasket/Vented B Intermittent 3 6-1616071-3
A-711R Gasket/Vented A Intermittent 4 1-1616109-8
®
E I
o>
=+
® 5
e
<>
o Z
Own
[V N)
=2
20
0 =
0 n
o))
=
Q
For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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Product Facts

m SPST NO, Double break

m Gasket sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics
Main Contacts —

Contact Arrangement —
SPST NO, Double Break

Operating Voltage, Nom. — 28 Vdc
Resistive Rating — 200 Amps
Inrush Rating — 300 Amps

Pickup Current —

VR—21-24V

| — 25 Amp Max.
SR—18 V Max.

MC — 18 V Max.
Dropout Current —
| —5 Amp Min.
SR—18+3V
MC—1to7V

Auxiliary Contacts —

Aux. Contact Arrangement —
SPST NO, SPSTNC

Rated Operating Voltage — 28 Vdc
Resistive Rating — 5 Amps

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

A-957 Series Relay, Automatic Cutout, Rated up to 200 Amps, 28 Vdc

6.06 MAX. VENT
t 5.500 (LOCATION
General Characteristics l OPTIONAL)
Temperature Range — & BUS
-55°C to +71°C o
Operating Cycles (Life) at Rated .
Resistive Load, Min. — 50,000 ; 3
cycles >3 .
Operating Cycles (Life) T
Mechanical — 100,000 cycles o’ | ND
Altitude, Max. — 50,000 ft TR@NEG e sw i 129
Weight, Max. — 4 Ibs 8 oz \ 0) @ @
Coil Characteristics 010
— Conti 1961910 hot e
Duty Cycle — Continuous .\ MTG'O%LES
Coil Voltage, Nom. — 24 to 30 Vdc :
3/8-24 UNF-2A
2 STUDS
>
£
8
<
H b
— = =
Mounting Style A
Circuit Configurations (Consult factory for other available circuit configurations)
TR Qe ®O—4
i 1 . ?B [ "
S\ ‘TO
E Bus = O IND
T e IND = i, |
= ——mE—y I o
3 - o C —o12
o4 TONP "R O KPP
B fi ) -
sk = VR y—
[ = 3 B
NEs© NEG O Bl —
Circuit Configuration 1 Circuit Configuration 2
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-957CSD Gasket/Vented A Continuous 1 1616110-6
A-957G Gasket/Vented A Continuous 2 1616110-8

/// HIGH PERFORMANCE RELAYS



HARTMAN Sensors and Protective Devices

A-957 Series Relay, Automatic Cutout, Rated up to 300 Amps, 24/30 Vdc

Product Facts
m SPST NO, Double break
m Gasket sealed

m Meets many requirements
of MIL-PRF-6106

Performance Data

e VENT
4.06 MAX. ———-——-l (LOCAT 10N
3.000 ' OPTIONAL)
| l/— .196 380 HoLE

Electrical Characteristics s 8 E@ 4 MTG. HOLES
Contact Arrangement — @
SPSTNO, Double Break ® pus @
Operating Voltage, Nom. — .
24/30 Vdc s
Resistive Rating — 300 Amps © =
Inrush Rating — 800 Amps < =
Pickup Current — @ Al NEG g
VR — 21-24 Vdc A2 A3
Current — 25 Amp Max. l
SR— 18V Max. \ /
i — 3/8-24 UNF-2A STUD
Main Contactor — 18 V Max. 38
Dropout Current — 10-32 UNF-2A STUD
Current— 5 Amp Min. ’%j _ = 4 STUDS
SR—18+3V ) s E_ =
Main Contactor — 12 V Max. -
General Characteristics .
Temperature Range — £
-55°Cto +71°C g
Operating Cycles (Life) at Rated <
Resistive Load, Min. — 50,000
cycles ®
Operating Cycles (Life)
Mechanical — 100,000 cycles vI
Weight, Max. — 3.5 Ibs Mounting Style A 3 >
. .. =+ X
Coil Characteristics - . . . _— o
. Circuit Configurations (Consult factory for other available circuit o) -
Duty Cycle — Continuous configurations) R 4
Coil Voltage, Nom. — 24 10 30 Ve g <>
R | —— (4
i T —0 At Own
n e, = —— B o 0
<3 Lo 2V, i, <3
N — BATT. = =N
L i = z 8 o)
g = 23
' - Q
L - J— 3
] — (o]}
— i N —
%ﬁ Eg
SR Kme
NEG b
O
Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
For_factory-direct application Part Number Type Style Type Config. Part Number
assistance, phone 419-521-9500 or A-957E Gasket/Vented A Continuous 1 1616110-7
fax 419-526-2749.
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Product Facts
m SPST NO, Double break
m Gasket sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

A-957 Series Relay, Automatic Cutout, Rated up to 350 Amps, 28 Vdc

Performance Data

Electrical Characteristics
Main Contacts —

Contact Arrangement —
SPST NO, Double Break

Operating Voltage, Nom. — 28 Vdc
Resistive Rating — 350 Amps

Pickup Current —
VR—21-24V

| — 25 Amp Max.
SR— 18 V Max.

MC — 18 V Max.
Dropout Current —
| —5 Amp Min.
SR—18+3V
MC—1to7V

Auxiliary Contacts —

Aux. Contact Arrangement —
SPDT

Rated Operating Voltage — 28 Vdc
Resistive Rating — 5 Amps

General Characteristics

Ambient Temperature Range —
-30°F to +220°F

Altitude, Max. — 50,000 ft
Weight, Max. — 4 Ibs 8 0z

Coil Characteristics
Duty Cycle — Continuous
Coil Voltage, Nom. — 24 to 30 Vdc

MAX

412 MAX
3.09

4 MTG HOLES

%—ZQUNF-ZA
2 sTuDsS
i Lo

chﬁS‘Jon
6.06MAX g
e 2.56 2200 3T 7]
T DN >
f 74 ®
9 | @ |
1 S E
g"@ 1
e NES sw AL a2 A3 ®
l N} S
DO @ 609
L—.ass :’gég HOLE !

10-32 UNF -2A
5STUDS

Mounting Style A

-:“4—.11

Circuit Configurations (Consult factory for other available circuit
configurations)

eSO
Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
A-957CA Gasket/Vented A Continuous 1 1616110-5

/// HIGH PERFORMANCE RELAYS



HARTMAN Sensors and Protective Devices

Q-50 Series Relay, Current Indicator, Rated up to 2 Amps, 28 Vdc

Product Facts
m SPSTNC
m Environmentally sealed

m Meets many requirements
of MIL-PRF-6106

i -50Y
JOrERATE e 1 AMP MAX
l ' CR-08411

HARTMAN ELEC MFG

Performance Data

Electrical Characteristics
Contact Arrangement — SPST NC

.166 DIA HOLE
2 MTG HOLES

s&
BLACK 6°

WHITE 6°*

>
(3]
c—

>

N
C—=e——

Contact Rating @ 120 Vdc —
0.1 Amp T
Rated Operating Voltage — 28 Vdc 3
Sensing Current Rating — 2 Amps, S L /J> o
continuous “ VA — ~ _C_
Pickup Max. — 1 Amp DC ‘.
Dropout Min. — 0.4 Amp BUS || S— ~" || LoaD
Operating Voltage, Nom. —
28 Vdc 1.500
General Characteristics 1.87
Temperature Range — 6-32 UNC-2A
55°C to+71°C _‘ 2R
Altitude, Max. — 50,000 ft T2
Weight, Max. — 1.25 0z K @ -
> I it £
3
33 T PART NO.
1 & 3 | |OPERATE AWPS ®
“ | | sER1AL NO.
l HARTMAN ELEC. WFG. E I
o>
Mounting Style A ;'DF E'
ax
Circuit Configurations (Consult factory for other available circuit (<D JZ>
configurations)
Own
BLACK WHITE (o)
A3 A2 <3
8’9
n n
o)
=
) o
BUS LOAD
Circuit Configuration 1
HARTMAN Construction Mounting Duty Circuit TE
_ o Part Number Type Style Cycle Config. Part Number
For factory-direct application Envi Tl
assistance, phone 419-521-9500 or Q-50Y M aieg oY A Continuous 1 1-1616131-2
fax 419-526-2749.
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Q-50 Series Relay, Current Indicator, Rated up to 3.5 Amps, 28 Vdc

Product Facts
m SPDT
m Environmentally sealed

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics
Contact Arrangement — SPDT

Contact Rating @ 28 Vdc —
0.25 Amp

Lamp Load @ 28 Vdc — 0.080 Amp
Rated Operating Voltage — 28 Vdc

Sensing Current Rating — 3.5
Amps, continuous

Pickup Max. — 2 Amp DC
Dropout Min. — 0.8 Amp
General Characteristics
Temperature Range —

]

T T |
| .166 DIA HOLE, C‘BORE
.265 DIA X .12 DEEP

2 MTG HOLES

-55°C to +71°C
Altitude, Max. — 50,000 ft
Weight, Max. —1.25 0z

1,03 MAX ————er]

fo——— .76 MAX——=] .20 }=—
f=— .59 MAX-———1

PART NO.

HARTMAN ELEC, MFG.

Mounting Style A

Circuit Configurations (Consult factory for other available circuit

configurations)

A3 A2

P

E

BUS LOAD

Circuit Configuration 1

HARTMAN Construction Mounting Duty Circuit TE
, o Part Number Type Style Cycle Config. Part Number
For factory-direct application Envi Tl
assistance, phone 419-521-9500 or Q-50F M aieg oY A Continuous 1 1616131-9

fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS



Q-50 Series Relay, Current Indicator, Rated up to 6.25 Amps, 28 Vdc

Product Facts
m SPDT
m Environmentally sealed

m Meets many requirements
of MIL-PRF-6106

Performance Data
Electrical Characteristics

Contact Arrangement — SPST NC

Contact Rating @ 28 Vdc —
0.25 Amp

General Characteristics

Temperature Range —
-55°C to +71°C

Altitude, Max. — 50,000 ft
Weight, Max. — 1.25 0z

Rated Operating Voltage — 28 Vdc
Sensing Current Rating — 6.25

Amps, continuous

Lamp Load — 0.080 Amp
Pickup Max. —

Q50BB - 2.5 Amps DC
Q508D - 2.0 Amps DC
Q50E - 3.5 Amps DC
Dropout Min. —

Q508D - 0.8 Amps DC
Q50BB - 1.0 Amps DC
Q50E - 1.4 Amps DC

| \ B 7ANN
[:’r- Al 1) A2 166 DIA. HOLE, C'BORE
,\J—- . T @3 265 pia. x 12 DEEP
S i 2 MTG. HOLES
§ | BUSU ~_1|LOAD
— 1.500 W—J
b 6-32 UNC-2A
ETS, i Br%s REQ'D
| e
22ler
o
l iy

Mounting Style A

Circuit Configurations (Consult
factory for other available circuit
configurations)

Al A3 A2

T

BUS LOAD

Circuit Configuration 1

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
Q-508B Environmentally A Continuous 1 1616131-5
Q-50E Environmentally A Continuous 1 1616131-8
For factory-direct application -
assistance, phone 419-521-9500 or Q-50BD Environmentally A Continuous 1 1616131-6

fax 419-526-2749.
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HARTMAN Sensors and Protective Devices

Q-50 Series Relay, Current Indicator, Rated up to 10 Amps, 28 Vdc

Product Facts
m SPST NO
m Environmentally sealed

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics
Contact Arrangement — SPST NO

Contact Rating @ 28 Vdc —
0.25 Amp

Lamp Load @ 28 Vdc — 0.08 Amp
Rated Operating Voltage — 28 Vdc
Sensing Current Rating — 20 Amps,

continuous, max. A3 166 DIA. HOLE
Pickup Max. — {}y’_é MTG HOLES
3.5Amps DC

Dropout Min. — 0.5 Amp L2

General Characteristics

Temperature Range —
-55°C to +71°C

Altitude, Max. — 50,000 ft
Weight, Max. —1.25 0z

~— 1.500 ——=

>
<
= 1.87
(@]
M
i

s

4

©F (o

NTg || e —
n
b

6-32 UNC-2A
4 REQ'D

|
KLEC. WFC.

Mounting Style A

Circuit Configurations (Consult factory for other available circuit
configurations)
A2 A3

L1 L2

Circuit Configuration 1

HARTMAN Construction Mounting Duty Circuit TE
Part Number Type Style Cycle Config. Part Number

For factory-direct application Envi Tl
assistance, phone 419-521-9500 or Q-50A M aieg oY A Continuous 1 1616131-1

fax 419-526-2749. ealed

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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HARTMAN Sensors and Protective Devices

Q-50 Series Relay, Current Indicator, Rated up to 15 Amps, 28 Vdc

Product Facts
m SPDT
m Environmentally sealed

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics
Contact Arrangement — SPDT

[.166 DIA HOLE, C'BORE

.265 DIA X .12 DEEP
2 MTG HOLES
0.10 Amp > J— A
Rated Operating Voltage — 28 Vdc ~»
— LOAD

Contact Rating @ 28 Vdc — I
0.25 Amp -
Lamp Load @ 28 Vdc — il

Sensing Current Rating — 15 Amps BUS -
DC, continuous, max. i
Pickup Max. — s 1.500
3.2 Amps DC 1.87
Dropout Min. — 1.2 Amps 6-32 UNC-2A
5 REG'D.
General Characteristics -4
Temperature Range — 2 . 4 T
-55°C to +85°C i il
Altitude, Max. — 50,000 ft 3
Weight, Max. — 1.25 0z 33 T PART NO. —
L HARTMAN ELEC. MFG. o
Mounting Style A E §
o
= X
o5
ax
Circuit Configurations (Consult factory for other available circuit ¢§ JZ>
configurations) ow
A1 A3 A2 o D
<3
8’3
@
| )
=
! o
BUS LOAD
Circuit Configuration 1
HARTMAN Construction Mounting Duty Circuit TE
. L Part Number Type Style Cycle Config. Part Number
For factory-direct application Envi Tl
assistance, phone 419-521-9500 or Q-50CC M e Y A Continuous 1 1616131-7
fax 419-526-2749.
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Q-50 Series Relay, Current Indicator, Rated up to 16 Amps, 28 Vdc

Product Facts
m SPSTNC
m Environmentally sealed

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics
Contact Arrangement —

Q50S - SPSTNC
Q50Z - SPDT

Contact Rating @ 28 Vdc —
0.25 Amp

Lamp Load @ 28 Vdc — o— 1.500 ———
0.10 Amp 1.87

Rated Operating Voltage — 28 Vdc

Sensing Current Rating — 16 Amps 6-32 UNC-2A
DC, continuous, max. o / 4 REQ'D
Pickup Max. — 3 Amps DC .

166 DIA.
€r HOLE

©)||L2

Dropout Min. — 1.2 Amps

General Characteristics

Temperature Range —
-55°Cto +71°C

Altitude, Max. — 50,000 ft
Weight, Max. — 1.25 0z

Mounting Style A

'I.—-.«

) 7 N .166 DIA HOLE, C'BORE
Q) (©) “; ;
V " || LoaD

us ‘

je—— 87

T
Tl o

1.500 4‘! _l
Circuit Configurations (Consult factory for other available circuit .86 =
configurations) 6-32 UNC-2A
5 REQ'D.

1.03 MAX

=

- z

3

6 MAX—=] .20 |-

.7
.59MAX—.‘
o T
T >
m 2
o S
>
= oz
m O
>
=
T
n
\I

SERIAL NO.
HARTMAN ELEC. MFG.

BUS LOAD
L L2 Mounting Style B
Circuit Configuration 1 Circuit Configuration 1
HARTMAN Construction Mounting Duty Circuit TE

Part Number Type Style Cycle Config. Part Number
Q-508 Environmentally A Continuous 1 1-1616131-1

For factory-direct application Envi Tl
assistance, phone 419-521-9500 or Q-50Z M aeg oY A Continuous 2 1-1616131-3

fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS



Product Facts
m SPST NC or SPST NO
m Environmentally sealed

m Meets many requirements
of MIL-PRF-6106

Q-50 Series Relay, Current Indicator, Rated up to 20 Amps, 28 Vdc

Performance Data Amps max. and 15 Amps max. for 3 sec.

Electrical Characteristics

Contact Arrangement —
SPST NC, SPST NO or SPDT

Q50AC 2 Amps continuous 10 Amps
max. for 5 seconds

Pickup Max. —
Q-50AC — 0.3 Amp

Contact Rating @ 28 Vdc — Q-50AB-1, Q-50AB-2 — 1.5 Amp
Q-50AB-2 — 0.2 Amp Q-500 — 3.5 Amps DC
Q-50J, — 0.25 Amp Q-50AG — 6 Amps DC =+ 20%

Q-50AG — 1.0 Amp
Q-50AB-1 — 1 Amp switching, and

Dropout Min. —
Q-50AC — 0.1 Amp

2 Amps carry Q-500 — 0.5 Amp
(Q50AC — 2 Amp Q-50AB-1, Q-50AB-2 — less than 1 Amp
Lamp Load @ 28 Vdc — Q-50AG — 2.4 Amp

Q-50AC, Q-50AB-2 — 0.08 Amp
Q-50J, Q-50AG — 0.20 Amp
Operating Voltage, Nom. — 28 Vdc
Sensing Current Rating —

20 Amps continuous, max. except for
Q-50AB-1 and Q-50AB-2 which are 10

2 MTG HOLES

A3€y~.166 DIA. HOLE

6-32 UNC-2A

s3] x
.—BL{%}
L | L1 ©) L2
=500
1.87
i ./—
o 2 % 4 REQ'D
Er') .
o
- ©=
~ 3
l [

Mounting Style A

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

fo———1.625 MAX.

General Characteristics
Temperature Range —
-55°C to +71°C

Altitude, Max. —

Q-50J, Q-50AB-1 — 50,000 ft
Q-50AC, Q-50AG, Q-50AB-2 —
60,000 ft

Weight, Max. —1.25 0z

2.3

2.000

22| ©)||©||©||a1

e . 62—

1.25

H———m———0

11 ||©

©)|| 12

37
—

L.m DIA HOLE
2 MTG HOLES

6-32 UNC-2A
5 REQ'D

1.7

-—1.00——-|

Mounting Style B
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HARTMAN Sensors and Protective Devices

Q-50 Series Relay, Current Indicator, Rated up to 20 Amps,
28 Vdc (Continued)

Circuit Configurations (Consult factory for other available circuit configurations)

A2 A3 A2 A3
A2 A3 Al (f
[
0 T
| I
| |
SENSOR |
1 1
L1 L2
L1 L2 L1 L2
Circuit Configuration 1 Circuit Configuration 2 Circuit Configuration 3
HARTMAN Construction Mounting Duty Circuit TE
Part Number Type Style Cycle Config. Part Number
Environmentally ;

Q-50J Sealed A Continuous 1 1-1616131-0
Q-50AC Environmentally B Continuous 2 1616131-4
Q-50AG Environmentally A Continuous 1 16165407

Q-50AB-1 Environmentally A Continuous 1 1616131-2
Environmentally :
Q-50AB-2 Sealed A Continuous 3 1616131-3

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

AEROSPACE, DEFENSE & MARINE /// HIGH PERFORMANCE RELAYS
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Product Facts
m SPSTNC
m Environmentally sealed

m Meets many requirements
of MIL-PRF-6106

For factory-direct application

assistance, phone 419-521-9500 or

fax 419-526-2749.

QR-50 Series Relay, AC Current Indicator, Rated up to 5 Amps, 115 VAC

R

Performance Data

2,37
Electrical Characteristics ,
Contact Arrangement — SPST NC 2.000 [
Resistive Rating @ 28 Vdc — T il
: |1 [ofe] «|
Lamp Load @ 28 Vdc — 10 Amp “
Sensing Current Rating — & -'— —$—
5 Amp, AC continuous T
General Characteristics u @ @ ©
Temperature Range —
-55°C t0 +85°C [ 166 DIA HOLE
Altitude — 50,000 ft 2 MTG. HOLES
Weight, Max. — .25 Ibs §-32 UNC-2A
Operating Voltage, Nom. — 4 STUDS
115 Vrms, 325-600 Hz
Pickup Max. — {
95 MA, AC ~
Dropout Min. — 1 =
47 MAAC g
&= l_
Mounting Style A
Circuit Configurations (Consult factory for other available circuit
configurations)
A2 A3
Lﬁl
|
I
O O
L1 L2
Circuit Configuration 1
HARTMAN Construction Mounting Duty Circuit TE
Part Number Type Style Cycle Config. Part Number
QR-50V Environmentally A Continuous 1 1616132-3

Sealed
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QR-50 Series Relay, AC Current Indicator, Rated up to 15 Amps, 115 VAC

Product Facts
m SPDT
m Environmentally sealed

m Meets many requirements
of MIL-PRF-6106

Performance Data

Electrical Characteristics 2.37
Contact Arrangement — SPDT 2.000 :
Resistive Rating @ 28 Vdc —
.25 Amp I
Lamp Load @ 28 Vdc — .08 Amp 1 B A2 @ @ @ At
Operating Voltage, Nom. — @ t'
115 VAC, 1 Phase, 400 Hz = A3 —$—
Pickup Max. — ! "
6 Amp, AC * ] @ @ 2
Dropout Min. — ) ]
2.4 Amp, AC L €
Sensing Current Rating — '126?‘.[%“"‘0'%5
15 Amp, AC Continuous :
. 6-32 UNC-2A
General Characteristics 5 REQ‘D.
Temperature Range —
-55°C 10 +71°C {
Altitude — 50,000 ft 1 5 f
Weight, Max. — .19 Ibs ’ q e
Sinusoidal Vibration — 3
10 G to 500 Hz 3 r
Q ~ i
e 8
Mounting Style A
Circuit Configurations (Consult factory for other available circuit
configurations)
A2 A3 Al
|
|
|
SENSOR
L1 L2
Circuit Configuration 1
HARTMAN Construction Mounting Duty Circuit TE
. - Part Number Type Style Cycle Config. Part Number
For factory-direct application

assistance, phone 419-521-9500 or QR-50H Envirsogé?ggtally A Continuous 1 1616132-1
fax 419-526-2749.

/// HIGH PERFORMANCE RELAYS



Product Facts
m DPDT
m Gasket sealed

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

E-316C Series Relay, Undervoltage AC 3 Phase, Lowest of 3

Performance Data

Electrical Characteristics
Contact Arrangement — DPDT

Resistive Rating @ 28 Vdc —
10 Amps

Inductive Rating — 5 Amps
Lamp Load — 1.5 Amps

General Characteristics

Temperature Range —
-55°C to +71°C

Operating Cycles (Life) at Rated
Resistive Load, Min. —

10,000 cycles

Weight, Max. — 10 oz.
Operating Voltage, Max. —

Rated Operating Voltage, Nom. — 124 VAC
115V, 400 Hz
Pickup Voltage
(All 3 Phases Up) — 85-90 Volts
Dropout Voltage (3 Phase — le— 1.81 MAX
Lowest of 3) — 75-80 Volts fo————— 1.636 MAX. =
f-1.125 ——]
] | I
N P
| N
3|8
™
Circuit Configurations (Consult o~
factory for other available circuit Y,
configurations) 3
”y
2 \.171 DIA.- 4 MTG. HOLES
8 10 P
7O A ‘ 11
6 : :12 )
L3
| 3 4
5 -
Lel
L2 L1 N "
4
Circuit Configuration 1 O
SO0 1)
Mounting Style A
HARTMAN Construction Mounting Duty Circuit TE
Part Number Type Style Cycle Config. Part Number
E-316C Gasket/Vented A Continuous 1 1-1616126-4
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Product Facts
m 2PDT

m Solder sealed, hermetically
sealed

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

E-311PB Series Relay, Undervoltage with Time Delay

Performance Data

Electrical Characteristics

Main Contacts —

Contact Arrangement — 2PDT
Operating Voltage, Nom. — 28 Vdc
Resistive Rating — 10 Amps
Inductive Rating — 6 Amps

Motor Rating — 3 Amps

Lamp Rating — 1 Amps

Pickup Time, Max. — 125 msec
Contact Bounce, Max. — 3 msec
Operating Voltage, Max. — 36 Vdc
Operating Voltage, Nom. — 28 Vdc
Pickup Voltage — 24.5+ 0.5 Vdc
Dropout Voltage — 21.5+ 0.5 Vdc

Dropout Time Delay — 200-400
milliseconds when the relay is in the
energized position and the voltage drops
below 21.5 + 0.5 Vdc and above 15 Vdc.
The relay will remain energized for 200
to 400 milliseconds before de-energizing
when the voltage drops below 15 Vdc.
Time delay is 30 Ms max.

Operating Current, Max.

@ 25°C — 150 milliamp

General Characteristics

Ambient Temperature Range —
-55°C to +85°C

Operating Cycles (Life) at Rated

b 3.00

r eyl
[l 1,00 MAX. =
&
S

. 25[=-
&)

|
- + -

+.010
/'.156__005
DIA. HOLE,

| N < 4MTG, HOLES

I——1.500 — 75
T

2.68 MAX.

|— . 85 —e=

—
F 2.500 1

2.02 MAX, —=]

¢

BACCASFN12-12P(REF )

Mounting Style A

Circuit Configurations (Consult factory for other available circuit

Resistive Load, Min. — configurations)
100,000 cycles
Dielectric Withstanding Voltage — ]
1,000 Vrms, 60 Hz, 1 mil/Amp max. *O—!
leakage ze
Insulation Resistance @ -0—2 -2
500 Vdc — 100 megohm min. . .
Altitude — 80,000 ft 7 .
Weight, Max. — 25 Ibs o|—x
Sinusoidal Vibration — 5 —v
060 DA@510 80 Hz 6
20 G ™ 80 to 2000 Hz o ——x
Shock for 11 msec, 1/2 Sine, 3
Axes —30G L
HARTMAN Construction Mounting Duty Circuit TE
Part Number Type Style Cycle Config. Part Number
E-311PB Hermetically Sealed A Continuous 1 1-1616126-1

/// HIGH PERFORMANCE RELAYS



Product Facts
m 3PDT

m Solder sealed cover,
hermetically sealed
contacts

m Meets many requirements
of MIL-PRF-6106

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

E-329 Series Relay, Voltage Sensing

Performance Data

Electrical Characteristics
Contact Arrangement — 3PDT

Rated Operating Voltage —

28 Vdc, and 155 Vac 400 Hz
Resistive Rating — 10 Amps
Inductive Rating — 8 Amps

Motor Rating — 4 Amps

Lamp Rating — 2 Amps

Pickup Time, Max. — 70 msec
Contact Bounce, Max. — 3 msec
Dropout Time Delay —

200-400 msec when the relay is in the
energized position and the voltage drops
below 104 + 2 Vrms and above 88 +4
Vrms. The relay will remain energized
for 200-400 msec before deenergizing.
When the voltage drops below 88 +4
Vrms no time delay is required. When
the voltage drops to 30 volts or less the
relay will de-gnergize 50 msec max.
Operating Voltage, Nom. —

115 VAC, RMS L-N

Operating Voltage, Max. —
122 VAC, RMS L-N

Operating Frequency — 400 +20 Hz
Pickup Voltage — 109 +2 Vrms
Dropout Voltage — 104 +2 Vrms
Operating Current, Max. @ 25°C —
100 milliamp

General Characteristics

Temperature Range —
-55°C to +85°C

Operating Cycles (Life) at Rated

156 5% DIA.HOLE

L 3.00 —4 MIC.HOLES -
| 2.00 MAX. =
‘ —e={ 1.00 MAX. |=—
Y | |
N |
‘ 2 | - ,
01 I j
ol un
-~
o~ .

1

T

t

g |

°
D q
’ 125 2 soo\
: \.BOEING P/N
BACC45FN14-12P
A REF .

F====== i )
1 1
U I I
U 1)
1 1
><' U 1
U 1
X I _ .
8 % ! !
. < U 1
~g = | [
o U 1|
8_ 5 | l
- U 1|
(SR | I, J

Mounting Style A

Circuit Configurations (Consult factory for other available circuit

Resistive Load, Min. — configurations)
100,000 cycles —
Operating Cycles (Life) . =
Mechanical, Min. — 100,000 cycles ww &
Dielectric Withstanding Voltage — .
1,000 Vrms, 60 Hz 7 ﬁ
Insulation Resistance @ 500 Vdc — 10
1,000 megohm min. -'; —-~
Altitude — 0-80,000 f o>
Weight, Max. — 10 oz ST
Shock for 11 msec, 1/2 Sine, IR
3 Axis —30G -
Circuit Configuration 1
HARTMAN Construction Mosunting guty gircfuit TE
Part Number Type tyle ycle onfig. Part Number
E-329E Hermetically Sealed A Continuous 1 1-1616126-9
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Product Facts
m 3PSTNO
m Gasket sealed

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

RA-3100 Series Remote Power Controller, Rated up to 60 Amps, 115/208 VAC

Performance Data

Electrical Characteristics
Contact Arrangement — 3PST NO

Rated Operating Voltage —
115/208 VAC, 400-610 Hz, 3 phase

Resistive Rating — 50 Amp
Motor Rating — 30 Amp
Rupture Rating — 1000 Amp

Closing Time, Max., Override at
28 Vde — 35 msec

Opening Time, Max., Override at
28 Vdec — 25 msec

Contact Bounce, Max. — 3 msec

Coil Characteristics

Duty Cycle — Continuous,
economizing

Operating Voltage, Max. — 32 Vdc
Operating Voltage @ 85°C, Min. —
18 Vdc

Trip Time @ 60 Amp Current
+10% —2.0t0 3.0 sec

Trip Time @ 75 Amp Current +10%
—1.0to 1.9 sec

Trip Time @ 95 Amp Current +10%
— 210 .9 sec

Trip Time @ 200+ Amp Current
+10% —0.01t0 0.1 sec

2172 £,005 DIA.
4 NTG. HOLES

—
% 2

g g 113
8 d N
[———.125 R.

VENT 500 TYP.
.—TL__-

8 £

5

g 7

/.L..m

Mounting Style A

REMOVE FINISH
4 PLACES

Circuit Configurations (Consult factory for other available circuit

General Characteristics configurations)
Temperature Range — -~
-55°C to +85°C — MO =012
Operating Cycles (Life) =B1%.f§.?\o._.o B2
Mechanical, Min. — 100,000 cycles -~
Altitude — 50,000 ft o ~o—O0c
Weight, Max. — 1.55 Ibs v—oO 1
! 20— A_03
+A (6)
-B
(5)
Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
Continuous,
RA-3100H Gasket/Vented A Economizing 1 1616539-3

/// HIGH PERFORMANCE RELAYS



Product Facts
m 3PSTNO
m Gasket sealed

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.

RA-3100 Series Remote Power Controller, Rated up to 70 Amps, 115/208 VAC

Performance Data

Electrical Characteristics
Contact Arrangement — 3PST NO

Rated Operating Voltage —
115/208 VAC, 400-610 Hz, 3 phase

Resistive Rating — 70 Amp
Motor Rating — 70 Amp
Rupture Rating — 1,000 Amp

Coil Characteristics

Duty Cycle — Continuous,
economizing

Operating Voltage, Max. — 32 Vdc
Operating Voltage @ 85°C, Min. —
18 Vdc

Trip Time @ 70 Amp Current
+10% —3.0t0 5.0 sec

Trip Time @ 87 Amp Current +10%
—2.0to 2.9sec

Trip Time @ 111 Amp Current
+10% —1.0t0 1.8 sec

Trip Time @ 200 Amp Current
+10% —0.251t0 0.5 sec
General Characteristics

Operating Temperature Range —
-55°C to +85°C
Altitude — 50,000 ft max.

NOTE

500 TYP,
(PP diiina il Ry

: FOR PROPER OPERATION, PIN A
REQUIRES 18 TO 28 VOC

[MS-27498E-9A-35P
1‘4—23 UNF-2A

STIDS_!__

1 ]

Mounting Style A

Circuit Configurations (Consult factory for other available circuit

Welghl, Max. —1.551b Configurations)
Sinusoidal Vibration —
.038 DA from 10 to 50 Hz ~
10g from 55 to 2000 Hz 2O o
Shock, Max. — 9 G max for 10-12 ms B1 ~o—~0 B2
Load, Min. — 50,000 cycles o A ~o—0 2
Operating Cycles (Life)
. . v—O 1
Mechanical, Min. — 100,000 cycles 20—/"1"a o3
+A (8)
-B
(s)
Circuit Configuration 1
HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
RA-3100F Gasket/Vented A gc%':]‘g‘m“?z‘fﬁg 1 16161332
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RA-3100 Series Remote Power Controller, Rated up to 100 Amps, 115/208 VAC

Product Facts

m 3PST NO

m Gasket sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

Performance Data O o X

Electrical Characteristics ”‘-‘
Contact Arrangement — 3PST NO I
Ed

.172 2,005 DIA.
4 MTG. HOLES

Rated Operating Voltage — ]
115/208 VAC, 400-610 Hz, 3 phase

Resistive Rating — 100 Amp "
Motor Rating — 100 Amp
Rupture Rating — 1,000 Amp

Closing Time, Max., at 28 Vdc — J&‘
35 msec vor—~ L— 500 TYP, >~ .125R.
2.5020—— ]

Opening Time, Max., at 28 Vdc —
25 msec NOTE: nsmd:msmyﬁ PINA

Contact Bounce, Max. — 3 msec [HS-2TASE-9A-358

~={ .60 1/74-28 UNF-2A
Coil Characteristics 8 STWS §
Duty Cycle — Continuous,

economizing

Operating Voltage, Max. — 32 Vdc
Operating Voltage @ 85°C, Min. —
18 Vdc

Coil Current, Inrush Max.@ 25°C —
6.0 Amps

Coil Current, Hold Max.@ 25°C —
0.5 Amps \ :I

Trip Time @ 28 Amp Current L L 5.70MX
+10% — '
RA-3100M - 1.0to 1.50 sec Mounting Style A

I;'ED/I'TRA@_ 3} SSDA_";FO?:)’?E"S‘BC. Circuit Configurations (Consult factory for other available circuit

Trip Time @ 185 Amp Current configurations)

+10% —RA-3100D - 2 t0 2.9 Sec. _MO-FR- T~~o—O0
Trip Time @ 237 Amp Current o~

+10% —RA-3100D - 1 10 2.5 Sec. sl O
General Characteristics = o

Temperature Range — 200"t~ °!
-55°C to +85°C 4o

Operating Cycles (Life) at Rated
Load, Min. — 50,000 cycles
Operating Cycles (Life)
Mechanical, Min. — 100,000 cycles "
Altitude — 50,000 ft o

Weight, Max. — 1.55 Ibs Circuit Configuration 1

O
.07 MIN,
G—S.H_w—ﬂ
4.20

o f—. 100

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number

Continuous
RA-3100D Gasket/Vented A gl 1 1616133-1
For factory-direct application Economizing

assistance, phone 419-521-9500 or RA-3100M Gasket/Vented A continuous, 1 1616133-5
fax 419-526-2749. Economizing
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RA-3100 Series Remote Power Controller, Rated up to 110 Amps, 115/208 VAC

Product Facts

m 3PST NO

m Gasket sealed

m Auxiliary contacts available

m Meets many requirements
of MIL-PRF-6106

172 £,005 DIA.
4 MTG. HOLES

Performance Data Trip Time @ 60 Amp Current

Electrical Characteristics +10% —

Contact Arrangement — 3PST NO RA-3100L -8.010 100 scc
k Trip Time @ 150 Amp Current
Rated Operating Voltage — +10% —

115/208 VAC, 400-610 Hz, 3 phase RA-3100L - 4.010 6.0 seC

Resistive Rating — -
RA-3100J-1 - 110 Amp I:III]JUZIEE @ 300 Amp Current

RA-3100L - 50 Amp RA-3100L - 2.0 0 3.0 sec

ing— : , P

RMA?ETOORJ%I;"_QHO Amp Trip Time @ 500 Amp Current MO REGuTRES 1810 28 vDé | "

RA-3100L - 50 Amp +10% — .60 -—"“5‘2"9“"“"12'13&5 w20

Rupture Rating — RA-3100L - 0.07 to 0.20 sec _rc ST

RA-3100J-1 - 1,100 Amp i & & E‘ |

RA-3100L 500 Amp General Characteristics i T

Shock for 10-12 msec — 50 G Temperature Range — 3 & g 3

Closing Time, Max., Override at 55°C 10 +85°C T Z%

28 Vde — 35 msec Operating Cycles (Life) at Rated 3 | ¥

Opening Time, Max., Override at Load, Min. — 50,000 cycles o :

28 Ve — 25 msec Operating Cycles (Life) A o

Contact Bounce, Max. — 3 msec Mechanical, Min. — 100,000 cycles e

Coil Characteristics Altitude — 60,000 ft L L il

Duty Cycle — Continuous, Weight, Max. — 1.55 Ibs } T 3.70%K 1

economizing Mounting Style A

Operating Voltage, Max. — 32 Vdc

Operating Voltage @ 85°C, Min. — Circuit Configurations (Consult factory for other available circuit

18 Vde configurations)

Coil Current, Inrush Max.@ 25°C —

6.0 Amps

Coil Current, Hold Max.@ 25°C —

0.5 Amps

Trip Time @ 165 Amp Current

+10% —8.0t0 10.0 sec

Trip Time @ 330 Amp Current

+10% —

RA-3100J-1-1.2t0 2.0 sec

Trip Time @ 550 Amp Current

+10% —

RA-3100J-1-0.34 to 0.65 sec Eg)

Trip Time @ 1100 Amp Current Gircuit Configuration 1

+10% —

RA-3100J-1 -0.07 to 0.20 sec HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
RA-3100J-1 Gasket/Vented A Eg:}g‘m“f’zﬁg 1 1616133-3

For factory-direct application RA-3100L Gasket/Vented A Ec%r:}g#?zﬁg 1 1616133-4

assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Sensors and Protective Devices

E-308TA Series, Undervoltage Sensor, Rated up to 10 Amps, 28 Vdc

Product Facts
m DPDT
m Gasket sealed

m Meets many requirements
of MIL-PRF-6106

Performance Data General Characteristics
Electrical Characteristics Operating Ambient Temperature

R — -55°F to +165°F
Contact Arrangement — DPDT apge 55°F 10 +165
X Altitude — 50,000 ft
Operating Voltage, Nom. — 28 Vdc .

L. . Weight, Max. —15.5 0z
Resistive Rating — 10 Amps . L
Inductive Rating — 2 Amps Coil Characteristics

Duty Cycle — Continuous

Input to Sensor, Nom. —

120V, 400 Hz

Operating Characteristic —
Contacts A1-A2, B1-B2 will close if the
AC input voltage is above 106 + 2 VAC
Contacts A1-A2, B1-B2 will open if the
AC input voltage falls below 106 +

2 VAC.

6~32 SCREW TERMINAL .196 +£.005 DIA HOLE

Ks TERMINALS REQ’D /' & MTG HOLES VENT
\ /
\

2.56 MAX,

Circuit Configurations (Consult

380 M. 7 factory for other available circuit

i — - 1y for
T ﬂ]ﬁ & il configurations)
DC
O__O,AJ_O 83
q]] DC LOAD B2 I >
| A—oBi
x. (ﬂl O___o,:_,!-_O A3
AC SOURCE
: § (ﬂ] AC LOAD A2 | i
i 4] | ACSouRCE
M
120 V
i X10 VOLTAGE |
NEUTRAL X2 O

£

TOP VIEW SHOWN WITH o ) .
TERMINAL COVER REMOVED Circuit Configuration 1

Mounting Style A

HARTMAN Construction Mounting Coil Circuit TE
Part Number Type Style Type Config. Part Number
E-308TA Gasket/Vented A Continuous 1 1616126-6

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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HARTMAN Sensors and Protective Devices

Cross Reference

Main Main Aux. Coil

. Operatin Seal Dut Coil Trans. HARTMAN TE
Curent AGDG Ralng - Gomact  yogg”  Comael Volage 1ype  Gye Votage Paiho.  porto
10 DC 28 DPDT Side Stable — 115V Gasket/Vented Cont. E-328-2 1-1616126-8
200 DC 28 SPSTNO Side Stable SPSTNC 24-30 Gasket/Vented Cont. A772XTB 1616545-1
25 AC — — Side Stable SPDT 28 Gasket/Vented Cont. E-387C-1 2-1616126-3
100 DG 28 SPSTNO  SideStable  S'oINC 28 Gasket/Vented Cont. A-700BU 1616109-6
SPST NO.
200 DC 28 SPSTNO Side Stable N/A 28 Gasket/Vented Cont. A-700AQ-4 1616109-4
28 SPSTNO Side Stable N/A 28 Gasket/Vented Cont. A-700AAP 1616109-1
300 DC 28 SPSTNO Side Stable - 24-30 Gasket/Vented Cont. A-700ZC-7 1616109-7
28 SPSTNO Side Stable SPSTNC 24-30 Gasket/Vented Cont. A-700ZG 1616109-9
400 nC 28 SPSTNO Side Stable - 24-30 Gasket/Vented Cont. Econ. A-701D 1-1616109-1
28 SPSTNO Side Stable SPDT 24-30 Gasket/Vented Cont. Econ. A-701C 1-1616109-0
600 DC 28 SPSTNO Side Stable - 28 Gasket/Vented Cont. A-702AAP 1-1616109-3
3 AC/DC  28/115  SPSTNO Side Stable - - Gasket/Vented - B-188MA-1 1616114-7
29 SPSTNO Side Stable SPSTNO 28 Gasket/Vented Int. A-T11JF 1-1616109-6
600 0C 29 SPSTNO Side Stable SPSTNO 28 Gasket/Vented Int. A-711IM 1-1616109-7
29 SPSTNO Side Stable SPDT 28 Gasket/Vented Int. A-711Z 6-1616071-3
29 SPSTNO Side Stable - 28 Gasket/Vented Int. A-T11R 1-1616109-8
28 SPSTNO Side Stable SPSTNO 24-30 Gasket/Vented Cont. A-957CSD 1616110-6
200 0C SPSTNC
28 SPSTNO Side Stable SPSTNO 24-30 Gasket/Vented Cont. A-957G 1616110-8
SPSTNC
300 DC 24/30 SPSTNO Side Stable - 24-30 Gasket/Vented Cont. A-957E 1616110-7
350 DC 28 SPSTNO Side Stable SPDT 24-30 Gasket/Vented Cont. A-957CA 1616110-5
2 DC 28 SPSTNC Side Stable - 120 Environ Cont. Q-50Y 1-1616131-2
35 DC 28 SPDT Side Stable - 29 Environ Cont. Q-50F 1616131-9
28 SPDT Side Stable - 28 Environ Cont. (-50BB 1616131-5
6.25 DC 28 SPDT Side Stable - 28 Environ Cont. Q-50E 1616131-8
28 SPDT Side Stable - 28 Environ Cont. Q-50BD 1616131-6
10 DC 28 SPSTNO Side Stable - 28 Environ Cont. Q-50A 1616131-1
15 DC 28 SPDT Side Stable - 28 Environ Cont. Q-50CC 1616131-7 ®
16 DC 28 SPDT Side Stable - 28 Environ Cont. Q-50S 1-1616131-1
DC 28 SPDT Side Stable - 28 Environ Cont. Q-507 1-1616131-3 VI
28 SPSTNC Side Stable - 28 Environ Cont. Q-50J 1-1616131-0 2_ ;
28 SPSTNO Side Stable - 28 Environ Cont. Q-50AC 1616131-4 D -
20 DC 28 SPST NO Side Stable - 28 Environ Cont. Q-50AG 1616540-7 2- K<
28 SPSTNC Side Stable - 28 Environ Cont. Q-50AB-1 1616131-2 g ;
28 SPSTNC Side Stable - 28 Environ Cont. Q-50AB-2 own
1616131-3 ® 0D
5 AC_ 115 SPSTNC _Side Stable - 115 Environ Cont. Q-50v 1616132-3 <2
15 AC 115 SPDT Side Stable - 115 Environ Cont. QR-50H 1616132-1 8 2
28 DPDT Side Stable - - Gasket/Vented Cont. E-316C 1-1616126-4 n n
10 0C 28 3PDT Side Stable - 28 Hermetic Cont. E-311PB 1-1616126-1 g
28 3PDT Side Stable - 115 Hermetic Cont. E-329E 1-1616126-9 (o
For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
PAGE 153

=TE

‘connectivity




HARTMAN Sensors and Protective Devices

Cross Reference (Continued)

Main Main Aux. Coil

. Operatin Seal Dut Coil Trans. HARTMAN TE
curent - AGIG Rating - Contc Mode Contact Volage 1, Gycle  Volage  PartNo.  ParNo.

100 AC 115/208 3PSTNO Side Stable SPDT 18-32 Gasket/Vented Cont. Econ. RA-3100M 1616133-5

115/208 3PSTNO Side Stable SPDT 18-32 Gasket/Vented Cont. Econ. RA-3100D 1616133-1
110 AC 115/208 3PSTNO Side Stable SPDT 18-32 Gasket/Vented Cont. Econ. RA-3100J-1 1616133-3
50 AC 115/208 3PSTNO Side Stable SPDT 18-32 Gasket/Vented Cont. Econ. RA-3100L 1616133-4
60 AC 115/208 3PSTNO Side Stable SPDT 18-32 Gasket/Vented Cont. Econ. RA-3100H 1616539-3
70 AC 115/208 3PSTNO Side Stable SPDT 18-32 Gasket/Vented Cont. Econ. RA-3100F 1616133-2
10 DC 28 DPDT Side Stable - 120V (asket/Vented Cont. E-308TA 1616126-6

For factory-direct application
assistance, phone 419-521-9500 or
fax 419-526-2749.
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KILOVAC High Voltage Relays and Contactors

Table of Contents

High Voltage DC Contactors

Quick Reference Guide . .. ......... ... ... .. ...

MAP Aerospace Military Contactors

MAP101 Series . ...
MAP100 Series ... ..ot
MAP200 S€eries . ... ..ot
MAP201 Series . .......ooii e

CAP Aerospace Commercial

CAP202 SelBS. . o ittt et ettt et
CAP200 SerieS. . ot ittt ettt
CAP120 SerieS. . .ottt et e

Higher Power and Sensing Contactors

KHR500 Series. . .. ..o e
KIKSeres . . ... e
KCSO01 Series. . ..o v
KCSOB Series. . .. v i

EV OEM/Commercial & Electric Vehicle

EV202 Series. .. ...
EV200A Series. . ... oo
EV200B Series. . .. ..o
EV200P Series. . ... .ot
EVI00 Series. . ...t

LEV Industrial Commercial

LEVI00 SerieS . .o
LEVIOOH Series. . ...
LEV200 SerieS . . oo

AC Contactors

FM200 Series. .. oov i

Traditional 270 Vdc Aerospace Contactors

APQOX SEreS. ..o i it
AP150X Series. . . oottt
AP265X Series, AP265P Series. . ... oo oo i i
AP350X SErES. . o oot e e

Traditional 28 Vdc to 1800 Vdc Contactors

EV250 SeriesS . .o
EVB500 Series . ..o
PD350X Series. . oo
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KILOVAC High Voltage Relays and Contactors

Table of Contents (Continued)

High Voltage Relays

Quick Reference Guide . . . ... ... . e 7-65, 7-66
270 Vdc Aerospace Relays

AP5A Series, AP5B Series, AP5C Series, AP5P Series, AP5R Series. . . . . 7-67 —7-69

AP10A Series, AP10B Series, AP10P Series, AP11A Series . ........... 7-67 — 7-69

APAAP SEIES. . . ottt 7-70
28 Vdc to 1800 Vdc Relays

PD5A Series, PD5B Series, PD5C Series . . . ... .ot 7-71

PD10A Series, PD10B Series, PD10P Series . . .. ... 7-72
1.5-2.0 kV Relay

KABC SIS . . o ot 7-73
3.5 kV Relays

HC-1 SIS . . oot e 7-74

HC-8 SIS . . oot 7-74

HC-5 SErES . . oo i 7-74
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KA1A, KA1B Series. . . o oot e 7-75

KATC SBHES . . o ittt 7-75

KA P SelES . o oo e 7-76
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KAOP SIS . . o oottt e e 7-77
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K17 7-78
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H-18  Series. . o .7-81

KA4P  SElES. . o ottt 7-82
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KILOVAC High Voltage Relays and Contactors
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KILOVAC High Voltage DC Contactors

KILOVAC High Voltage DC Contactors Quick Reference Guide

(MAP)
Aerospace Military

Product Series MAP101 MAP100 MAP200 MAP201
Main Contact Data

Continuous Current A 100 100 500 350
Contact Voltage Range Vdc 12-900 12-900 12-900 12-900
Electrical Life at Rated Current, Cycles 25,000 15,000 1,000 5,000
270 Vdc, Resistive Load

Overload (Make/Break) @ 350 Vdc A 2,000/2,000 500/1,500 650/2,000 2,000/2,000
Rupture (Break only) @ 350 Vdc A 2,000 1,500 2,000 2,000
Contact Arrangement SPST SPST SPST SPST
Contact Form Latch gl(, (L'\alg% X(NO) X(NO)
Contact Resistance @ Rated Current milliohms 0.75 0.5 0.2 0.3
Auxiliary Contact Data

Contact Form/Quantity of Sets (Max.) Form A/1 Form A/1 Form A/1 Form A/1
Current Rating @ 30 Vdc (Ag/Au), Max. A 2.0/0.1 2.0/0.1 2.0/0.1 2.0/0.1
Minimum Signal Level Vde/mAde o o o o
Dielectric Withstanding Voltage

Contacts to Coil to All Other Points Vrms 1,500 1,500 2,200 2,200
Insulation Resistance

Initially @ 500 Vdc megohms 100 100 100 100

At End of Life @ 500 Vdc megohms 50 50 50 50
Environmental Data

Operating Temperature Range °C -55 to +85 -55 to +85 -55 to +85 -55 to +85
Storage Temperature Range °C -65 to +125 -65 to +125 -65 to +125 -65 to +125
Shock, 11ms, 1/2 Sine G’s 20 20 20 20
Vibration, Sine (55-2,000 Hz) G’s 20 20 20 20
Coil Transient Suppression No X, Yes/Latch, No Yes Yes
Mechanical Data

gr']’(ij[jﬁﬁlg'é"oeuﬁ 92)5 - yp. ms 40/20 40/20 40/20 40/20
Release Time, Max. ms 15 15 15 15
Bounce Time, Max. ms 5 5 5 5
Mechanical Life, Min. Cycles 100,000 100,000 100,000 100,000
Weight (Nominal) Ib. (kg) 0.79 (.35) 0.79 (.35) 0.95 (.43) 0.95 (.43)
Coil Voltage (Nominal) Vdc 28 28 28 28

Note: Consult TE Connectivity for complete specifications, detailed performance characteristics and additional models.

For factory-direct application assistance,
dial 800-253-4560, ext. 2055, or
805-220-2055.
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KILOVAC High Voltage DC Contactors

KILOVAC High Voltage DC Contactors Quick Reference Guide (Continued)

(CAP) (EV) (LEV)
Aerospace Commercial OEM/Commercial &Electric Vehicle Industrial Commercial
CAP202 CAP200 CAP100 EV200A EV200B EV200P EV100 LEV100 LEV200
300 500 100 500 500 500 100 100 500
12-900 12-900 12-900 12-900 12-900 12-900 12-900 900 12-900
10,000 1,000 6,000 1,000 500 500 6,000 6,000 1,000
650/2,000 650/2,000 600/1000 650/2000 650/1000 650/1000 600/1000 600/1000 650/2000
2,000 2,000 1000 2000 1000 1000 1000 1000 1000
DPST SPST SPST SPST SPST SPST SPST SPST SPST
2X (NO) X (NO) X (NO) X(NO) Y(NC) X (LATCH) X(NO) X(NO) X(NO)
0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Form C/4 Form A/2 Form C/1 Form A/l Form A/1 Form A/1 None Form X/1 Form X/1
2.0/0.1 2.0/0.1 2.0/0.1 2.0/0.1 2.0/0.1 2.0/0.1 2.0/0.1 2.0/0.1 2.0/0.1
Ag 6V/15mA Ag 6V/15mA Ag 6V/15mA Ag 6V/15mA Ag 6V/15mA Ag 6V/15mA Ag 6V/15mA
Au 5V/5mA Au 5V/5mA Au 5V/5mA Au5V/5mA  Au5V/5mA  Au 5V/5mA - - Au 5V/5mA
2,200 2,200 2,200 2,200 2,200 2,200 2,200 2,000 2,200
100 100 100 100 100 100 100 100 100
50 50 50 50 50 50 50 50 50
-55 to +85 -55 to +85 -55 to +85 -40 to +85 -40 to +60 -40 to +85 -40 to +85 -40 to +85 -40 to +85
-65 to +125 -65 to +125 -65 to +125 -65t0 +125 -65t0+125 -65t0+125 -65t0+125 -65t0 +125 -65to +125
30 (Closed)/ 30 20
30 20 20 20 10 (Open) 20 20
20 20 20 20 10 20 20 20 20
Yes Yes Yes Yes Yes No Yes No No
40/20 40/20 25/15 25/15 25/15 25/15 25/15 25/15 25
15 15 10 12 15 15 15 10 15
5 5 5 7 5 5 5 5 5
100,000 100,000 100,000 1,000,000 100,000 100,000 1,000,000 1,000,000 100,000
1.3 (.59) 0.95 (.43) 6.70 (190) 0.95 (.43) 0.95 (.43) .99 (.53) .28 (.130) 0.42 (.19) 1.3 (.60)
28 28 28 9-36 12/24 12/24 9-36 12/24/48 12/24/48

For factory-direct application assistance,
dial 800-253-4560, ext. 2055, or

805-220-2055.
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KILOVAC High Voltage DC Contactors

Product Facts

m Dual contact material
(copper/moly) designed
for high current make
and interrupt military
aerospace, ground vehicle
and naval applications

m Hermetically sealed,
intrinsically safe, operates
in explosive/harsh
environments with no
oxidation or contamination
of coils or contacts, during
long periods of non-
operation

m Comes standard with 1
SPST-NO Aux. contact

m Not position sensitive,
can be mounted in any
orientation

m RoHS versions availahle

For factory-direct application assistance,

dial 800-253-4560, ext. 2055, or
805-220-2055.

KILOVAC MAP101 Series Contactor with 1 Form A (SPST-NO) Contacts
Rated up to 100 Amps, 12-900 Vdc Dual Contact Material (Cu/Mo)

Physical Data

Contact Arrangement —
Main Contacts —
SPST-Latching (form X)

1X Auxiliary Contact —
SPST-NO (form A)
Dimensions — See drawing
Weight, Nominal —
0.35Kg (12.35 0z)
Environmental Data
Shock, 11ms 1/2 Sine
(Operating) — 20 Gpea
Sine Vibration, 20 Gpeak —
55-2000 Hz
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