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Making the Best Better

Traditional aerospace component
suppliers are being asked to
assume even greater levels of
responsibility. One trend is that
component manufacturers are
being asked to increase their
subsystem integration capability
to better serve the consolidating
global Tier 1 Systems Integrators
and Airframe Manufacturers.
Component suppliers will be
expected to bring more value to
fewer, more demanding cus-
tomers. Redefining Eaton
Aerospace's Electric Distribution
and Controls value proposition is
essential to meeting those
expectations.

To enhance Eaton Aerospace's
position in the market, Eaton
Aerospace Electric Distribution
and Controls acquired the aero-
space thermal circuit breaker
product line of Mechanical
Products (MP) in November
2002. The circuit breakers have
had a strong record of reliability
and performance in aerospace
and military applications since
the 1940's.

Eaton's portfolio of Power and
Load management products has
expanded based on the recent
acquisition. In addition to the
Remote Controlled Circuit
Breaker (RCCB) line, Eaton now
offers over 900 different aero-
space circuit breakers. These
devices have a broad range of
applications ranging from com-
mercial aviation to military fight-
ers and from armored vehicles
to the Space Shuttle. Typically
based on bi-metal sensing, this
broad portfolio of thermal circuit
protection covers amperages
from 0.5 amps up to 300 amps
in both single and three phase
configurations. Eaton's aero-
space circuit breakers comple-
ment the existing RCCB line and
can readily be modified to incor-

porate the emergent Arc Fault
Circuit protection technology.
These products have a long
pedigree and have been opti-
mized to meet the demands of
modern circuit protection; opti-
mizing size, protective range,
and environmental tolerance for
a wide range of applications. All
products balance the compatible
needs of size and amperage
range. Other products are com-
petitively priced while still offer-
ing an abundance of options.

This product line is found in
thousands of aerospace and
defense applications, have
endured the rigors of war, the
challenges of space flight, and
the demands of a competitive
commercial aerospace industry.
Now as part of Eaton Aerospace
Electric Distribution and
Controls, these circuit breakers
serve as a key product offering
that allows Eaton to position
itself as a supplier of proven
aerospace components as well
as a provider of integrated sub-
system solutions.

The addition of an enhanced cir-
cuit breaker product line is sig-
nificant in two respects:

e Expands the existing
component portfolio and
affords greater opportuni-
ties for subsystem develop-
ment. (See Capabilities
Article on page 8 for fur
ther details)

e Strengthens the overall
Arc Fault Circuit Interrupt
technology program. (See
Arc Fault Circuit Interrupt
Article on page 10 for further
details)

Eaton Aerospace is recognized

as a leader in aerospace switch-
ing and power distribution com-
ponents. These circuit breakers
will be combined with perform-
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ance rated relays, contactors,
remote control circuit breakers,
and manually operated aero-
space switches to bring more
value to our end customers. The
redefined product portfolio pro-
vides Tier 1 System Integrators
and Airframe Manufacturers a
greater array of product to pur-
chase from a single qualified
supplier that is certified to the
stringent requirements of the
internationally recognized
Quality Standard AS9100. The
extensive product portfolio and
quality certification also ensures
our new and existing customers
improved levels of service and
sales opportunities with the
product performance and reliabil-
ity they are accustomed to. At
Eaton Aerospace, we are mak-
ing the best in the industry even
better.
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Fast Information Finder

Find Information Fast Part Number to Page Index
e Have an Eaton part num- Eaton Part No. Page No. Eaton Part No. Page No.
ber and need more infor- 60- 40 4330- 32
mation? Use the part 160- 12 4330-001- 32
number to page index on 160-012- 12 4330-007- 32
this page to get the exact 160-086- 12 4330-008- 32
page of the full product 100- 40 4330-009- 32
listing. 130- 20 4380- 40
8500- 40
e Have a Military part Eg ?2 9500- 40
nul;rlibtér and need appli- 170-001- . SMB00BA - 34
cable Eaton part num- SMB00BA125 (+) 38
ber? Use the Military part ;28 28 SMB01 BA - )
number Index in the back
of this catalog. 270- 40
700- 16
e Know the type of prod- /00-001- 16
uct you want, but not a 700-089- 16
specific part number? 700-092- 16
Use the detailed Index on 780- 40
the facing page to find the 920- 40
section with those prod- 930- 40
ucts or use the Product 940- 26
Overview for a quick side 940-006- 26
by side comparison. 960- 40
970- 40
* Looking for a specific fea- 1200- 40
ture or attribute? Use the 1500- 18
Descriptive Index or 1500-062- 18
Product Overview to quick- 1526~ 28
ly determine which prod- 1526-005- 28
ucts fit your application. 1536- 30
1536-005- 30
¢ Need additional informa- 1538- 40
tion not contained in this 1540- 40
catalog? For technical 1585- 40
questions, application 2100- 40
assistance, or the name of 4001- 20
your local authorized dis- 4001-001- 20
tributor, call 1- 800-955- 4001-008- 20
7354. 4001-011- 20
4200- 22
4200-001- 22
4200-003- 22
4200-004- 22
4200-006- 22
4200-007- 22
4310- 24
4310-001- 24
4310-005- 24
4310-019- 24
4310-024- 24
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Circuit Breaker Product Overview

Please consult detailed product descriptions for more information.

Single Phase

'é:

L/ L R o Al Y
160 Series 170 Series 700 Series 1500 Series 4001 Series
Catalog Location pgs. 12-13 pgs. 14-15 pgs. 16-17 pgs. 18-19 pgs. 20-21
MS Qualified MS25361 MS25017" MS25244 (MS25017)" MS22074" MS22073
Description Heavy-Duty, High Heavy-Duty, Very High | Miniature, High Miniature, Fast-trip, Sub-miniature, Precision,
Current Ratings Current Ratings Interrupting Capacity, Ambient Temperature Lightweight
Rugged Performer Compensated
Current Rating 50 to 100 Amperes 125 t0 200 Amperes 5 to 50 Amperes 0.5 to 10 Amperes 1 to 25 Amperes
Voltage rating 120VAC, 400 Hz; 115VAC, 400 Hz; 120 VAC, 400 Hz; 120 VAC, 400 Hz; 120 VAC, 400 Hz;
(For Interrupting Capacity) 30VDC 28VDC 30VDC 30VDC 30VDC
Calibration @25° C 105% Hold 100% Hold 115% Hold 115% Hold 115% Hold

(percent of amperage rating)

138% within one

hour

125% within one

hour

138% within one hour

138% within one hour

150% within one hour

Trip Time (in seconds at 25° C)

All amperages

All amperages

All amperages

0.53A / 4.5-10A

All amperages

200% Overload | 15.0t065.0 15.0t0 70.0 15.0 to 55.0 041030/08t036 2.01020.0

500% Overload | 13106.0” 15106.5" 1.4 10 5.0” 0.06100.4/0.081t00.5” | 0.16t02.0

1000% Overload| 051t02.0° 05t25" 0.51t0 1.5” 002100.18/0021002” | 0.046t0 05
Interrupting Capacity 3500A @ 120V AC 2500A @ 115V AC 3500A @ 120V AC 600 to 1000A @ 120V AC | 500 to 3500A @ 120V AC
(Rating Dependent) 6,000A @ 30V DC 3,000A @ 28V DC 6,000A @ 30V DC 6,000A @ 30V DC 2,000 to 6,000A @ 30V DC
Weight g (Ib.) 1139 (:250lb) 130g (.2861b) 43g (.0951b) 45g (099 Ib) 33g (073 )
Major Dimensions 2.250x 1812x0.750 | 2.250 x 1.812 x 1.00 |  1.860 x 1.094 x 0.750 1843 x 1137 x 0.750 1852 x 0.703 x 0.593
LxWxH (inches)

MIL spec approved Mounting dimensions Available with auxiliary Meets requirements for | Available in MIL spec

Notes high vibration model. | compatible with switch. P-bracket allows use as an RCCB ICU. approved high vibration and

Military Standard
Drawing requirements
of MS25017 of Mil=
C5809.

variation of mounting. 40
& 50 ampere ratings not
MIL spec approved.

[2t function is per speci-
fication.

random vibration models
and variations in termination
and mounting. 25 ampere
rating not MIL spec
approved.

" Balanced, Unbalanced load 145%
”400% Overload information available in detailed product listing

“'600% Overload information available in detailed product listing
“ Designed to requirements of applicable specification. Contact Business Unit for

details.

FOR CONFIGURATIONS NOT NOTED, CONTACT BUSINESS UNIT
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Circuit Breaker Product Overview

Please consult detailed product descriptions for more information.

Three Phase

I\_‘_” 1 !

¢ el
4200 Series 4310 Series 940 Series 1526 Series 1536 Series 4330 Series
Catalog Location pgs. 22-23 pgs. 24-25 pgs. 2627 pgs. 28-29 pgs. 30-31 pgs. 32-33
MS Qualified MS26574 MS3320 (AS33201) | NA NA NA MS14154
Description Sub-miniature, High- Sub-miniature, Heavy Duty, High | Fast-trip, Hotwire, | Miniature, Sub-miniature,
Performance, Lightweight | Lightweight, Ambient | Capacity Protection| Ambient Temperature | Lightweight, Lightweight,
Temperature Compensated Ambient Ambient
Compensated Temperature Temperature
Compensated Compensated
Current Rating 0.5 to 25 Amperes 1 to 25 Amperes 5010200 Amperes | 1 to 15 Amperes 5 to 50 Amperes 1 to 25 Amperes
Voltage rating 120VAC, 400 Hz; 120VAC, 400 Hz; 120VAC, 400 Hz | 120 VAC, 400 Hz 120VAC, 400 Hz | 120VAC, 400 Hz
(For Interrupting Capacity) 28VDC 28VDC
Calibration @25 C 115% Hold 115% Hold 105% Hold 115% Hold 105% Hold 110% Hold
(percent of amperage rating) | 150% within one hour ~ |138% within one hour | 138% " within | 138% within one  [138%" within one| 145% within one
one hour hour hour hour
Trip Time (in seconds at 25 C) | All amperages All amperages All amperages 1-75A/ 10-15A All amperages All amperages
200% Overload | 2.01t020.0 5.01020.0 15.0 to 70.0 0351040/3010100 |10.0t0 70.0 4.01020.0
500% Overload |0.161t0 12 051020 12106.0" 00610045/041009%5" | 1.4 t0 6.0” 04010 2.00
1000% Overload |0.04610 038 0.12t0 053 04102.0° 00210.15/0.151005" | 0.35 to0 1.4” 0.10t0 053
Interrupting Capacity 500A to Unlimited @ 120V AC |2000103500A@ 120VAC | 1200A@ 120VAC | 300A @ 120V AC 1000A @ 120V AC | 2000A @ 120V AC
(Rating Dependent) 2000A to Unlimited @ 6,000A @ 28V DC
28V DC
Weight g (Ib.) 229 (048 Ib) 25g (.0551b) 3889 (854 Ib) 154g (:340Ib) 130g (290 Ib) 68g (.150 Ib)
Major Dimensions 1525 x 0.780 x 0.593 1343x0.781 x 0593 | 2.437 x 2.187 x | 1.875 x 2.063 x 2.170x 2.160 x | 1.381 x 1.840 x
LxWxH (inches) 2.631 1.300 1.312 0.781
Notes MIL spec approved ran- | MIL spec approved | All datalistedis | For additional amper- | Single hole mount | MIL spec approved

dom vibration and long
button models. Available
with auxiliary switch and
variations in termination
and mounting. 0.5 and
25 ampere rating not MIL
spec approved.

long button and high
vibration models.
Available with auxiliary
switch and variations
in termination and
mounting. 15 & 25
ampere ratings not

MIL spec approved.

applicable to the
940 Series.
Consult Eaton for
details on the 180,
920, 930, 960, and

970 Series devices.

age ratings consult
business unit.

and small size facili-
tate easy installation.

high vibration and
long button models.
25 ampere rating is
not MIL spec
approved. Single
Hole mount.
Variation in termina-
tion and mounting
available.
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Capabilities

Market Trends

Aircraft Original Equipment
Manufacturers (OEM) are con-
tinuously pursuing efficiencies
associated with the design
and manufacture of aircraft
platforms. Additionally, the
OEM's are working on
increasing the functionality of
components while reducing
operating and life cycle costs.
These activities are leading to
the migration of engineering
and system design activities
to Tier 1 system integrators
and their supply partners such
as Eaton. By optimizing relays,
circuit breakers, and power
distribution panel performance
to satisfy application require-
ments; cost, size, weight can
be minimized while enhancing
performance.

What Problem Does
Eaton Aerospace Solve?
Aircraft OEM'’s have already
discovered outsourcing power
distribution management
requirements to Tier 1-system
integrators and their vendor
base is an effective alternative
that mitigates risk and lever-
ages the subsystem and com-
ponent manufacturer expert-
ise. The success of such out-
sourcing efforts benefits the
OEM and leads to more
reliance on qualified Tier 1-sys-
tem integrators for electrical
systems. Eaton Aerospace
Electric Distribution and
Controls objective is to be the
logical candidate for the sup-
ply of aerospace components
as well as subsystems that
address power distribution and
circuit protection.

Eaton Aerospace offers
Integrated Circuit Breaker
Panels as a Line Replaceable
Unit that reduce the OEM pro-
duction installation time and

eliminates component com-
patibility / interface issues.
This can shorten design to
market cycle time and reduce
costs by outsourcing subsys-
tems to qualified suppliers
with the requisite engineering
skill and manufacturing capa-
bilities.

The Eaton Solution

Eaton Aerospace is an attrac-
tive partner in the design and
development of integrated cir-
cuit breaker components and
subsystem panels. Our devel-
opment process employs
sound methodology to identi-
fy, assess, and manage pro-
gram risk. The components of
this approach include Phase-
Gate Reviews, Project
Management, and Six Sigma
for Design and Development.
This process in conjunction
with Eaton's extensive
Product Portfolio and
Capabilities enable Eaton
Aerospace Electric Distribution
and Controls to be a single
source supplier for power pro-
tection, distribution, and
switching components. The
Systems Integrators have the
option of sourcing pedigree
circuit breakers for their panel
designs or subcontracting the
entire Integrated Circuit
Breaker Panel to Eaton.

Phase-Gate Reviews

This process organizes prod-
uct development activities
from the idea through product
launch into a series of phases.
The activities within each
phase are multifunctional, and
are designed to provide infor-
mation that progressively
reduces risk. Consistent appli-
cation of the process pro-
motes successful on-time
product development efforts.
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Project Management
Product development projects
involve the iterative planning,
execution and control of proj-
ect team activities in order to
meet the competing demands
of scope, timing, cost, risk and
quality. Project management
methodology affords the appli-
cation of knowledge, skills,
tools and techniques to meet
these requirements.

Six Sigma for Design and
Development

Six Sigma for Design and
Development is a methodolo-
gy using normal Six Sigma
tools, but applies them early in
the design process. This
methodology instills the prod-
uct development process with
the same Six Sigma process
rigor found in Eaton manufac-
turing to create successful
products in a competitive mar-
ketplace.

Product Portfolio

Eaton Aerospace Electric
Distribution and Controls'
complete product portfolio
allows flexibility to partner
with customers having a vari-
ety of circuit breaker subsys-
tem and component needs.
Eaton's engineers design addi-
tional value into traditional
thermal circuit breaker compo-
nents and subsystems
through electronics, while bal-
ancing customer concerns for
size, weight, cost, and com-
plexity. Arc Fault Interrupt
Technology is a prime example
of value add engineering. A
proven design package (i.e.
thermal circuit breaker) is
modified so its functionality
addresses emerging airline
carrier and Federal Aviation
Administration needs to pro-
tect the aging aircraft fleet and
satisfy SFAR 88 requirements.

The Eaton product portfolio is
recognized in the aerospace
industry as MIL qualified for
performance rated switching
products. These components
support the design and manu-
facture of primary power distri-
bution panels and circuit
breaker panels as well. The
Eaton product portfolio
includes:

e Electro-mechanical thermal
circuit breakers (0.5 to 300
amperes) - single phase or
three phase thermally actu-
ated devices offered in
conventional design or
with integrated Arc Fault
Circuit Interrupt technolo-
ay.

e Remote Control Circuit
Breakers (5 to 125
amperes)- single phase or
three-phase devices sold
separately or as a subsys-
tem when combined with
a necessary indicator con-
trol unit (0.5 ampere circuit
breaker).

e Electro-mechanical Remote
Power Controllers (125 to
200 amperes) - single-
phase devices sold sepa-
rately or as a subsystem
when combined with a
necessary indicator control
unit (0.5 ampere circuit
breaker).

e Smart Contactors with cur
rent sensing protection or
Arc Fault Circuit Interrupt
technology

e 28VDC Contactors (50
to 1000 amperes)

e 270VDC Contactors (25 to
350 amperes)

e 115/230 VAC 400 Hertz
Contactors (30 to 430
amperes)

e 750VDC Contactors (100
to 600 amperes)

e A variety of aerospace
switches (rocker, toggle,
pushbutton and limit).



Eaton Capabilities

e Proven excellence in
component and subsystem
design, development, test-
ing, qualification, and pro-
duction for both military
and commercial aerospace
applications.

e A manufacturing organizat-
ion that emphasizes cus-
tomer satisfaction by
focusing on cost, quality,
and delivery of the prod-
uct portfolio.

e Altitude / temperature test-
ing chambers simulating
altitudes to 80,000 feet
and temperatures from
-65°C to 125°C.

e Test capabilities of 115/200
VAC 400hz to 3600 amps,
28 VDC to 10,000 amps,
270/350/475 VDC to 1,500
amps.

e Environmental tests for
Sand and Dust, Shock, and
Vibration.

e Latest CAD/CAM finite ele-
ment analysis, stereolitho-
graphic techniques, and
PRO E design.

e Model Shop flexibility to
respond to design changes
and the rapid turn around
of prototypes.

The Eaton Difference
There are a number of circuit
breaker suppliers in the aero-
space market. However, none
of them possess the vertical
integration needed to engineer
and manufacture both circuit
breaker components and sub-
systems that include both pri-
mary power distribution pan-
els and circuit breaker panels.

Eaton Aerospace affords its
customers the following differ-
ence:

e Strong brand recognition,
customer loyalty, and
demonstrated market pres-
ence for over 80 years.

e Ability to leverage the
company's size, financial
strength, and scope to
drive superior results.
Eaton Aerospace has the
ability to leverage the engi-
neering resources of a
multi-billion dollar compa-
ny.

e An extensive product port
folio that compliments
integrated sub-system
design competency.

e A flat organizational struc-
ture that allows for the
optimal blend of best value
technical approach and test
support within budget and
schedule constraints.

e Dedicated program manag-
ers that understand and
communicate "voice of
the customer".

e Design software that pro-
motes concurrent engi -
neering and the exchange
of customer data.

e Co-located engineering,
manufacturing, and devel-
opment resources pro-
mote robust product
development and product
support.

Eaton's unique product portfo-
lio, it's ability to design and
manufacture components and
subsystems, and customer
centric strategy, mitigates the
risk associated with new air-
craft circuit protection sys-
tems. Eaton is an ideal candi-
date to consider for engineer-
ing and manufacturing collabo-
ration on all future commer-
cial, General Aviation, and mili-
tary programs.
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Arc Fault Circuit Interrupt

The Aging Aircraft
Dilemma

Today, in the Unites States
there are more than 22,000
civil and military aircraft in
operation. Many are over 20
years old. To maintain airwor-
thiness, many have been
retrofitted with new engines,
new avionics, improved
hydraulic systems and even
new interiors. However, one
element in older aircraft that
will not change is the miles
and miles of electrical wiring
buried within the aging air-
frame. Over time these wire
bundles and their protective
insulation can deteriorate, pro-
viding the perfect environment
for an electrical short and a
potential fire hazard.

Until recently, aircraft circuit
breakers were considered the
first line of defense against
electrical hazards. However,
research has shown that arc
faults, with temperatures as
high as 6000°C, can go com-
pletely undetected by circuit
breakers developed over 30
years ago. The unfortunate roll
call of recent aircraft accidents
blamed on explosions or fires
suspected to have been trig-
gered by electrical wire arcing
is familiar. And the potential
for additional incidents may be
even more sobering. Safety
reports show numerous, non-
fatal incidents of smoke in the
cockpit and electrical faults
attributed to wire arcing.

Navy Statistics show 64 in-
flight electrical fires between
July 1995 and December 1997
On the civil side, Federal
Aviation Administration (FAA)
data from 1989 through July
1998 show 622 reports of
smoke in the cockpit or cabin.

‘No-Fault Design" By Rick
DeMeis, Design News
Sept 4, 2000.

Why Don't Aircraft
Circuit Breakers Provide
Protection from Arcing
Faults?

Aerospace circuit breakers are
designed to protect wiring
from thermal damage that
occurs during an overcurrent
situation. They are able to do
this by deploying a bi-metallic
element that mimics that ther-
mal effect of current on a
wire's insulation.

The reason circuit breakers do
not provide protection from
arcing events is that they are
not designed to. The character-
istics of an arcing event
include fault currents that are
sporadic or sputtering, have
values several times the
breakers rating, and the arc
event is of such a short dura-
tion that the circuit breaker
has little time to react.

EATON'S Patented Arc
Fault Circuit Interrupt
(AFCI) Technology -The
Next Generation of
Circuit Protection

"Present commercial airplane
circuit breakers do not detect
and react to arcing faults asso-
ciated with the chafing and
subsequent intermittent arcing
when bare wires contact
metal airplane structure or
other bare conductors..."

FAA Aging Transport Non-
Structural Systems Plan, July
1998, page 17 Incorporating
AFCI Into Thermal Protection
Devices

Eaton's patented AFCI protec-
tive device recognizes the
unique signatures of arcing
faults and acts to interrupt the
circuit. Eaton's Arc Fault
Circuit Interrupt technology
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utilizes microelectronics to
monitor and analyze a circuit's
current waveform. This logic
circuit utilizes patented algo-
rithms developed over the last
10 years. These algorithms
‘look" directly for the random-
ness in the 400HZ current sig-
nal to determine if an arcing
event has occurred. If the
logic circuit determines an arc
fault exists, a signal is sent to
the circuit protection device,
which will safely shut down
the circuit in question.

Recognizing An
“Acceptable Arc” From
An “Unacceptable Arc" -
Elimination of the
"Nuisance" Trip

Eaton's unique AFCI technolo-
gy monitors the reaction of
the current waveform to an
arcing incident to ensure that
the AFCI circuitry can discrimi-
nate between an unaccept-
able arc and an acceptable arc.
An unacceptable arc would be
any situation such as two
wires or a wire to ground elec-
trical arc due to exposed con-
ductors. An acceptable arc
could be the power surge in
the starting of a hydraulic
pump or another electrically
driven, primary or auxiliary
support component.

In order to distinguish an
acceptable arc from an unac-
ceptable arc, sophisticated arc
fault algorithms employ vari-
ous statistical methods that
are capable of identifying the
degree of chaos or random-
ness in the current signal. This
prevents the chance of nui-
sance tripping even in situa-
tions where the switching of
devices involves in-rush tran-
sients resulting from motor or
pump start-ups.

Integrating the AFCI circuitry
into the standard aerospace
circuit breaker required the
miniaturization of the present
mechanism to make room for
the necessary electronics and
to provide a way to power the
logic circuit. As a result of this
effort, Eaton's AFCI circuit
breaker has many added benefits:
e Offer same size as current
aerospace circuit breakers
listed in MS24571 and
MS14105.

e Provides separate visible
indication of an arc fault vs.
overcurrent fault.

¢ |nclude independent opera-
tion of the electro-mechani-
cal portion of circuit breaker
so that the circuit breaker
remains operational even
with an AFCI electronics fail-
ure.

The AFCI technology can be
packaged into a form / fit line
replaceable unit (LRU) such as
a thermal circuit breaker.
Eaton's AFCI solution builds
added safety into the LRU
without the need to modify
the existing electrical architec-
ture of the aircraft.

AFCI technology is easily tai-
lored to an application or
device. Eaton's product portfo-
lio of thermal circuit breakers,
relays, and Remote Control
Circuit Breakers can provide
the required arc fault protec-
tion to address every platform
electrical protection require-
ment.
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Series 160

X

Standard

Single-Pole High
Performance

Qualified
To MIL-C-5809 and MS25361.

Protection For Heavy-Duty
Systems

Protects circuits from 50 to 100
amperes.

Heavy-Duty Construction

Breaker features large contacts
and wide terminals.

Not Sensitive To Frequency

May be used on either AC or DC
circuits.

Performance Rated Circuit
Breaker

The 160 series has the recogni-
tion of being the most specified
heavy-duty aircraft type circuit
breaker in the 50 to 100 ampere
rating range.

Designed to protect heavy-duty
aircraft and non-aircraft electrical
systems, this trip-free breaker
features separate, durable, over-
load and mechanical latches. In
addition, the overload latch is
designed for precise operation.
Extra heavy contacts are spring-
loaded to maintain high-contact
pressure and assure long life.
Contact material has high resist-
ance to arcing and the corrosive
action of moisture —thus assur-
ing low voltage drop throughout
the life of the breaker.

PERFORMANCE DATA
6,000A at 30V, DC; 3,600A at 120V, 400 Hz., AC

Interrupting Capacity

Compact Protection For Higher Current Ratings

Endurance

At 120VAC, 400 Hz.: inductive load — 5,000 cycles; resistive load — 5,000 cycles;

at 30V, DC: inductive load — 2,500 cycles; resistive load — 5,000 cycles;
mechanical cycling, no load — 5,000 cycles

Overload Cycling

100 operations at 200% rated current and rated voltage

Dielectric Strength

At sea level, 25°C 1,600V, AC. At 70,000 ft., 71°C 500V, AC

Insulation Resistance

Not less than 100 megohms at 500V, DC

Voltage Drop

0.15V, maximum

Vibration Meets specification MIL-STD-202, Method 204, Condition A-10G, 10-500 Hz.
MS “V" type series (160-086) meets Condition B 15G, 10-2,000 Hz., and Condition C 10g
10-2,000 Hz. (Random vibration also available)
Shock Exceeds 30G's, 11 Millisec (half-sine pulse) MILSTD-202, Method 213 Test J
Acceleration Exceeds 10G's
Weight 113 grams (0.25 Ibs.)

OVERLOAD CALIBRATION DATA

Specification  : @ 25°C ‘ @ +71°C @ -40°C Test Time
Table i MIN i MAX i MIN i MAX MIN i MAX Parameters
Must Hold i 105 — i 70 — 125 FH— % For 1 Hour
Must Trip — 138 — 125 — 165 % Within 1 Hour
200% Overload 15 65 — — — — Seconds
400% Overload 2 10 — — — H — Seconds
600% Overload 1 4 — — — — Seconds
Trip curve available.
ORDERING INFORMATION
STANDARD HIGH VIBRATION
MS APPROVAL | AMPERE | VOLTAGE MS P/N EATON MP MS P/N EATON MP P/N
STATUS RATING | DROP P/N
MAX. *
MS Approved 50 0.15 MS25361-50 | 160-012-50 | MS25361-50V 160-086-50
MS Approved 60 0.15 MS26361-60 | 160-012-60 | MS25361-60V 160-086-60
MS Approved 70 0.15 MS25361-70 | 160-012-70 | MS25361-70V 160-086-70
MS Approved 75 0.15 MS26361-75 | 160-012-75 | MS25361-75V 160-086-75
MS Approved 80 0.15 MS26361-80 | 160-012-80 | MS25361-80V 160-086-80
MS Approved 90 0.15 MS25361-90 | 160-012-90 | MS25361-90V 160-086-90
MS Approved 100 0.15 MS25361-100 | 160-012-100 | MS25361-100V | 160-086-100

* AT RATED NOMINAL CURRENT
3 Phase variants are available as a 940 Series.

For other amperage ratings and configurations, consult the Business Unit.
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DIMENSIONS
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Series 170 Protection For Current Ratings of 125 To 200 Amperes

Single-Pole High
Performance

Protection For Very High
Current Rated Circuits

Protects circuits from 125 to
200 amperes.

Meets MS Mounting
Dimensions

Has mounting dimensions com-
patible with Military Standard
Drawing requirements of
MS25017 of MILC-5809.

Heavy-Duty Components

Extra heavy contacts and wide
sturdy terminals.

Trouble-Free Contact Life

Contacts mounted on spring-
loaded pivots to maintain high-
contact pressure and to improve
arc quenching capability.

Performance Rated Circuit
Breaker

The 170 series is the only com-
pact, reliable, heavy-duty aircraft-
type circuit breaker available in
the 125 to 200 ampere range.lt is
the only device in this range that
has mounting dimensions com-
patible with Military Standard
Drawing MS25017 Designed to
protect heavy-duty aircraft electri-
cal systems, the breaker features
separate overload and mechanical
latches. The unit's trip-free design
prevents it from being held
closed manually against any over-
load that would ordinarily cause it
to open. The breaker may be
used on either AC or DC circuits.

PERFORMANCE DATA
Interrupting Capacity 3,000A at 28V, DC; 2,500A at 115V, AC

Endurance At 120V, 400 Hz.: inductive load — 2,500 cycles; resistive load — 5,000 cycles;
at 30V, DC: inductive load — 1,000 cycles; resistive load — 5,000 cycles;
mechanical cycling, no load — 5,000 cycles

Overload Cycling 100 operations at 200% rated current and rated voltage

Dielectric Strength 1,500V, minimum

Insulation Resistance Not less than 100 megohms at 500V, DC

Voltage Drop 0.1 volt maximum at rated current

Vibration Exceeds MIL-STD-202, Method 204, Condition A

Shock Exceeds 30G's, 11 Millisec (half-sine pulse) MI-:STD-202, Method 213 Test J
Acceleration Exceeds 10G’s

Weight 130 grams (0.286 Ibs.)

OVERLOAD CALIBRATION DATA

Specification @ 25°C @ +71°C i TestTime
Table H MIN : MAX H MIN : MAX MIN MAX i Parameters
Must Hold i 100 — 70 — 110 — i % For 1 Hour
Must Trip — 125 — 125 —_ 160 i % Within 1 Hour
200% Overload i 15 70 — — — — Seconds
400% Overload 2 12 — — — — Seconds
600% Overload 1 5 — — — — Seconds
Trip curve available.
ORDERING INFORMATION
Ampere Rating Voltage Drop Max.* Part Number
125 100 170-001-125
140 100 170-001-140
150 100 170-001-150
160 .100 170-001-160
180 .100 170-001-180
200 .100 170-001-200

* At rated nominal current.

Three phase variants are available as a 970 Series. Also available as a 180 Series device for ratings up to 300 amperes.

For other amperage ratings and configurations, consult the Business Unit.
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DIMENSIONS
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Series 700 A Miniature Breaker With High Interrupting Capacity

- —
e -
)| s . &
!
] ’ L) =
Standard ’ High/Random
v Ve @ (Bushing v' W™y Vibration (Flush
Mounting) v Mounting)
Single-Pole High PERFORMANCE DATA
Performance Interrupting Capacity  6,000A at 30V, DC. 3,600A at 120V, 400 Hz., AC
. Endurance At 120V, 400 Hz., AC or 30V, DC: inductive load — 2,500 cycles; resistive load — 5,000 cycles;
Qualified mechanical cycling, no load — 5,000 cycles
To MS25244, MS25244-P and Overload Cycling 100 operations at 200% rated current and rated voltage
MS25244-PT of MIL-C-5809 Dielectric Strength At sea level, 25°C 1,500V, AC. At 65,000 ft., 70°C 500V, AC. 1,500V, minimum
(MS25244PT is a substitute for Insulation Resistance  Not less than 100 megohms at 500V, DC
MS25017) . Voltage Drop Varies with rating (see “Ordering Information”)
Lightweight VLbra:lon Excee:s 3[\,/(IJICI;—STI131—2’?A2|,| Met?:(‘ifzoél, Colndl)tls;ll:AS(TRsr;(:)(;mN(?paoza;)13T .
o . Shocl xceeds 's, illisec (half-sine pulse -STD-202, Methol est
Circuit breaker weighs only 43 Acceleration Exceeds 10G's
grams. Weight 700-001: 43 grams (.1 Ibs.). 700-089: 48 grams (.11 Ibs.)
High Interrupting Capacity Altitude Maximum 65,000 ft.
Interrupts a 6,000A circuit at
30V, DC; 3,500A circuit at 120V,
400 Hz. AC.
Performance Rated Circuit
Breaker OVERLOAD CALIBRATION DATA :
Exceeds military specification ;oexc @ +/1°C @ -40°C
requirements for durability, Specification . 05 _1 172A 1 10 —550A ; 05 _7 1zA © 10 _ESOA TestTime
vibration, mechanical shock, Table { MIN : MAX ; MIN : MAX : MIN : MAX : MIN : MAX : MIN : MAX : Parameters
and acceleration.The 700 is a Must Hold : 115 = 60 = 70 = 156 = 148 = % For 1 Hour
miniature push-pull breaker Must Trip ;. — . 188 . — . 108 : — . M4 . — . 178 . — . 178 . % Within 1 Hour
offering fast trip and high inter- 200% Overload : 15 . 550 . — . — . — . — . — . — . — . — . Seconds
rupting capacity. Its trip-free 400% Overload : 2 . 70 : — : — : — i — . — . — . — . — . Seconds
design prevents the breaker 600% Overload 1 35  —  —  —  —  — Seconds
from being held closed manually ) )
on overloads Trip curve available.
A feature of the breaker is sepa-
rate overload and mechanical
latches. Separated in this way, ORDERING INFORMATION
the mechanical latch assures ADAPTER FLUSH MOUNTING PLATE
maximum endurance for the BASE & TERMINAL ALTERNATE BASE & TERMINAL
thousands of cycles of manual STANDARD CONFIGURATION STYLE “P” | CONFIGURATION STYLE “PT”
on-off operation, while the ther- Ms:;;r:}osvm glx:lilncf V?)IggsE MS P/N EAT;)/I'\I\I MP MS P/N EATON MP P/N MS P/N EAT;)/InMP
mal latch combines both precise MAX. *
operation and durability. MS Approved 5 0.25 MS25244-5 | 700-001-5 MS25244-P5 700-089-56 MS25244-PT5 700-092-5
B B MS Approved 712 0.25 | MS25244-7 1/2] 700-001-705 | MS25244-P7 1/2| 700-089-705 |MS25244-PT7 1/2| 700-092-705
Bushing and Flush Mounting MS Approved 10 025 | MS25244-10 | 700-001-10 | MS25244-P10 | 70008910 | MS26244-PT10 | 700-092-10
Options MS Approved 15 0.25 MS25244-15 | 700-001-15 | MS26244-P15 | 700-089-15 | MS25244-PT16 | 700-092-15
MS Approved 20 0.25 MS25244-20 | 700-001-20 | MS25244-P20 700-089-20 MS25244-PT20 | 700-092-20
MS Approved 25 0.25 MS25244-25 | 700-001-25 | MS25244-P25 | 700-089-25 | MS26244-PT25 | 700-092-25
MS Approved 30 0.25 MS25244-30 | 700-001-30 | MS25244-P30 | 700-089-30 | MS26244-PT30 | 700-092-30
MS Approved 35 0.25 MS25244-35 | 700-001-35 | MS25244-P35 700-089-35 MS25244-PT35 | 700-092-35
Non MS 40 0.25 700-001-40 700-089-40 700-092-40
Approved
Non MS 50 0.25 700-001-50 700-089-50 700-092-50
Approved

* AT RATED NOMINAL CURRENT
Three phase variants are available as a 930 Series.

For other amperage ratings and configurations, consult the Business Unit.
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Series 700

700-089 700-092

DIMENSIONS (MS25244-P) (MS25244-PT)
700-001 Dimensions Different Base & Terminal
(MS25244)
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LOCKWASHER : ’ ; -“ﬁ
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| | ‘ I L] T
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Series 1500

Single-Pole High
Performance

Qualified

Designed to MS22074 for MIL-C-
5809.

Fast Trip

Operates on a hot-wire principle,
much faster than bimetal break-
ers.

Fail-Safe Operation

Fault cannot cause breaker to
fuse closed.

Ambient-Compensated

No appreciable change in trip
time from -40°C to +71°C.

Low Resistance

Silver alloy contacts maintain
low resistance for life of circuit
breaker.

Load Protection

The fast tripping circuit breaker
is ideal for protecting sensitive
loads such as avionics and fuel
pumps where rapid detection
and fault clearing are desired.

Performance Rated Circuit
Breaker

It is the only thermal hot wire
type available in ratings from
one-half ampere.

The 1500 is a circuit breaker that
features fast trip for quick
response. Designed for the pro-
tection of both wiring and equip-
ment, the unit provides trip indi-
cation, trip-free protection, and
the convenience of manual on-
off operation. Excellent tempera-
ture stability is assured by the
hot-wire design. The breaker has
a high resistance to shock and
vibration. Its “Fail Safe” design
eliminates the danger of the
breaker fusing closed on over-
load.

ICU Application

This circuit breaker meets the
requirements of MI-C-83383 for
use as a RCCB ICU (Indicator
Control Unit). Its 12t function is
per specification.

Fast Trip Protection For Low-Current Equipment

PERFORMANCE DATA
Interrupting Capacity

1/2 to 1A: 600A at 120V AC, 400 Hz.; 6,000A at 30V DC
11/2 to 4A: 1,000A at 120V AC 400 Hz.; 6,000A at 30V DC
5 to 10A: 600A at 120V AC 400 Hz.; 6,000A at 30V DC

Endurance

At 120VAC, 400 Hz., or at 30V DC; inductive load — 2,500 cycles; resistive load —

5,000 cycles; mechanical cycling, no load — 5,000 cycles

Overload Cycling

100 operations at 200% rated current and rated voltage

Dielectric Strength

1,500V, minimum

Insulation Resistance

Not less than 100 megohms at 500V, DC

Voltage Drop

Varies with rating (see “Ordering Information”)

Vibration Exceeds MIL-STD-202, Method 204, Condition A

Shock Exceeds 30G's, 11 Millisec (half-sine pulse) MILSTD-202, Method 213 Test J
Acceleration Exceeds 10G's

Weight 45 grams (.099 Ibs.)

OVERLOAD CALIBRATION DATA

@ 25°C @ +71°C @ -40°C
Specification 05-3A 45-10A Test Time
Table MIN MAX MIN MAX MIN MAX MIN MAX Parameters
Must Hold 115 — 115 — 115 — 115 — % For 1 Hour
Must Trip — 138 — 138 — 138 — 138 % Within 1 Hour
200% Overload 400 3.0 .800 3.60 — — — — Seconds
400% Overload .090 0.6 140 0.75 — — — — Seconds
600% Overload .042 03 .055 0.35 — — — — Seconds
Trip curve available
ORDERING INFORMATION
Ampere Rating Voltage Drop Max.* Part Number
1/2 1.21 1500-052-05
3/4 1.21 1500-052-075
1 1.20 1500-052-1
11/2 1.10 1500-052-105
2 0.95 1500-052-2
212 0.85 1500-052-205
3 0.81 1500-052-3
4 0.72 1500-052-4
5 0.65 1500-052-5
10 0.55 1500-052-10

* At rated nominal current.

For other amperage ratings and configurations, consult the Business Unit.
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Series 1500
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Series 4001

‘é b

The space-qualified product uti-
lizes the same internal design.

Single-Pole High
Performance
Qualified

To MS22073 of MIL-C-5809
Lightweight

Under 33 grams (.073 Ibs)
High Interrupting Capacity

Interrupts up to 6,000A circuit at
30V, DC; and up to 3,500A cir-
cuit at 120V, 400 Hz. AC.

Not Sensitive To Frequency Or
Voltage

Breaker may be used on either
AC or DC circuits.

Performance Rated Circuit
Breaker

Meets or exceeds military speci-

Sub-Miniature Precision Circuit Breaker

PERFORMANCE DATA

Interrupting Capacity

1 to 5A: 6,000A at 30V, DC. 7 1/2 to 25A: 2,000A at 30V, DC 1A: 3,500A at 120V, 400 Hz., AC. 2 to 5A: 800A
at 120V, 400 Hz., AC 7 1/2 to 25A: 500A at 120V, 400 Hz., AC

Endurance *

At 120V, 400 Hz., AC, or 28V, DC: inductive load — 2,500 cycles; resistive load — 5,000 cycles; mechanical
cycling, no load — 5,500 cycles

Overload Cycling

100 operations at 200% rated current and rated voltage

Dielectric Strength

1,500V, minimum

Insulation Resistance

Not less than 100 megohms at 500V, DC

Voltage Drop

Varies with rating (see "Ordering Information”)

Vibration* Meets specification MIL-STD-202, Method 204, Condition A, 10G, 10-500 Hz.
MS “V" type (4001-008) meets Condition B, 15G, 10-2,000 Hz. and Condition C, 10G, 10-2,000 Hz.
MS “D" type (4001-011) meets Random Vibration levels

Shock* Exceeds 30G's, 11 Millisec (half-sine pulse) MIL-STD-202, Method 213 Test J

Acceleration Exceeds 10G's

Weight 33 grams (0.073 Ibs.)

* Variations of these circuit breakers are capable of exceeding the standard Mil specification for endurance, vibration, and shock.
Consult the business unit for more information.

OVERLOAD CALIBRATION DATA

fication requirements for durabil- Spe%_if:)(iation N @ 25°C AX - @ +71°cwIAX - @ -55°C MAX PTestTime
; H H P : i H t
ity, vibration, mechanical shock, able : ~ i - arameters
and acceleration.Precision inter- Must Hold s - 0 = 135 — ¢ %ForTHour
. . . 1 _ _ _ o, S
nal deS|gn prowdes a time-tem- Must Trip 150 130 180 : % Within 1 Hour
e o _ _ — _
perature characteristic Capable 200% Overload 2.000 20.0 Seconds
of protecting either wire or 500% Overload 0.160 2.0 — — — — Seconds
equipment. With a case 1 1/2 1000% Overload 0.046 05 — — — — Seconds
inches long, the breaker weighs Trip curve available
less than 33 grams, and is ideal
for today’s demanding design
requirements.
ORDERING INFORMATION
STANDARD HIGH VIBRATION RANDOM VIBRATION
MS APPROVAL | AMPERE | VOLTAGE MS P/N EATON MP MS P/N EATON MP P/N MS P/N EATON MP
STATUS RATING | DROP P/N P/N
MAX. *
MS Approved 1 1.10 MS22073-1 4001-001-1 MS22073-1V. 4001-008-1 MS22073-D1 4001-011-1
MS Approved 1172 0.75 | MS22073-1 1/2| 4001-001-105 | MS22073-1 1/2V | 4001-008-105 | MS22073-D1 1/2 | 4001-011-105
MS Approved 2 0.75 MS220732 | 40010012 | MS22073-2V 4001-008-2 MS22073-D2 4001-011-2
MS Approved 2172 0.70 | MS22073-2 1/2| 4001-001-205 | MS22073-2 1/2V | 4001008205 | MS22073-D2 1/2 | 4001-011-205
MS Approved 3 0.55 MS22073-3 | 4001-001-3 | MS22073-3V 4001-008-3 MS22073-D3 40010113
MS Approved 4 0.45 MS22073-4 | 4001-001-4 | MS22073-4V 4001-008-4 MS22073-D4 4001-011-4
MS Approved 5 0.35 MS220736 | 4001-001-5 | MS22073-5V 4001-008-5 MS22073-D5 4001-011-5
MS Approved 712 0.30 | MS22073-7 1/2| 4001-001-705 | MS22073-7 1/2V | 4001-008-705 | MS22073-D7 1/2 | 4001-011-705
MS Approved 10 0.28 MS22073-10 | 4001-001-10 | MS22073-10V_| 4001-008-10 MS22073-D10 4001-011-10
MS Approved 15 0.25 MS22073-15 | 4001-001-15 | MS22073-16V | 4001-008-15 MS22073-D15 | 4001-011-15
MS Approved 20 0.25 MS2207320 | 4001-001-20 | MS22073-20V | 4001-008-20 MS22073-D20 | 4001-011-20
Non MS 25 0.20 MS2207325 | 4001-001-25 | MS22073-D25V | 4001-008-25 MS22073-D25 | 4001-011-25
Approved

20

* AT RATED NOMINAL CURRENT

For other amperage ratings and configurations, consult the Business Unit.
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DIMENSIONS
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Series 4200

?Q" Standard

&
The space-qualified product uti-
lizes the same internal design.

Single-Pole High
Performance

Qualified

To MS26574 of MIL-C-5809
Lightweight

22 grams (.048 Ibs)

High Interrupting Capacity
High Vibration and Shock
Resistance

Sub-Miniature Size

Performance Rated Circuit
Breaker

The 4200 is a sub-miniature,
lightweight, trip free, single
phase circuit breaker, which
combines its compact size with
a proven technological track
record. A modification of the
popular 4310 series, its reliability
has been long established.

Y e Longbutton

PERFORMANCE DATA

1 to 5A: unlimited at 28V DC; 7 1/2 to 25A: 2,000A at 28V DC
1to 1 1/2A: unlimited at 120V 400 Hz., AC
2 to 5A: 800A at 120V, 400 Hz., AC

7 1/2 to 25A: 500 amps at 120V, 400 Hz., AC

Interrupting Capacity

High Performance Lightweight Sub-Miniature Circuit Breaker

Auxiliary Terminal

Endurance *

At 120V, 400 Hz., AC or at 28V, DC: inductive load — 2,500 cycles; resistive load — 5,000 cycles;
mechanical cycling, no load — 5,000 cycles

Overload Cycling

Minimum of 100 cycles at 200% rated current

Dielectric Strength

At sea level, 25°C 1,500V, AC. At 80,000 ft. 71°C 500V, AC

Insulation Resistance

Not less than 100 megohms at 500V, DC

Voltage Drop

Varies with rating (see “"Ordering Information”)

Vibration* Meets specification MILSTD-202, Method 204, Condition A 10-57 Hz. 06 in. Displacement Double
Amplitude, and 57-500 Hz. at 10G’s (Random vibration level also available)

Shock* Exceeds 50G's, 11 Millisec (half-sine pulse) MILSTD-202, Method 213A Test A

Acceleration Exceeds 10G's

Weight 22 grams (0.048 Ibs.)

* Variations of these circuit breakers are capable of exceeding the standard Mil specification for endurance, vibration, and shock.
Consult the business unit for more information.

OVERLOAD CALIBRATION DATA

; ificati @ 25°C ‘ @ +71°C @ -55°C ;
Options such as long button, SPeg o MIN | MAX © MIN | MAX  MIN | MAX Paramotors
high vibration resistance, and : : :
hardware variations will enhance Must Hold n_. = 9% — 135 — . %For1How
its versatility. The 4200 reacts Must Trip — ) 150 — 130 — 180 . % Within 1 Hour
consistently in extreme fluctua- 200% Overload 2000 . 200 — — — : — ; Seconds
tions of temperature, high 500% Overload : 0.160 12 — — — — Seconds
shock, vibration, or humidity. 1000% Overload 0.046 0.8 — — — — Seconds
Auxiliary Switch And Terminals Trip curve available.
The 4200 Series is also available
in an Auxiliary Switch version
(4200-004) to provide a remote
indication of a trip condition. In a
trip condition, the contacts in
the auxiliary switch are in a
closed position.
ORDERING INFORMATION
STANDARD LONG RANDOM AUXILIARY LONG BUTTON
BUTTON VIBRATION TERMINAL RANDOM VIB.
MS APPROVAL | AMPERE | VOLTAGE | MS P/N EATON MP MS P/N EATON MP MSPN EATON MP MS P/N EATON MPP/N MS P/N EATONMPP/N
STATUS | RATING | DROP P/N P/N P/N
MAX *
MS Approved 3/4 1.45 MS26574-3/4 | 4200-001-075| MS26574-3/4L | 4200-003-075 MS26574-D3/4 | 4200-006-075| MS26574-3/4A | 4200-004-075 MS26574-D3/4L | 4200-007-075
MS Approved 1 1.10 MS26574-1 4200-001-1 MS26574-1L 4200-003-1 MS26574-D1 4200-006-1 MS26574-1A 4200-004-1 MS26574-D1L 4200-007-1
MS Approved | 11/2 0.75 | MS26574-1 1/2| 4200-001-105| MS26574-1 1/2L | 4200-003-105 | MS26574-D1 1/2 | 4200-006-105 | MS26574-1 1/2A| 4200-004-105 | MS26574-D1 1/2L | 4200-007-105
MS Approved 2 0.75 MS26574-2 4200-001-2 MS26574-21 4200-003-2 MS26574-D2 4200-006-2 MS26574-2A 4200-004-2 MS26574-D2L 4200-007-2
MS Approved 21/2 0.70 MS26574-2 1/2| 4200-001-205| MS26574-2 1/2L | 4200-003-205 | MS26574-D2 1/2 | 4200-006-205 | MS26574-2 1/2A | 4200-004-205 | MS26574-D2 1/2L | 4200-007-205
MS Approved 3 0.55 MS26574-3 4200-001-3 MS26574-3L 4200-003-3 MS26574-D3 4200-006-3 MS26574-3A 4200-004-3 MS26574-D3L 4200-007-3
MS Approved 4 0.45 MS26574-4 4200-001-4 MS26574-41 4200-003-4 MS26574-D4 4200-006-4 MS26574-4A 4200-004-4 MS26574-D4L 4200-007-4
MS Approved 5 0.35 MS26574-5 4200-001-5 MS26574-5L 4200-003-5 MS26574-D5 4200-006-5 MS26574-5A 4200-004-5 MS26574-D5L 4200-007-5
MS Approved | 7 1/2 0.30 | MS26574-7 1/2|4200-001-705| MS26574-7 1/2L | 4200-003-705 | MS26574-D7 1/2 | 4200-006-705 | MS26574-7 1/2A| 4200-004-705 | MS26574-D7 1/2L | 4200-007-705
MS Approved 10 0.28 MS26574-10 | 4200-001-10 MS26574-10L 4200-003-10 MS26574-D10 4200-006-10 MS26574-10A 4200-004-10 MS26574-D10L 4200-007-10
MS Approved 15 0.25 MS26574-15 | 4200-001-15 MS26574-15L 4200-003-15 MS26574-D15 4200-006-15 MS26574-15A 4200-004-15 MS26574-D15L 4200-007-15
MS Approved 20 0.25 MS26574-20 | 4200-001-20 MS26574-20L 4200-003-20 MS26574-D20 4200-006-20 MS26574-20A 4200-004-20 MS26574-D20L | 4200-007-20
Non MS 25 0.20 4200-001-25 4200-003-25 4200-006-25 4200-004-25 4200-007-25
Approved

* AT RATED NOMINAL CURRENT
For other amperage ratings and configurations, consult the Business Unit.
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Series 4200

DIMENSIONS
Part No. A*Max. B*Min.
4200-001  0.759 0.407
4200-003 1.134 0.782
4200-004 0.759 0.407
4200-006 0.759 0.407
4200-007 10134 0.782
Min. Panel Thickness .025 RECOMMENDED MOUNTING AUXILIARY SWITCH OPERATION
Max. Panel Thickness .100 CLOSED
- 453 + 005 DIA.
= :'—EE 1 AUXILIARY CIRCUIT
.125:.005DIA.‘ \V OPEN
1 M
" T AUXILIARY CIRCUIT
ﬂ ‘ 398 015 DIA. T MOUNTING UNIT L0sto
045+ 010 B I MS25062-C18
- 005 " LOCKWASHER
L 'f 1 ~ MS3533-141B
g 5 B 4375-32UN-2B

LOCKWASHER MS36336-136 /
TERMINAL SCREW MS51957-25

THREAD BUSHING

AUXILIARY AUXILIARY
TERMINAL TERMINAL
g E@E
_5 593 l _5 593 l
MAX. MAX.

AUXILIARY TERMINAL MODEL ONLY

TRIP CURVE
z 10000 TYPICAL
g TRIP
3 CURVE
2 RANGE AT 25°C AT 25°C
IS = UPPER LIMIT AT -55°C.
o Lt T SN REFERENCE ONLY
« 1000 -
I —— -
§ hT__ T B
m s ~ e . — -= ‘I 180%
+— T —— | — —
3 T~ =TT | 150%
2 100 =t H— 115%
5
4 LOWER LIMIT AT 71°C. 90%
(@) REFERENCE ONLY
>
8
c
(O]
% 0
a 0.01 0.1 1.0 10 100 1000 10000

Time To Open (Trip) In Seconds
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Series 4310

2 Standard

The space-qualified product uti-
lizes the same internal design.

Sub-Miniature Size —
High Performance

Qualified

To MS3320 of Mil-C-5809.
Meets performance specifica-
tion of MS14105 of MIL-C-5809

High Interrupting Capacity

Interrupts 6,000A fault at 28V,
DC; up to 3,500A fault at 120V,
400 Hz., AC (ampere rating
dependent).

Vibration Resistance

Vibration resistance and
mechanical life exceed MIL
Specs — including random
vibration.

Temperature-Compensated

Ambient-temperature-compen-
sated from -565°C to +121°C.

Performance Rated Circuit
Breaker

The lightweight, single-phase
circuit breaker, Series 4310,
allows high density packaging
for all aircraft and aerospace
needs.

The 4310 series reflects the lat-
est advancements in circuit
breaker design — plus other
proven features (e.g., self-wiping
contacts).

Tight tolerances in design and
stringent manufacturing stan-
dards are key factors in the reli-
able operation of the 4310 under
severe environmental conditions
of high temperature, high
humidity, extreme vibration, and
shock. It is also fungus- and cor-
rosion-proof.

Calibration integrity is main-
tained through wide variations in
ambient temperature and alti-
tude, making this circuit breaker
ideal for applications where tem-
perature is not controlled.

Multiple Options

This series is available in many
optional configurations.

It is presently being manufactured with 7/16,
15/32 and metric mounting sleeves. Many ver-
sions of different terminals, barriers, and hard-
ware are current production items. Several dif-
ferent actuator options provide our customers
with additional flexibility.

PERFORMANCE DATA
1 to 25A: 6,000A at 28V, DC. 1A: 3,600A at 120V, 400 Hz., AC

Interrupting Capacity*

Ambient Temperature-Compensated Sub-Miniature Circuit Breaker

11/2 to 2 1/2A: 2,800A at 120V, 400 Hz., AC; 3TO 15: 2,500A AT 120V, 400 Hz., AC;

20 to 25A: 2,000A at 120V, 400 Hz., AC

Endurance *

At 120V, 400 Hz., AC or at 28V, DC: inductive load — 2,500 cycles; resistive load — 5,000 cycles;
mechanical cycling, no load — 10,000 cycles

Overload Cycling

Minimum of 100 cycles at 200% rated current

Dielectric Strength

At sea level, 25°C 1,500V, AC. At 70,000 ft. 121°C 500V, AC

Insulation Resistance

Not less than 100 megohms at 500V, DC

Voltage Drop

Varies with rating (see “Ordering Information”)

Vibration*

Meets specification MISTD-202, Method 204, Condition A-10G, 10-500 Hz.
MS “V" type,(4310-019) meets Condition B, 15G, 10-2,000 Hz. and Condition C 10G, 10-2,000 Hz.

Shock* Exceeds 50G’s, 11 Milli-sec (half-sine pulse) MIL-STD-202, Method 213 Test A
Acceleration Exceeds 10G's
Weight 25 grams (.055 Ibs.)

* Variations of these circuit breakers are capable of exceedin? the standard Mil specification for endurance vibration, shock, and
0

Interrupting capacity. Consult the Business Unit for more in

OVERLOAD CALIBRATION DATA

rmation.

i Test Time

Specification @ 25°C @ +121°C @ -55°C
Table MIN : MAX MIN : MAX MIN ; MAX Parameters
Must Hold 15 — 100 — 15 ; — ;% For 1 Hour
Must Trip — 138 — 138 — ; 160 ; % Within 1 Hour
200% Overload 5.00 20.00 1.500 13.00 700 : 40.00 Seconds
500% Overload 0.50 2.00 0.150 1.10 0.50 : 3.00 Seconds
1000% Overload 0.12 0.53 0.035 0.30 0.16 0.80 Seconds
Trip curves available.
ORDERING INFORMATION
STANDARD LONG HIGH LONG BUTTON VIBRA-
BUTTON VIBRATION TION
MS Approval | AMIPERE| VOLTAGE| MSP/N | EATON MP MS P/N EATON MP MSP/N EATON MP P/N MS P/N EATON MP
Status | RATING | DROP P/N P/N PN
MAX_ *
MS Approved 1 110 |MS3320-1  |4310:001-1 MS3320-1L 4310-005-1 MS3320-1V 4310-019-1 MS3320-1VL | 4310-024-1
Non MS 1" 0.80 4310001105 4310-005-105 4310-019-105 4310-024-105
Approved
MS Approved | 2 0.75 |MS33202  |4310:0012 MS3320-2L 43100052 MS3320-2V 4310-019-2 MS33202VL | 43100242
MS Approved | 2© 0.70 |MS3320-2 1/2|4310:001-205| MS3320-2 1/2L | 4310-005-205 | MS3320-2 1/2V | 4310-019-205 | MS3320-2 1/2VL | 4310-024-205
MS Approved 3 0.55 |MS33203  |4310:0013 MS3320-3L 43100053 MS3320-3V 4310-019-3 MS3320:3VL | 43100243
MS Approved | 4 045 |MS33204  |43100014 MS3320-4L 43100054 | MS3320-4V 4310-019-4 MS33204VL | 43100244
MS Approved 0.35 |MS33205 43100015 MS3320-5L 43100055 MS3320-5V 4310-019-5 MS33205VL | 43100245
MS Approved | 7% 0.30 |MS33207 1/2|4310:001-705| MS3320-7 1/2L | 4310005705 | MS3320-7 1/2V_| 4310-019-705 | MS3320-7 1/2VL | 4310-024-705
MS Approved | 10 0.28 |MS3320-10 |4310:001-10 | MS3320-10L | 431000510 | MS3320-10V 4310-019-10 | MS3320-10VL | 4310:024-10
MS Approved| 15 0.25 |MS3320-15  |4310:001-15 MS3320-15L 431000515 | MS3320-15V 4310-019-15 | MS3320-15VL | 431002415
MS Approved| 20 0.256 | MS332020 431000120 MS3320-20L 431000520 | MS3320-20V 4310-019-20 | MS332020VL | 4310:024-20
Non MS % 0.20 431000125 431000525 4310-019-25 4310024-25
Approved

* AT RATED NOMINAL CURRENT

An auxiliary terminal version of the circuit breaker is available as 4380 Series.

For other amperage ratings and configurations, consult the Business Unit.
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Series 4310

DIMENSIONS
RECOMMENDED MOUNTING
MIL Spec  Part No. A*Max. B*Min. S 781 MAX. < 453 +.005 DIA.
MS3320  4310-001 0.750 0.470 - 125+ .005 DIA.
MS3320L 4310005 1.125 0.845 \Jm
MS3320V 4310019 0.750  0.470
MS3320VL 4310-024 1125  0.845 T W
[
Min. Panel Thick 025 —>| P < 375 +.005
Mlanx. Paa:;eeITr:ﬁ:knnzssss 100 ‘ ‘ 375 +.010 *
BLACK BUTTON
WHITE TRIP
INDICATOR
.4375-32UN-ZA
ﬂ k 395+ 005 DIA. T THREAD
010 A MOUNTING NUT
045+ 05 g* MS25082-C18
v | L —MOUNTING
Yo o LOCKWASHER
MS35333-141
1.030
MAX.
1218
L 138
LOCKWASHER MAX.
MS35338-137 \_, — | %\/%
SCREW — ‘« ﬂ ]
MS51957-41 500 <38 —
TRIP CURVE
~ 10000
S TYPICAL
= TRIP
3) CURVE
B RANGE AT 25°C AT 25°C
IS A
04 Y
» 1000 < 21 '™
E i UPPER LIMIT AT -55°C
o} REFERENCE ONLY
Q NN ~—
m “ 0,
5 s --—_j\_h.. % I /—160/0
5 — — -:Hn- o o i T IS 1 R - | | 138%
et 100 T ~F= mmna
5 -—--"tus%
5 100%
g) LOWER LIMIT AT +121°C.
g REFERENCE ONLY
c
()
g 0
o 0.01 0.1 1.0 10 100 1000 10000

Time To Open (Trip) In Seconds
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Series 940

Heavy-Duty Three-Pole
High Performance

Three-phase protection of cir-
cuits from 50 to 100 amperes.

Interphase Insulation

Insulating interphase barriers
separate adjacent terminals.

Common Trip Bar

One bar connects the three
operating mechanisms for simul-
taneous trip action. Trip bar is
removable for installation.

Performance Rated Circuit
Breaker

The 940 series is the only three-
pole heavy-duty aircraft-type cir-
cuit breaker available in the 50 to
100 ampere range and consists
of three specially built 160-012
breakers with insulating inter-
phase barriers separating adja-
cent terminals. The unit has a
common trip bar connecting the
three operating mechanisms so
that an overload tripping one pole
will simultaneously trip the
remaining two poles.

Three-Phase, High Capacity Protection

PERFORMANCE DATA

Interrupting Capacity

1,200A at 120V 400 Hz., AC

Endurance

At 120VAC, 400 Hz.: inductive load — 5,000 cycles; resistive load — 5,000 cycles;

mechanical cycling, no load — 5,000 cycles

Overload Cycling

100 cycles minimum at 200% rated current and rated voltage

Dielectric Strength

1,500V, minimum

Insulation Resistance

Not less than 100 megohms at 500V, DC

Voltage Drop

Varies with rating (see “Ordering Information”)

Vibration Exceeds MIL-STD-202, Method 204, Condition A except, 7G peak

Shock Exceeds 30G's, 11 Millisec (half-sine pulse) MIL-STD-202, Method 213 Test J
Acceleration Exceeds 10G's

Weight 390 grams (.860 Ibs.)

OVERLOAD CALIBRATION DATA

Specification @ 25°C ; @ +71°C i @ -40°C i TestTime
Table H MIN H MAX H MIN H MAX H MIN MAX :  Parameters
Must Hold 105 i - 70 - 145 — % For 1 Hour
Must Trip — 138 — 115 — 170 i % Within 1 Hour
200% Overload 15 70 — — — — Seconds
400% Overload H 10 — — — — Seconds
600% Overload 1 4 — — — — Seconds
Trip curve available.
ORDERING INFORMATION
Ampere Rating Voltage Drop Max.* Part Number
50 0.15 940-006-50
60 0.15 940-006-60
70 0.15 940-006-70
75 0.15 940-006-75
80 0.15 940-006-80
90 0.15 940-006-90
100 0.15 940-006-100

* At rated nominal current.

Data depicted is for the 940 Series. Also available to order are 920, 930, 960, and 970 Series devices.
For other amperage ratings and configurations, consult the Business Unit.
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DIMENSIONS

TRIP CURVE

Percentage Of Circuit Breaker’s Rated Current

Series 940

RECOMMENDED MOUNTING
500 DIA. 3 PLACES
/ [.140 DIA.
6 PLACES
L TRIP BAR REMOVABLE C)
FOR INSTALLATION 8752 015
/A
6 #6-32 INTEGRAL L 875+ 015
SELF LOCKING NUTS an I
1/
E 906+ 015
AMPERE RATING 1812015 7
IN WHITE FIGURES
TRIP BAR REMOVABLE
FOR INSTALLATION
#348 SCREWS B R
ANDNUTS WHITE TRIP
<750 > o
334 CLOSED | |y 291 INDICATOR
MOUNTING 1 — 330DIA
— 604
1250 ~_ PLATE TRIPPED —— BLACK SLEEVE
T 480 DIA. TYPE
1546| @ 12 L i
LINE
2046 J TERMINAL | |
2]
2431 | v
17 / /‘
o @8 |@®
6-1/4-28 X 1/2 HEX. HEAD 718 > ‘/r.093 ) )
SCREW AND FLAT WASHER / H1 437 »
1/4-28 SELF LOCKING NUTS ~ |<——2.187 MAX.——|
10000 TYPICAL
TRIP
CURVE
AT 25°C
1000 L’R
= ~.
[y
™ ‘h
~ LT 138%
-h EEEI
100 SRR - 105%
0
0.1 1.0 10 100 '1000 10000

Time To Open (Trip) In Seconds
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Series 1526

Three-Pole High Performance

Common trip mechanism trips
all three phases, regardless of
which phase is overloaded.

Low-Current Protection

Protects circuits in ratings from
1 to 15 amperes.

Ambient-Compensated

Effects of temperature on trip
times are minimal.

Fast Trip

Operates on a hot-wire principle,
much faster than bimetal break-
ers.

Low Resistance

Contacts are made from a silver
alloy that maintains low resist-
ance throughout the life

of the breaker.

Load Protection

The fast tripping circuit breaker
is ideal for protecting sensitive
loads such as avionics and fuel
pumps where rapid detection
and fault clearing are desired.

Performance Rated Circuit
Breaker

The 1526 Series is the only hot
wire, fast-trip, three-pole circuit
breaker in ratings from 1 -15
amperes. A single actuator con-
trols all three poles, so that the
breaker can be easily operated
manually. There is only one over-
load latch; thus an overload on
one pole will open all three
poles simultaneously, regardless
of which pole is overloaded.
Long contact life is assured
through the use of a low-resist-
ance silver alloy.

Fast Trip Protection for Delicate Equipment

PERFORMANCE DATA

Interrupting Capacity

300A at 120V, 400Hz., AC, three-phase

Endurance

4,000 cycles at 100% load

Overload Cycling

100 cycles minimum at 200% load

Dielectric Strength

1,500V, minimum

Insulation Resistance  Not less than 100 megohms at 500V, DC

Voltage Drop

Varies with rating (see “Ordering Information”)

Vibration Exceeds MIL-STD-202, Method 204, Condition A

Shock Exceeds 30G's, 11 Millisec (half-sine pulse) MIL-STD-202, Method 213 Test J
Acceleration Exceeds 10G's

Weight 154 grams (.340 Ibs.)

OVERLOAD CALIBRATION DATA

@ 25°C @ -65°C
Specification : - ?'SA 10 _,15A Test Time
Table ¢ MIN MAX : MIN : MAX MIN : MAX Parameters
Must Hold 115 — i M5 i — 110 — % For 1 Hour
Must Trip — i 188 i — i 138 i — 138 % Within 1 Hour
200% Overload ¢ 35 i 40 i 30 { 100 { — — — Seconds
400% Overload i .10 ¢ 07 i 06 i 14 | — — — Seconds
600% Overload ¢ .04 i 03 { 03 { 08 i — — — Seconds
Trip curve available.
ORDERING INFORMATION
Ampere Rating Voltage Drop Max.* Part Number
1 1.20 1526-005-1
11/2 1.20 1526-005-105
2 0.95 1526-005-2
212 0.85 1526-005-205
3 0.85 1526-005-3
31/2 0.75 15626-005-305
4 0.72 1526-005-4
5 0.65 1526-005-5
7112 0.60 1526-005-705
10 0.55 1526-005-10
15 0.50 1526-005-15

* At rated nominal current.
For other amperage ratings and configurations, consult the Business Unit.
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DIMENSIONS

.375+.005TO COF PIN

LOCATING PIN
093 DIA.

~

a

@)
B

AMPERE RATING
IN WHITE FIGURES

|

MOUNTING NUT
MS25082-8

/MOUNTINGLOCKWASHER
— / MS35333-126

RECOMMENDED MOUNTING

125 +.005 DIA.
I

T

MAX. PANEL THICKNESS .100

410
DIA. BLACK
330 DIA. H ACTUATOR
/ WHITE TRIP
INDICATOR

/.484 +.005 DIA.

Series 1526
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= U= UF=N = ==7</— LINE TERMINALS
#6-FLAT WASHERS
< 688 #6-LOCKWASHERS 375
1.376 #8-32 NUTS «—750 —>
2,063
TRIP CURVE
g 100 ] TYPICAL
Q LOWER RANGE
8 1- 7% AMP CURVE
AT 25°C
o LOOE [ F LT
i) UPPER RANGE -
&5 L 10-15 AMP
» 1000 %‘ !
@ .
X | -
g | ~
o) ik
]
g . = ..:::'--‘-"-‘ 138%
2 100 RN 115%
@]
e}
(0]
o
8
c
(0]
o 0
8_’ 0.01 0.1 1.0 10 100 1000 10000
Time To Open (Trip) In Seconds
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Series 1536

Three-Pole High
Performance

Three-Phase Protection

Common trip mechanism trips
all three phases, regardless of
which phase is overloaded.

Integral Barriers

Terminals are separated by barri-
ers molded into the case.

Single-Hole Mounting
For quick, easy installation.

Shock And Vibration Resistant
Construction

Permits use in various types of
portable and mobile airborne
equipment.

Performance Rated Circuit
Breaker

The 1536-001 is a lightweight,
miniature breaker that features
three bimetal sensing elements
having very fast electro-dynamic
response under short circuit
conditions, and standard trip
characteristics at lower levels of
overloads.

Single hole mounting and small
size facilitate easy installation.
The breaker’s one-piece, glass-
filled case features integrally-
molded barriers to separate the
terminals.

PERFORMANCE DATA

Interrupting Capacity 1,000A at 205V, 400 Hz., three-phase symmetrical fault
1,000A at 120V, 400 Hz., single-phase fault

Miniature Protection Ambient-Temperature Compensated

Endurance

At 120VAC, 400 Hz.: inductive load — 5,000 cycles; resistive load — 5,000 cycles;
mechanical cycling, no load — 5,000 cycles

Overload Cycling

100 operations at 200% load

Dielectric Strength

1,500V, minimum

Insulation Resistance

Not less than 100 megohms at 500V, DC

Voltage Drop

Varies with rating (see “Ordering Information”)

Vibration Exceeds MIL-STD-202, Method 204, Condition A

Shock Exceeds 30G's, 11 Millisec (half-sine pulse) MIL-:STD-202, Method 213 Test J
Acceleration Exceeds 10G’s

Weight 181 grams (.40 Ibs.)

OVERLOAD CALIBRATION DATA

Specification @ 25°C @ +71°C @ -55°C Test Time
Table MIN i MAX MIN i MAX MIN MAX Parameters
Must Hold 105 i — ‘ 70 — 130 — % For 1 Hour
Must Trip — {138 Balanced*: — 110 — 160 { % Within 1 Hour
200% Overload i  10.00 i  70.0 — { — — — Seconds
400% Overload : 2.00 10.0 — — — — Seconds
600% Overload : 1.00 4.0 — — — — Seconds
1000% Overload 0.35 14 — i — — — Seconds
*Unbalanced load, individual phases: 145%
Trip curve available.
ORDERING INFORMATION
Ampere Rating Voltage Drop Max.* Part Number
5 0.350 1536-001-5
7172 0.325 1536-001-705
10 0.300 1536-001-10
15 0.250 1536-001-15
20 0.200 1536-001-20
25 0.180 1636-001-25
30 1.180 1536-001-30
35 0.175 1536-001-35
40 0.175 1536-001-40
50 0.150 1536-001-50

* At rated nominal current.
For other amperage ratings and configurations, consult the Business Unit.
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DIMENSIONS

LOCATING PIN

Series 1536

RECOMMENDED MOUNTING

.375+.005 TO COF PIN

l

1.350
OVER EPOXY

312

N
)@V

. COVERING
CAL SCREW
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|

I%

MOUNTING NUT
MS25082-B21

MOUNTING LOCKWASHER
MS35333-126B

.500 TRIPPED

1125 +.005 DIA.
e
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Series 4330

iA ‘i
LS LA
The space-qualified product uti-
lizes the same internal design.

Three-Phase
Protection

Qualified
To MS14154 of MIL-C-5809.
Lightweight

Standard

Weighs 68 grams maximum
(0.15 Ibs).

Vibration Resistance

Vibration resistance and
mechanical life exceed MIL
Specs — including random
vibration.

Miniature Size — High
Performance

19.8mm, 46.7mm, 35.0mm
behind panel depth.

Temperature-Compensated

Ambient-temperature-compen-
sated from -55°C to +71°C.
Note: higher operating ranges
are available.

Performance Rated Circuit
Breaker

This lightweight, miniature,
three-phase circuit breaker,
Series 4330, reflects the latest
advancements in circuit breaker
design, incorporating self-wiping
contacts, tight tolerances in
design, and stringent manufac-
turing standards. It is fungus-
proof and highly resistant to cor-
rosion. The trip-free thermal
mechanism avoids nuisance
trips (even during temporary
surges of starting loads) under
ambient temperatures ranging
from -55°C to +71°C. Calibration
integrity is maintained through
wide variations in ambient tem-
perature and altitude, making
this circuit breaker ideal for
applications where temperature
is not controlled.

Multiple Options

This series is available in many
optional configurations.

It is presently being manufactured with 7/16,
15/32 and metric mounting sleeves. Many ver-
sions of different terminals, barriers, and hard-
ware are current production items. Several dif-
ferent button options provide our customers
with additional flexibility.

Ambient Temperature Compensated

PERFORMANCE DATA

Interrupting Capacity  1,200A balanced at 205V, 400Hz, AC and 2,000A unbalanced at 120V, 400Hz, AC, at sea level and

70,000 feet

Endurance 120V, 400 Hz., AC: inductive load — 2,500 cycles; resistive load — 5,000 cycles;
mechanical cycling no load — 5,000 cycles

Overload Cycling 100 cycles at 200%

Dielectric Strength At sea level, 25°C 1,500V, AC. At 70,000 ft. +71°C 500V, AC

Insulation Resistance  Not less than 100 megohms at 500V, DC

Voltage Drop Varies with rating (see “Ordering Information”)
Vibration Meets specification MIL-STD-202, Method 204, Condition A-10G., 10-500 Hz.
MS “V" type, meets Condition B, 156G, 10-2,000 Hz. and Condition C 10G, 10-2,000 Hz.
Shock 50G’s. MIL-STD-202, Method 213 Test G
Acceleration Exceeds 10G's
Weight 68 grams max. (0.15 Ibs.)

OVERLOAD CALIBRATION DATA

Specification @ 25°C @ +71°C @ -55°C Test Time
Table MIN H MAX MIN : MAX MIN i MAX Parameters
Must Hold 110 — 100 — 110 — % For 1 Hour
Must Trip — 145 — 145 — 165 i % Within 1 Hour

200% Overload i  4.00 i 20.00 3.00 20.00 6.00 40.00 Seconds

500% Overload |  0.40 2.00 0.33 1.70 0.55 3.50 Seconds

1000% Overload 0.10 0.53 0.08 0.40 0.15 0.80 Seconds
ORDERING INFORMATION

STANDARD LONG HIGH LONG BUTTON
BUTTON VIBRATION VIBRATION
MS APPROVAL |AMPERE| VOLTAGE|  MS P/N EATON MP MS P/N EATON MP MSP/N EATON MP P/N MS P/N EATON MPP/N
STATUS  |RATING| DROP P/N P/N
MAX. *

MS Approved 1 1.10 MS14154-1 4330-001-1 | MS14154-1L | 4330-007-1 MS14154-1V_ | 4330-008-1 MS14154-1VL | 4330-009-1
MS Approved | 2 0.75_| MS14154-2 | 4330-001-2 | MS141642L | 4330-007-2 | MS14154-2V_| 4330-008-2 | MS14154-2VL | 4330-009-2
MS Approved | 21/2 | 0.70 |MS14154-2 1/2| 4330-001-205| MS14154-2 1/2L| 4330-007-205| MS14154-2 1/2V| 4330-008-205 | MS14154-2 1/2VL | 4330-009-205
MS Approved | 3 0.55 | MS14154-3 | 4330-001-3 | MS141543L | 4330-007-3 | MS14154-3V_| 4330-008-3 | MS14154-3VL | 4330-009-3
MS Approved | 4 0.45 | MS14164-4 | 4330-001-4 | MS14154-4L | 4330-007-4 | MS14154-4V | 4330-008-4 | MS14154-4VL | 4330-009-4
MS Approved | 5 0.35 | MS14164-56 | 4330-001-56 | MS14154-5L | 4330-007-5 | MS14154-5V | 4330-008-5 | MS14154-5VL | 4330-009-5
MS Approved | 7 1/2 | 0.30 |MS14154-7 1/2| 4330-001-705| MS14164-7 1/2L| 4330-007-705| MS14154-7 1/2V| 4330-008-705 | MS14154-7 1/2VL| 4330-009-705
MS Approved | 10 0.28 | MS14154-10 | 4330-001-10 | MS14154-10L | 4330-007-10 | MS14154-10V_| 4330-008-10 | MS14154-10VL | 4330-009-10
MS Approved | 15 0.28 | MS14154-15 | 4330-001-15 | MS14154-15L | 4330-007-15 | MS14154-15V | 4330-008-15 | MS14154-15VL | 4330-009-15
MS Approved | 20 0.25 | MS14154-20 | 4330-001-20 | MS14154-20L | 4330-007-20 | MS14164-20V | 4330-008-20 | MS14154-20VL [ 4330-009-20

* AT RATED NOMINAL CURRENT

For other amperage ratings and configurations, consult the Business Unit.
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Series 4330

DIMENSIONS
MIL Spec Part No. A*Max. B*Min.
MS14154 4330-001 0.750 0.470
MS14154L 4330-007 1.125 0.845
MS14154V 4330-008 0.750 0.470
MS14154VL  4330-009 1.125 0.845
) ) 078 *‘ ‘* RECOMMENDED MOUNTING
Min. Panel Thickness .025 l 453 + 005 DIA.

Max. Panel Thickness .100 .125+.005 DIA.
375 m\a \

BREAKER IN
TRIPPED
POSITION

WHITE

4375-32UNS-2A 100
03]l THREAD I
395 005 DIA. MOUNTING NUT —‘H
o1 e kTi MS25082-C18 \ o
4¢;

— 62— 045 LOCKWASHER
B2 G2 ' MS35333-141

EQ ﬁﬁ @ 1381 1218

LOCKWASHER % ) % ) )
MIS35336-137
Sis
624

Al B1 c1 MAX. LINE TERMINAL
l«— .624 —>
LIN;ERMINAL ) \ SCREW
MS51957-41 624>
191 |«
TRIP CURVE
g 10000 TYPICAL
= TRIP
3 CURVE
8 RANGE AT 25°C AT 25°C
E /' il\ UPPER LIMIT AT -55°C.
REFERENCE ONLY
~ 1000 N S
s SR /
© Fi o [
o / > L
P
o ST s 165%
5 / N e 145%
o 100 y =R . 110%
© LOWER LIMIT AT 71°C. 100%
o) REFERENCE ONLY
Q
[@)]
8
C
()
o 0
g 0.01 0.1 1.0 10 100 1000 10000

Time To Open (Trip) In Seconds
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Remote Controlled Circuit Breaker (RCCB)

Single Phase
e 28VDC

Qualified

Qualified to demanding perform-
ance parameters of MIL- PRF -
83383 standard.

Use as a Relay, Circuit
Breaker, Or Both

RCCBs combine the best attrib-
utes of a circuit breaker and a
relay. Automatically protects the
wires and the load device during
circuit/load breakdown, but
allows the flight deck control of
the load during normal opera-
tion.

Weight and Cost Savings

In distributed-load applications,
RCCBs are a more efficient
power distribution solution pro-
moting cost and weight savings
through the elimination of long
runs of heavy cables associated
with the conventional relay -
flight deck circuit protector
method. Control of the RCCB
requires only one #22 AWG con-
trol wire from the ICU on the
flight deck to the RCCB.

Cockpit Space Savings

An RCCB system removes the
presence of large circuit break-
ers from the cockpit while per-
mitting remote On/Off operation
from the flight deck. Combine
Eaton RCCB with Indicator
Control Unit (ICU) model #1500-
053-05.

* 115/200 VAC 400 Hz

PERFORMANCE DATA

Rupture Levels

Three Phase
e 115/200 VAC 400 Hz
e Three Phase Only

3600 A (115 VAC or 28VDC for 1Pole and 115VAC for 3 Pole)

Endurance

(Resistive & Inductive(Motor)

50,000 Cycles

Endurance (Motor)

5-50A: 50,000 cycles; 60-100A: 25,000 cycles

Endurance (Lamp)

5-25A: 50,000 cycles; 35-50A: 25,000 cycles; 60-100A: no rating

Dielectric Strength

1500V, 60Hz, MIL-STD-202, method 301, 0.5 MA max

Insulation Resistance

100 mega ohm min, MIL-STD-202, method 302

Thermal Temperature Range

-564°C to 71°C (-65°F to 160°F). MIL-STD-202, Method 107

Vibration 10G's to 2000 Hz. Exceeds MIL-STD-202, Method 204, Condition C, 10 microseconds max. chatter
Shock 25G's. MILSTD-202, Method 213, 10 microseconds max. chatter
Altitude 50,000 ft.

EMI Requirements

MIL-STD-461, Requirements CS114 and RE102 over the frequency range of 14 KHz to 400 MHz and

RE102 limits for Aircraft and Space Systems.

EMI/RFI Susceptibility
and Generation

MILSTD-461, Class 1D

Moisture Resistance

MILSTD-202, method 106

Salt Spray Resistance

MIL-STD-202, method 101, Condition B

Sand and Dust R

esistance

MIL:STD-202, method 110, Condition A

Fungus Resistance

MILHDBK-454, Guideline 4

Explosion Proof

MIL-STD-202, method 109

Weight (Standard)

5-25A: 318 grams (0.703 Ibs.); 35-60A: 325 grams (0.719 Ibs.); 60-100A: 332 grams (0.734 Ibs.)

Weight (w/ Auxil

iary Contacts)

OVERLOAD CALIBRATION DATA

@ 25°C @ +71°C @ -54°C
MIN  MAX MIN MAX MIN MAX K  TestTime
Table Parameters
Must Hold 115% 115% 115% % for 1 Hour
Must Trip 138% 138% 150% | % Within 1 Hour

ORDERING INFORMATION

5-25A: 332 grams (0.734 Ibs.); 35-50A: 339 grams (0.750 Ibs.); 60-100A: 346 grams (0.766 Ibs.)

Single Pole Single Throw (Double Break Contacts) Three Pole Single Throw (Double
Break Contacts)
Standard w/ Auxiliary Contacts w/ Auxiliary Contacts
AMPERE MS P/N EATON P/N MS P/N EATON P/N MS P/N EATON P/N
RATING
5 M83383/01-01 SMB00BA5N1 M83383/02-01 SMB00BA5BA1 o
7.5 * % * % * %
10 M83383/01-03 SM600BA1T0N1 M83383/02-03 SMB600BAT0A1 M83383/04-03 SMB601BAT0AT
15 M83383/01-04 SMB00BAT5N1 M83383/02-04 SMB600BA15A1 SM601BAT5A1
20 M83383/01-05 SMB600BA20N1 M83383/02-05 SMB600BA20A1 M83383/04-05 SM601BA20A1
25 M83383/01-06 SM600BA25N1 M83383/02-06 SMB600BA25A1 SM601BA25A1
35 M83383/01-07 SMB00BA35N1 M83383/02-07 SM600BA35A1 M83383/04-07 SM601BA35A1
40 M83383/01-08 SMB00BA40N1 M83383/02-08 SMB600BA40A1 M83383/04-08 SM601BA40A1
50 M83383/01-09 SM600BA50N1 M83383/02-09 SM600BA5S0A1 SM601BA50A1T
60 * M83383/01-10 SMB00BABON1 M83383/02-10 SM600BAB0A1 M83383/04-10 SM601BAB0A1T
75 * M83383/01-11 SMB00BA75N1 M83383/02-11 SMB00BA75A1
80 . * % * %
100 . M83383/01-13 SMB00BAT00N1 M83383/02-13 SM600BAT00A1

All Ampere Ratings equal to Rated Contact Loads (Resistive, Inductive, Motor, and Lamp) except as noted.

* No Lamp Load Rati

ng

** Contact Business Unit
Note: Contact Business unit on Alternate Amperages, Trip Times, Control Configurations, Grounding, Auxiliary Switches, Mounting Systems, etc.
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Remote Controlled Circuit Breaker (RCCB)

OVERLOAD CALIBRATION DATA - SINGLE POLE OVERLOAD CALIBRATION DATA - THREE POLE
AMPERE ~ 200%TipTimes 400%TripTimes  1000% Trip Times AMPERE 200%TripTimes  400% Trip Times  1000% Trip Times
RATING = B4°Cto+71°C -54°C to +71°C -54°C to +71°C RATING | 54°Cto+71°C | -54°Cto +71°C | -54°C to +71°C
MIN MAX | MIN | MAX MIN MAX MIN MAX  MIN = MAX | MIN = MAX
AMPERES | SECONDS  SECONDS | SECONDS 'SECONDS SECONDS  SECONDS AMPERES SECONDS  SECONDS| SECONDS| SECONDS SECONDS SECONDS
5 7 40 12 6.4 0.3 12 10 12 80 2.8 11 0.42 13
75 11 40 2.4 6.8 0.33 1.1 15 13 80 17 10 0.35 1.2
10 12 42 2.8 85 0.42 1.05 20 14 80 2.9 9.6 0.4 1.15
15 13 45 17 83 0.35 1.2 25 15 80 2.6 10 0.4 13
20 14 46 2.9 76 04 115 35 16 80 2.8 11 0.35 13
25 15 50 2.6 8.7 0.4 13 40 16 80 26 10 0.36 13
35 16 55 2.8 8.3 0.35 13 50 13 80 2.9 10 0.4 1.25
40 16 55 2.9 9.2 0.36 13 60 13 80 24 16 0.26 18
50 13 55 2.9 10 0.4 125
60 13 60 2.6 13 0.26 18
75 13 60 2.5 13 0.26 18
80 14 60 2.7 12,5 0.3 2
100 17 63 35 13 0.38 19
TRIP CURVE

Contact business unit for trip curve.

EATON CORPORATION Aerospace TF300-1 December, 2003 35



Remote Controlled Circuit Breaker (RCCB)
1 Pole and 3 Pole

Engineering Data
Application Note

Without RCCB With RCCB Distributed Load Concept
12 AMP
T ] SWITCH 12 AMP SWITCH
AL\ 1 \ E
= Cc8 2

100 AMPS —>» | RELAY

LI~ -~

. L MS22073-1/2 OR

c8 100 AMPS | MS26574-1/2
15 D

FLIGHT DECK FLIGHT DECK

Typical Wiring Diagram

Integrated Wire Termination Module
(MIL-STD-1549)

LOAD——( ) (O ———LINE
" * Loap—-O) (O4—une
-\ <
A 8 0O 0 0 Loab—-) Or—Luine
S3 S1 S2
LOAD ——{ ( YT—LINE
I: Auxiliary Contacts When Applicable <
To
Indicator/Control ’ g é 5A 5B lo\o 5
Unit Circuit Internal Connection 1 :\: S3 S1 52

g

Breaker Type

MS22073-1/2 OR

MS26574-1/2 Backup Control Power (when used)
115 V 400 HZ or 28 Vdc
(Must be same AC Phase as the

To | ) N\ I_l='Au><iIiary Contacts

i Internal Connection
Indicator/Control Backup Control

Power (when
Breaker Type used) 2(8 Vdc

Unit Circuit

NOTE: Terminals 5A and 5B internally grounded to the mounting leg (s}. Integrated wire
termination (IWT) module accepts pin contacts P/N M39029/1-100 or -101. Use with
insertion/extraction tool M81969/14-02.

]
1
1
]
1
1
1
1
1
1
1
]
1
1
]
1
1
1
1
1
1
1
]
1
1
]
:
. 1 1
“Line” Power) : MS22073-1/2 OR
i MS26574-1/2
1
1
Contacts and Coil Wiring for Multiple
Circuits Only Line Protection H
1
34 % B g Contacts and Coil
R U - Q ! Circuits Onf
SZC V i Y /Auxiliary Contacts
O s1 335’*505\‘31 S _
O R N - 3 4 5 5B | Os2
(f e} o O !
1
A2 Q__* *__O Al [ i s3 ()—
< Y i N e ] _-b <
V | B2 O— —O s2
% | —y —
— | Internal Coil : C2 O__' V__O S2
~J 1/ current i
N - 1 ®
-— Cut-Off i % Intermittent Duty
E% NOTE: Units with date codes i Cails Current Cut-
 — beginning with third quarter 1993 | o | Off Cont‘rolled
e use electronically controlled coil ! Electronically
cut-off without internal coil current |
Single Pole cut-off. i
1
1
i Three Pole
]
1
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Engineering Data

Approximate Dimensions - 1 Pole

Remote Controlled Circuit Breaker (RCCB)
1 Pole and 3 Pole

Typical Placement of  .172/4.37 DIA. 1
R 20 Rating on Top Plane 2 MTG. HOLES OptIOI’IS. . . .
R e Special application auxil-
NRRAIE iary switches '
-1678488@ @9 g8 e Unigue grounding
| =y |[Seae]]| C e Power sources
-«— 2.940 . Mtg. Flanges ° |
2920 Main Contact g, Flanges Other current ratings
~<— 5,50 ——»=  Position Indicator ¢ Control via systems other
2.£90 Red: Closed; Green: Open
82.55 %og than I/CU
-~ T8 > <5 * Low level auxiliary con-
<530 889 o7 Ha 056 tacts available
3686 1778 Y B i e ¥ e Data Bus/Interface capabil-
%% %%* * 500 - 610 ity available
12.70-15.24 — . .
(- e Electronically held coil
.180
Name ‘ 4.57
Plate — ] 4.26
F B 108.20
3.42
L J 86.87
74!4] B& E@;J
2.1 ; i T —
3Pole
Main Contact < 3.69 -
Position Indicator N\ s @ _ 2.28 93.73 3.9 -
Red: Closed; <l g 5791 07 < T
Green: Open g w -< E_)—: .350 *1 8 -« 2.03 —>»
SNE < 3336 8.89 <> 5156
7 J@& 1%6
i@ = il ' TR F] &
W g 2 + 05 ]
2.526 =/ \3 = L ]
64.16 \®f - 127 426 —
E o @7 108.20 [ 1
1 g I'IZJ @ Location of
¢ @9 il 5 :7'%4132 ‘4_' NamePlate
Yo z
0000 3.30
> | - * L J
~—am | g B R
3.250 T -
82.55 > + T T
Coil Operate Current/Set And Trip Time RCCB
Circuits Nominal 1/CU Set Set Coil MAX. Set Time *1/CU. Trip Current Nominal MAX.
System Current @ Current @  Nominal Most Adverse = 71°C& | -54°C & | RoomTemp. | 71°C & | -54°C & | Standby
Voltage Nom Nom Voltage & Condition - MIN. | Nominal Nominal Nominal Nominal Nominal Current
Voltage = Voltage ' RoomTemp. Voltage71°C.  Voltage Voltage Voltage Voltage = Voltage = Milliamp
(Mulliamp) Pulse Ambient
28 Vdc 2 3.0 AMP 20 Millisec 35 Millisec 1.4 AMP | 1.9 AMP 1.6 AMP 0.9 AMP | 2.1 AMP 10
(18 Volts MIN.) MAX * %%
1 Pole 115 Vac 2 10 AMP 15 Millisec 30 Millisec 6.8 AMP 6.3 AMP 8.6 AMP 6.1 AMP 70 AMP 10
400 Hz (104 V. MAX *% %% % %% %%
MIN.
28 Vdc 2 70 AMP 20 Millisec 35 Millisec 1.5 AMP 2.0 AMP 1.7 AMP 0.9AMP 2.2 AMP 10
(18 Volts MIN.) MAX * %%
3 Pole 115 Vac 2 13.0 AMP 15 Millisec 30 Millisec 43 AMP 3.3 AMP 4.5 AMP 4.0AMP 3.1 AMP 10
400 Hz (104 V. MAX *% %% % %% %%
MIN.)

* MAX. I/CU. Line Impedance 75
** Average Half-Wave Rectified DC Current

Current Decreases w/Time so that |2t
***Absolute Min. Value from -54° to +71°C
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Remote Power Controller (RPC)

Single Pole
e 28VDC

Electronic Current Sensing PERFORMANCE DATA
Rupture Levels

2500 A (28Vpc)

The electronic over current

sensing of these devices offer Endurance (Resistive)

50,000 Cycles

25,000 cycles

No Rating

100,000 cycles

several advantages over the bi- Endurance (Inductive and Motor)
metal sensing RCCB. Trip cur- Endurance (Lamp)

rent levels can be closely con- Mechanical Life

trolled, for better protection of Dielectric Strength

sensitive loads, trip times are
faster, and both can be cus-
tomized for specific applications.
Other advantages included less

Sea Level - VRMS .2-3 seconds: Coil to Case - 1250 initial. 1,000
After Life, All other Points 1,800 Initial, 1350 After Life

50,000 Ft. - VRMS 1 Minute: Coil to Case 500 Initial & After Life.
All other Points 700 Initial & After Life

1100 Megaohms initial, 50 Megohms after Life, MIL-STD-202,

method 302, test condition B

-55°C to 85°C (-67°F to 185°F).

Sinusoidal 5 to 10 Hz: 0.08 DA; 10 TO 55 Hz: 0.06 DA; 55 to 2000
Hz: 10G's

50G's. (1/2 sine, 10-12 ms)

50,000 Ft. Maximum

heat buildup, and higher current Insulation Resistance

capabilities in the same small

paCkage' Thermal Temperature Range
Vibration

Use as a Relay, Circuit

Breaker, Or Both Shock

RPCs, like RCCBs, combine the ~ -Aftitude

best attributes of a circuit break- EMI Requirements

er and a relay. Automatically
protects the wires and the load

MIL-STD-461, Requirements CS114 and RE102 over the frequency
range of 14 KHz to 400 MHz and RE102 limits for Aircraft and

Space Systems

device during circuit/load break- Moisture Resistance

MIL-STD-202, method 106

down, but allows the flight deck Salt Spray Resistance

MIL-STD-202, method 101, Condition B

control of the load during nor-

mal operation. Sand and Dust Resistance

MILSTD-202, method 110, Condition A

Fungus Resistance

MIL-HDBK-454, Guideline 4

Explosion Proof

MIL-STD-202, method 109

Weight and Cost Savings Weight (Standard)

In distributed-load applications,
RPCs are a more efficient
power distribution solution pro-
moting cost and weight savings

through the elimination of long OVERLOAD DATA

runs of heavy cables associated o L

with the conventional relay - % Rated  Trip in Seconds -
flight deck circuit protector Current 55°C to +85°C
method. Control of the RPC 100% No Trip
requires only one #22 AWG con- 125% 45 Sec. Trip
trol wire from the ICU (model 200% 0.22 Sec. Trip
#1500-053-05) on the flight deck 400% 0.095 Sec. Trip

to the RPC.

ORDERING INFORMATION

425.017 grams (0.937 Ibs.)

Single Pole Single Throw (Double Break Contacts)

Rated Contact Load (Amperes)

AMPERE EATON P/N 28VDC

RATING Res. Ind. Motor Min.
125 SM600BA125A1 125 125 125 5
150 SMB00BA150A1 150 150 150 5
175 SMB00BA175A1 175 150 175 5
200 SMB00BA200A1 200 150 175 5

Notes:

* One auxiliary contact included on each unit

¢ Contact Business Unit on Alternate Amperages, Trip Times, Control Configurations, Grounding, Auxiliary Switches, Mounting Systems, etc.
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Remote Power Controller (RPC)

Engineering Data Typical Integrated
Placement Wire Module
of ?atmg .172/4.37 DIA.
Approximate Dimensions - 1 Pole PP 2 MTG. HOLES
.688/<>
1748 ;
256/6.50 $
% A < / Position Indicator
| 32‘50 Red: Closed;
£ Green: Open 1200
30.48
Barrier Black . 42
Nylon Per A2
MIL-M- - .07 10.67 | _|g—-096
20693A Type - 1778 _ | < ¥
I. General
Purpose *05/1'27 EE.
Terminal \_.180 e
Pad .6 DIA. 457
4.26
Name 108.20
Plate 42
7
.06
152
= i —_
Typical Wiring Diagram
Approximate Dimensions Auxiliary
Contacts [
is2 i
20| gl
183 O—' i
RO— | —Oa1
5A 5B |
5 —
LOAD<<—() A2 A1()—>» LINE ol |
- Module: Integrated wire termination. Terminals
3 A2 A2 A2 30 ol L will accept PIN contact per M39029/1 - 101. Use
O = insertion/extraction tool M81969/14 - 02.
. I 5]
To Indicator =3 5A 4
/Control Unit 28¥IDC < 3 O O O
Circuit Breaker Type Back U s
MS22073 - 1/2 Or gc p 4 2 O O
MS26574 - 1/2 ower O—er—1] 56 S3 %2
COIL OPERATE CURRENT/SET AND TRIP TIME
Nominal 1/C Set Set Coil MAX. Set Time *I/CU. Trip Current Nominal
System Current @ Current Nominal Most Adverse @ 71°C and | -54°C and Room Temp Max.
Voltage Nom.Voltage, @Nom Voltage @ Condition-Min.  Nominal = Nominal A and Nominal  Standby
(milliamp) ~ Voltage RoomTemp  Voltage 71°C  Voltage = Voltage Voltage Current
Ambient (milliamp)
Pulse
28VDC 2 3.7 Amp 20 Millisec 35 Milisec 176 Amp | 1.25 Amp 1.89 Amp 30
(18 Volts
Min)
* MAX1/CU. LINE IMPEDANCE 7.5 Ohms CURRENT DECREASES W/TIME SO THAT 12t >= 2
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Additional Products

Additional Series Series 60 Additional Product Design
Series 100 Options

In addition to the ciroui"[ Series 130 o

breaker products described - If your application calls for

) . Series 140

in this catalog, Eaton Seri 180 an amperage, feature, or

Aerospace has the capability er!es option we do not currently

to manufacture over twenty Ser!es 260 list in our catalog, please

additional series of circuit Series 270 contact the Business Unit at

breakers. Please contact the  Series 780 1-800-955-7354.

Business Unit at 1-800-955- Series 920
7354 for details or ordering Series 930
information on these unique Series 960

devices. Series 970
Series 1200
Series 1538
Series 1540
Series 1585
Series 2100
Series 4380
Series 8500
Series 9500
Accessories
Rubber Boot Assembly
e Seals button from outside ool 25 or -
contaminants 50 Durometer
Removable

Fits standard length buttons 722 REFR

e Includes boot, nut, and

o'ring
0O-Ring 5002-801-1 i o

70 Durometer

Boot Assembly Ordering Information

Part Numbers

Boot Boot
Durometer Durometer
Series =25 =50 Thread Size
700 5002-411-4 5002-411-2 15/32
1500 5002-411-4 5002-411-2 15/32
1526 5002-411-4 5002-411-2 15/32
1536 5002-411-4 5002-411-2 15/32
4001 5002-411-4 5002-411-2 15/32
4200 5002-411-3 5002-411-1 7/16
4310 5002-411-3 5002-411-1 7/16
4330 5002-411-3 5002-411-1 7/16
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Ambient
Compensation

Limits or eliminates thermal der-
ating (lowering of capabilities)
caused by extreme ambient
temperatures.

Ambient Temperature
Refers to the temperature of the
air immediately surrounding the
circuit breaker/protection device.

Automatic Reset

Device that will automatically
open an overload circuit. It will
also automatically close or com-
plete the circuit after a period of
time. If the overload is still pres-
ent, the device will continue to
cycle until either the power or
the overload is removed.

Circuit Breaker

Device designed to open and
close a circuit manually and to
open the circuit automatically on
a predetermined overload of
current.

Current Rating
Designation of rating given in
amperes at which the device
will not trip. A specific tempera-
ture is usually assigned.

Dielectric Strength

The ability of an insulating mate-
rial to withstand an over voltage
without exceeding minimal leak-
age current levels or material
breakdown. Specified in voltage
(VAC), usually between a live
metal part and ground or
between open contacts of a
device.

Fuse

A protective device using a spe-
cial metal-alloyed conductor that
is often notched or otherwise
engineered to control the cross
sectional area. A fault current
will melt the narrow cross sec-
tion, interrupting the flow of cur-
rent.

Fusible Link/Fail Safe

A metallic sacrificial element
within the RCCB or circuit
breaker that melts and then arcs
due to the joule heating of an
over current. This feature
ensures that a fault cannot
cause the RCCB or circuit break-
er to fail in the closed position.

Interrupt Capacity

The highest level of fault current
that a circuit protective system
is intended to interrupt.
Depending on qualification
requirements, some devices
must clear the fault, be operable
afterwards, and still be capable
of tripping on 200 percent over-
loads. While other qualified
devices may have a backup
device wherein the combination
must successfully clear the fault
while leaving the protector in a
fail-safe condition (no loss of
case integrity, external materials
remaining unignited by gaseous
emissions, and no dielectric
path to grounded parts).

Manual Reset

Refers to breakers in which the
electrical contacts remain open
after a trip until someone physi-
cally closes or completes the
circuit by either pushing a reset
button or throwing a switch.

Circuit Breaker Terminology

Maximum Ultimate Trip
(must trip)

Current rating at which a circuit
protection device will trip within
a certain period of time at a
specified temperature.

Minimum Ultimate Trip
(must hold)

Current rating for which a circuit
protection device will not trip for
an extended period of time at a

specified temperature.

Nuisance Trips

Those trips caused by a
response to non-damaging
inrush or start-up current
surges, as opposed to an actual
overcurrent trip.

Overcurrent
That current which may cause
dangerous overheating.

Overcurrent Protection
Protection achieved by limiting
the duration and magnitude of
exposure to an overcurrent.

Overload

An electrical load or current flow
greater than that which a circuit
is designed to handle.

Overload Capacity

The highest level of overload
current that devices will inter-
rupt and remain in operable con-
dition, capable of clearing addi-
tional overloads.

Safety Factor

The allowance added to the
steady-state application current
to ensure that the protective
device selected will be more

Glossary

than sufficient to handle the
application without nuisance
trips. Eaton recommends a mini-
mum safety factor of 15 per-
cent.

Slow-Blow Fuse

A dual element fuse that allows
for slow response to overloads
(less than 10x rating) and fast
response to fault currents.

Trip-Free

A characteristic of certain break-
ers that provides independence
between the protection mecha-
nism and the operating button
or handle, such that a fault can-
not be maintained manually (or
held closed) against an overload.

Trip Indication
Visual sign the breaker has
opened.

Trip Curve

Graphic displaying minimum and
maximum time a breaker takes
to trip for given levels of over-
load.

Voltage Drop

The voltage decreases across
the protector/breaker due to the
internal resistance of the device.
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Qualified Products Under Military Specification for MIL-C-8509 And MIL-C-83383

MS P/N

EATON P/N

MIL-C-8509
MS3320-1
MS3320-1L
MS3320-1V
MS3320-1VL
MS3320-2
MS3320-2L
MS3320-2V
MS3320-2VL
MS3320-2 1/2
MS3320-2 1/2L
MS3320-2 1/2V
MS3320-2 1/2VL
MS3320-3
MS3320-3L
MS3320-3V
MS3320-3V0L
MS3320-4
MS3320-4L
MS3320-4V
MS3320-4VL
MS3320-5
MS3320-5L
MS3320-6V
MS3320-5VL0L
MS3320-7 1/2
MS3320-7 1/2L
MS3320-7 1/2V
MS3320-7 1/2VL
MS3320-10
MS3320-10L
MS3320-10V
MS3320-10VL
MS3320-15
MS3320-15L
MS3320-15V
MS3320-15VL
MS3320-20
MS3320-20L
MS3320-20V
MS3320-20VL
MS14164-1
MS141564-1L
MS141564-1V
MS14154-1VL
MS14154-2
MS14164-2L
MS14164-2V
MS14164-2V0L
MS14154-2 1/2
MS14154-2 1/2L
MS141564-2 1/2V
MS141564-2 1/2VL
MS14154-3
MS141564-3L
MS14154-3V
MS14154-3V0L
MS14154-4
MS141564-4L
MS14164-4V

42

4310-001-1 24
4310-005-1 24
4310-019-1 24
4310-024-1 24
4310-001-2 24
4310-005-2 24
4310-019-2 24
4310-024-2 24
4310-001-205 24
4310-005-205 24
4310-019-205 24
4310-024-205 24
4310-001-3 24
4310-005-3 24
4310-019-3 24
4310-024-3 24
4310-001-4 24
4310-005-4 24
4310-019-4 24
4310-024-4 24
4310-001-5 24
4310-005-5 24
4310-019-5 24
4310-024-5 24
4310-001-705 24
4310-005-705 24
4310-019-705 24
4310-024-705 24
4310-001-10 24
4310-005-10 24
4310-019-10 24
4310-024-10 24
4310-001-15 24
4310-005-15 24
4310-019-15 24
4310-024-15 24
4310-001-20 24
4310-005-20 24
4310-019-20 24
4310-024-20 24
4330-001-1 32
4330-007-1 32
4330-008-1 32
4330-009-1 32
4330-001-2 32
4330-007-2 32
4330-008-2 32
4330-009-2 32
4300-001-205 32
4330-007-205 32
4330-008-205 32
4330-009-205 32
4330-001-3 32
4330-007-3 32
4330-008-3 32
4300-009-3 32
4330-001-4 32
4330-007-4 32
4330-008-4 32

Page

MS P/N EATON P/N
MS14154-4VL 4300-009-4
MS14154-5 4330-001-5
MS14154-5L 4330-007-5
MS141564-5V 4330-008-5
MS14154-5VL0L 4330-009-56

MS141564-7 1/2
MS14154-7 1/2L
MS14154-7 1/2V
MS141564-7 1/2VL
MS14154-10
MS14154-10L
MS14154-10V
MS14154-10VL
MS14154-15
MS141564-15L
MS141564-15V
MS14154-15VL
MS14154-20
MS14154-20L
MS14154-20V
MS14154-20VL0L
MS22073-1
MS22073-1V
MS22073-1 1/2
MS22073-1 1/2V
MS22073-2
MS22073-2V
MS22073-2 1/2
MS22073-2 1/2V
MS22073-3
MS22073-3V
MS22073-4
MS22073-4V
MS22073-6
MS22073-6V
MS22073-7 1/2
MS22073-7 1/2V
MS22073-10
MS22073-10V
MS22073-15
MS22073-15V
MS22073-20
MS22073-20V
MS22073-D1
MS22073-D1 1/2
MS22073-D2
MS22073-D2 1/2
MS22073-D3
MS22073-D4
MS22073-D5
MS22073-D7 1/2
MS22073-D10
MS22073-D15
MS22073-D20
MS25244-5
MS25244-7 1/2
MS25244-10
MS25244-15
MS25244-20
MS25244-25

4330-001-705
4330-007-705
4330-008-705
4330-009-705
4330-001-10
4330-007-10
4330-008-10
4330-009-10
4330-001-15
4330-007-15
4330-008-15
4330-009-15
4330-001-20
4330-007-20
4330-008-20
4330-009-20
4001-001-1
4001-008-1
4001-001-105
4001-008-105
4001-001-2
4001-008-2
4001-001-205
4001-008-205
4001-001-3
4001-008-3
4001-001-4
4001-008-4
4001-001-5
4001-008-5
4001-001-705
4001-008-705
4001-001-10
4001-008-10
4001-001-15
4001-008-15
4001-001-20
4001-008-20
4001-011-1
4001-011-105
4001-011-2
4001-011-205
4001-011-3
4001-011-4
4001-011-5
4001-011-705
4001-011-10
4001-011-15
4001-011-20
700-001-5
700-001-705
700-001-10
700-001-15
700-001-20
700-001-25

Page
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32
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20
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20
20
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20
16
16
16
16
16
16
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MS P/N

MS25244-30 700-001-30
MS25244-35 700-001-35
MS25244-P5 700-089-5
MS25244-P7 1/2  700-089-705
MS25244-P10 700-089-10
MS25244-P15 700-089-15
MS25244-P20 700-089-20
MS25244-P25 700-089-25
MS25244-P30 700-089-30
MS25244-P35 700-089-35
MS25244-PT5 700-092-5
MS25244-PT7 1/2 700-092-705
MS25244-PT10  700--092-10
MS25244-PT15  700-092-15
MS25244-PT20  700-092-20
MS25244-PT25  700-092-25
MS25244-PT30  700-092-30
MS25244-PT35  700-092-35
MS25361-50 160-012-50
MS25361-50V 160-086-50
MS25361-60 160-012-60
MS25361-60V 160-086-60
MS25361-70 160-012-70
MS25361-70V 160-086-70
MS25361-75 160-012-75
MS25361-75V 160-086-75
MS25361-80 160-012-80
MS25361-80V 160-086-80
MS25361-90 160-012-90
MS25361-90V 160-086-90
MS25361-100 160-012-100
MS25361-100V  160-086-100

MS26574-3/4
MS26574-3/4A
MS26574-3/4L
MS26574-1
MS26574-1A
MS26574-1L
MS26574-1 1/2
MS26574-1 1/2A
MS26574-1 1/2L
MS26574-2
MS26574-2A
MS26574-21
MS26574-2 1/2
MS26574-2 1/2A
MS26574-2 1/2L
MS26574-3
MS26574-3A
MS26574-3L
MS26574-4
MS26574-4A
MS26574-AL
MS26574-5
MS26574-5A
MS26574-51
MS26574-7 1/2
MS26574-7 1/2A
MS26574-7 1/2L
MS26574-10

4200-001-075
4200-004-075
4200-003-075
4200-001-1
4200-004-1
4200-003-1
4200-001-105
4200-004-105
4200-003-105
4200-001-2
4200-004-2
4200-003-2
4200-001-205
4200-004-205
4200-003-205
4200-001-3
4200-004-3
4200-003-3
4200-001-4
4200-004-4
4200-003-4
4200-001-5
4200-004-5
4200-003-5
4200-001-705
4200-004-705
4200-003-705
4200-001-10

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22

MS P/N EATON P/N
MS26574-10A 4200-004-10
MS26574-10L 4200-003-10
MS26574-15 4200-001-15
MS26574-16A 4200-004-15
MS26574-15L 4200-003-15
MS26574-20 4200-001-20
MS26574-20A 4200-004-20
MS26574-20L 4200-003-20
MS26574-D3/4 4200-006-075
MS26574-D3/4L  4200-007-075
MS26574-D1 4200-006-1
MS26574-D1L 4200-007-1
MS26574-D1 1/2  4200-006-105
MS26574-D1 1/2L 4200-007-105
MS26574-D2 4200-006-2
MS26574-D2L 4200-007-2
MS26574-D2 1/2  4200-006-205
MS26574-D2 1/2L 4200-007-205
MS26574-D3 4200-006-3
MS26574-D3L 4200-007-3
MS26574-D4 4200-006-4
MS26574-DAL 4200-007-4
MS26574-Db 4200-006-5
MS26574-D5L 4200-007-5
MS26574-D7 1/2  4200-006-705
MS26574-D7 1/2L 4200-007-705
MS26574-D10 4200-006-10
MS26574-D10L  4200-007-10
MS26574-D15 4200-006-15
MS26574-D15L  4200-007-15
MS26574-D20 4200-006-20
MS26574-D20L  4200-007-20
MIL-C-83383
M83383/01-01 SIMB00BASN1
M83383/01-03 SMB00BATON1
M83383/01-04 SMB00BAT5N1
M83383/01-05 SMB00BA20N1
M83383/01-06 SMB00BA25N1
M83383/01-07 SIMB00BA35N1
M83383/01-08 SMB00BA4ON1
M83383/01-09 SIMB00BASONT1
M83383/01-10 SMBOOBAGON1
M83383/01-11 SMB00BA75N1
M83383/01-13 SMB00BATOON1
M83383/02-01 SMB00BABAT
M83383/02-03 SMB00BAT0A1
M83383/02-04 SMBOOBATBAT
M83383/02-05 SMB00BA20A1
M83383/02-06 SMB00BA25A1
M83383/02-07 SMB00BA3BAT
M83383/02-08 SMB00BA40AT
M83383/02-09 SMB00BAG0AT
M83383/02-10 SMB00BAGOAT
M83383/02-11 SMB00BA75A1
M83383/02-13 SMB00BA100A1
M83383/04-03 SMEB01BAT0AT
M83383/04-05 SMB01BA20A1
M83383/04-07 SMB01BA35A1
M83383/04-08 SMEB01BA40AT
M83383/04-10 SMB01BAGOAT
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Electric Distribution & Controls

Product Application
Information and Warranty
Disclaimer

It is buyer's responsibility
to determine the suitability
of the particular device for
its application, and Eaton
Aerospace LLC. makes no
warranties, and assumes
no liability as to the suit-
ability of sufficiency for
buyer’s application of the
device. Ratings and switch
performance are valid only
on devices which have not
been subjected to unau-
thorized modifications or
misapplications.
Dimensional drawings are
available upon request.

Notice

The use of Eaton
Aerospace LLC. devices
should be in accordance
with the provisions of the
National Electric Code,
U.L. and/or other local, mil-
itary or industry standards
that are pertinent to the
particular end use.
Installation or use not in
accordance with these
codes and standards could
be hazardous to personnel
and/or equipment.

Government Cage Code

The Government Cage
Code for products manu-
factured by Eaton
Aerospace Electric
Distribution & Controls are
81640, 76374, 96182,
99145 and 27878.
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