l,

| State the following:

a. P&B type

b. Mounting required

€. Type of enclosure if any

d- TErn'Iinals

e. Conditions; i.e., humidity,
temperature, shock vibra-
tion, finish, etc.

bl
c.

d.

ORDERING INFORMATION

Contact Characteristics

Arrangement
Voltage (AC or DC)

Current (In rush and ste.ﬁd}f
state)

Type of load (lamp, resiétive,
capacitive, etc.)

- Open circuit voltage

f. Frequency and number of
operations required.

Il Coil Characteristics

a. Normal Voltage or Current
and frequency

b. Maximum Voltage or Current

€. Pull-in V or I with tolerance

d. Drop-out V or I with tol-
erance, if required

€. Resistance, if required to
match circuit characteristics

 f.  Duty cycle

g. Operate and release time;
maximum and minimum

POTTER & BRUMFIELD SALES REPRESENTATIVES

ARIZONA 85016, Phoenix

CALIFORNIA 90035, Los Angeles

_CAI.IFORNIA 94022_, Los Altos

CALIFORNIA 92103, San Diego

COLORADO 80209, Denver

CONNECTICUT 06018, Canaan

FI.ORID_A 33160, North Miami Beach

FLORIDA 32803, Orlando

GEORGIA 30305, Atlanta

ILLINOIS 60635, Chicago

ILLINOIS 60526, LaGrange

INDIANA 46802, Fort Wayne

INDIANA 46219, Indianapolis

INDIANA 47570, Princeton

IOWA, Cedar Rapids

KENTUCKY 40207, Louisville

LOUISIANA 70003, Metairie

MASSACHUSETTS 02174, Arlington

MICHIGAN 49022, Benton Harbor

MICHIGAN 48227, Detroit
MINNESOTA 55417, Minneapolis
MISSDURII 631 05, Clqyton
MISSDURI 64030, Grandview

NEW JERSEY 08034, Cherry Hill

NEW JERSEY 07631, Englewood

NEW MEXICO 87110, Albuquerque

NEW YORK 14217, Buffalo

NEW YORK 13214, De Witt

NEW YORK 12110, Latham

NEW YORK, New York

NEW YORK 10016, New York

NORTH CAROLINA 28205, Charlotte

OHIO 4.5231, Cincinnati

OHIO 44115, Cleveland

OHIO_4321 5, Columbus

OHIO 45439, Dayton

OKLAHOMA 74150, Tulsa

PENNSYLVANIA 18103, Allentown

PENNSYLVANIA 17315, Dover

PENNSYLVANIA 17109, Harrisburg

PENNSYLVANIA, Philadelphia

PENNSYLVANIA 15222, Pittsburgh

PENNSYLVANIA 19606, Reading

TENNESSEE 38104, Memphis

TEXAS 75205, Dallas

UTAH 84111, Salt Lake City

VIRGINIA 22313, Alexandria

VIRGINIA 22313, Alexandria

VIRGINIA, Charlottesville

WASHINGTON 98115, Seattle

WISCONSIN 53212, Milwaukee

CANADA Manufacturing Facility

CANADA, North Vancouver, B.C.

CANADA, Montreal 9, Quebec

CANADA, Weston, Ontario

CANADA, Winnipeg 2, Manitoba

@WPOTTER & BRUMFIELD

DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY ® PRINCETON, INDIANA 47570 ® Phone: Area Code 812 — 385-5251

CANADA Manufacturing Facility

Potter & Brumfield, Division

of AMF Canada Limited ¢ 135 Oxford Street, Guelph, Ontario

* Phone: 822-0390

13C083 8-66

TWX: 812-291-4125

EXPORT SALES AMF International, Division of American Machine
& Foundry Company, 261 Madison Avenue, New York 16, N. Y.

Phone: MUrray Hill 7-3100

Printed In U.S.A.
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series

AB appliance

ABC appliance, enclosed

AF 400 cycle

AK/AKC medium power

BS long coil, telephone

BU AC operated buzzer

FC/FCH micro-miniature, conv’l.

FL/FLH micro-miniature, latching

GA multiple pole

GB plate circuit

GF mult. con., long arms

GM impulse/sequencing

GR bi-directional stepping

GS short coil, telephone

HC half-size non-polarized

KA/KAP gen. purpose, low cost

KB latching

KC plate circuit

KCP plate circuit, enclosed
CONTACTS

BY POTTER & BRUMFIELD

AC DC
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page
8-9
8-9
14-15
8-9
6-7
12-13
4-5
4-5
10-11
10-11
10-11
14-15
3
6-7
4-5
10-11
10-11
10-11
10-11

series

KHP
KHS
KL
KM

KR/KRP

KT

KU/KUP

LB
LM
LS/LSP
LT
MA
MB
MC
MDP
MDR
MF
MG
MH

INDUSTRIAL * AEROSPACE /MILITARY

AC DC page series AC DC page
miniature, 4PDT, 3 amp ® ¢ ]0-11 ML min., sensitive telephone o 6-7
miniature, herm. sealed o o ]0-11 MP motor start e o ]2-13
multiple contact e ¢ 10-11 MR medium duty e o 8.9
gen. purpose, miniature e 10-11 MS motor start ® 12-13
light duty e o ]10-11 PA impulse, latching e o ]4-15
antenna switching e e ]14-15 PC impulse, latching © o ]4-15
versatile, low cost e o 3 PM heavy duty, 4PDT e o 8.9
low cost, sensitive e ]2-13 PR heavy duty power o o §.9
plate circuit * 12-13 PS cur;pag’: gen. purp., e o 14-15
medium coil, telephone o 6-7 ROV
long coil, telephone e 6-7 PW m'"'a’f“’e °® 12-13
latching e 14-15 SA stepping relay e o ]4-15
contactor e 12-13 SC/SCG permanent magnet e 4.5
RF switching, telephone e e 14-15 SL/SLG magne‘ti'c latching * 40
polarized sensitive e o 16 SM sub-miniature ® 12-13
rotary shockproof e o 16 SP heavy-duty,. ghnckpruuf ® o ]2-13
miniature, AC telephone @ 6-7 55 super 59"5'_“”'3 ° 12-13
sub-miniature, telephone o 6-7 TL 4PDT latching * 4-5
miniature, telephone e o 6-7 TS short coil, telephone e o .7

UNDERWRITERS’ LABORATORIES LISTINGS

P&B standard relays carry a number to designate contact arrangements.
Abbreviations are used for indicating the switching arrangement of each

number:

1—SPST-NO 7—DPST-NO 13—3PST-NC 19—5PST-NC
2—SPST-NC 8—DPST-NC 14—3PDT 20—5PDT
3—SPST-NO-DB 9—DPST-NO-DB 15—4PST-NO 21—6PST-NO
4—SPST-NC-DB 10—DPST-NC-DB 16—4PST-NC 22—6PST-NC
5—SPDT 11—DPDT 17—4PDT 23—6PDT
6—SPDT-DB 12—3PST-NO 18—5PST-NO

SP—Single Pole 3P—Three Pole SB—Single Break ST—Single Throw
DP—Double Pole 4P—Four Pole DB—Double Break DT—Double Throw
DM — Double Make NO—Normally Open NC—Normally Closed

For other than standard relays shown in the above table P&B reclays are
designed in accordance with alphabetical indicators (Form A, B, €, ctc.),
which denote the switching arrangement:

CONTACT FORMS

Design Sequence Symbol - For_m
SPST-NO Make (1) o - =i t A
SPST-NG Break (1) e v 1] B

wa
SPDT Break (1)—Make (2) o !;—DT C
SPDT Make (1) before E—— Iz_—.tb] D
Break (2) o— - T

Break (1)—Make (2)
before Break (3) °- 9 t

AN type connector Standard screw terminals

Certain appliance, motor control, industrial, and other relay applica-
tions require U/L listed relays. In Canada, the Canadian Standards
Association listing may be necessary. Many P&B relays carry U/L listing
or U/L component recognition, and CSA listings, thus saving manu-
facturers the extra cost and time required to have new designs examined.

TERMINALS

The choice of terminals is almost infinite; screw type, threaded stud,
snap on tab, pierced or wire solder lug, taper tab, octal base and other
plug-in types meet every connection requirement. Terminals can also
be supplied for printed or dip solder circuitry.

Pierced solder lug

v
5 =
i

Up to 20 pin plug-in

For printed circuitry

relays with
many optional
features

WEW Versatile, low cost

KU-KUP SERIES Designed for fast installation on modern production
lines, KU series open and KUP series enclosed relays offer an unusually
wide choice of optional features at relatively low cost. Optional features in-
clude: Open relays (KU series) with three different mounting arrangements;
two types of heat and shock-resistant cases with three different mounting
arrangements (KUP series); a push-button for manually checking circuits,
as well as a neon lamp wired in parallel with the coil to indicate that power
1s reaching the relay are avaialable on certain versions. Another optional
feature 1s a special nylon l10-ampere rated socket and also a socket with
printed circuit pins that make the KU-KUP series plug-in relays.

All KUP relays (except
with stud on end of case)
are available with push-
to-test button which
operates the movable
contacts for manually
checking circuits.

Two styles of heat and
shock resistant polycar-
bonate dust covers can
be furnished. One plain,
the other with slotted
flanges for direct-to-
chassis mounting.

A nylon socket with
solder terminals—rated
for carrying 10 amperes
—or with printed circuit
pins, can be supplied for
the KU and KUP (plain
case) series making
them plug-in relays.

NVEW Solenoid operated
bi-directional

stepping
relays

FRONT BACK

GR SERIES The GR series is a bi-directional stepping relay employing
two solenoids for contact operation. Audio control, speed, temperature or
other factors may be increased or decreased remotely with this versatile
impulse/stepping relay. Vending machines, accounting and inventory con-
trol equipment and other devices that necessitate adding and subtracting
functions are typical applications.

The contacts are switched by either of two solenoids. When a solenoid is
energized, its plunger activates a pawl that engages a ratchet which rotates
a shaft one step. The shaft rotation advances a ten-position wafer switch 1n
a clockwise or counter-clockwise direction, depending upon which coil is
energized. The GR can also be furnished with a cam operated set of up to
1 Form C (SPDT) contacts operating in addition to the wafer switch. Reli-
ability of the GR is enhanced by its positive-acting solenoids, and its unique
electro-mechanical design.

Description: Bi-directional impulse/stepping relay operated by solenoids.
Breakdown Voltage: 500 volts rms 60 Hz between all elements and ground.
Temperature Range: - 45°C to 445°C (intermittent duty only).
Terminals: 187" quick-connect/solder standard.

Description: 5 or 10 amperes general purpose relay.
Expected Life: 10,000,000 mechanical operations.

Breakdown Voltage: 1,500V rms 60 Hz between all elements:
900V rms 60 Hz open contacts.

CONTACTS: )

Arrangements: Single-pole 10-position wafer switch, single deck. Single-pole
10-position auxiljiary switch with up to 1 Form C (SPDT)
cam operated contacts.

Material: Silver standard.

Ratings: Wafer switch to 2 amps 120 volts AC 60 Hz (non-inductive). Separate
(cam-operated) contacts: to 3 amps 12Q volts AC 60 Hz (non-inductive).

TERMINALS: Either .187” or .205” quick-connect/solder.

SOCKETS: Nylon, accepts .187” quick-connect terminals,.
Choice of solder or printed circuit terminals.

Mounting: Please see page 19.

CONTACTS:

Arrangements: To 3 Form C.
Rating: 5 or 10 amperes @ 28V DC or 120V AC resistive.

Material: Gold-flashed fine silver and silver-cadmium oxide are standard.
Tungsten and 34,” gold alloy available.

COILS:

Voltage: AC: to 240 volts, 60 Hz. Please consult factory for other voltages.

Duty: AC: 50% coil duty cycle — intermittent, 5 minutes maximum on, 5
minutes minimum off.

COILS: Treatment: Solenoid coils are potted in epoxy.

Yoltage: DC to 110V; AC to 240V 60 Hz.

Power: DC 1.2 W; AC 1 and 2 poles 2.0 YA; AC 3 poles 2.7 VA.
Resistance: 16,500 ohms maximum.

MOUNTING:
Two 6-32 tapped mounting bosses on .875 centers.

See back cover for ordering information.




POTTER & BRUMFIELD HIGH PERFORMANCE RELAYS

COIL CONTACTS o— DIMENSIONS*
OPERATE AMBIENT SHOCK
POWER AT TY Speed TEMPERATURE |  11MS vIBRATION | ACCELER- NCLOSURE TERMINALS
o A VOLTAGE | he>'> | | MENTS (Standard) (100,000 oper- | 3¢ rated load ' (approx.) s
VOLTAGE @PPf-WZESR“C @ 4-25°C @ -+ 25°C. | ations min.) inches)
Potter & Brumfield hermetically welded, microminiature relays . .
- : : ; FC:
utilize a permanent magnet and polarized dual coil construction. . _ . - . 30g from 55 to | 400g , _ ——
' P . 5 ) P '3- “E_l s GRS RETLO to 110V DC: 160 MW | approx. 20,000 ohms continuous 3.5 MS max. 1000V rms Bifur- Gold plated FC. Before life — b9 min. 150g 2000 Hz, .195” (note 1) Grid-spaced Sealed: Plug-in pins,
A unique magnetic configuration provides simultaneous attrac- 0.65 watts max. @ nominal 60 Hz except cated silver alloy Dry circuit |09 ohms +125 max. (note 1) | max. displace- printed L. 1.100 hook solder
tion and repulsion of the balanced armature. The resulting high FC voltage 750V between ([3}';?;; tZ%\? SEpE, Alftgizr#fniax ment from 10 circuit board E,: 3555
holding forces enable the relays to reliably operate from 150g to FCH open contacis | sistive = | Fe: .020 ohm ;::E”;j?n:iezdusmg
200g shock and 30g vibration to 2000 Hz, and withstand 400g FCH: Same 0 mounting.
linear acceleration without contact opening. P ohm max. note 1)
Unusually fast operating times and high contact pressures are
o 1000V rms FL: , 400 - . o
characteristics of these relays. These relays are designed for oper- to 80V DC: 150 |approx. 10,000 ohms | continuous 3.5 MS max. 60 Hz except Bifur- Gold plated FL: Before life —6) min. 150tg 1 ggﬁ{;rﬁ? ET‘L%EEE (nntge 1y | HrG-shaced S e Elugk-ln F[;ns,
: : o - 0 FL per coil MW to 0.65 watts max. @ nominal 750V between cated silver alloy Dry circuit | .05 ohms +125 max. (note 1) 1 i printed L. 1.100 00K solder
ation over the ambient temperature range of —65°C to 125°C. (note 3) oullin (note 2) voltage i NPDT to'3 amps | After life max;( c:ctsplatlzg circuit board H 485
They meet or exceed all applicable requirements of MIL-R- FLH (note 2) (only) 2_3\{'0,3 ‘o ‘FlLﬁhmDSE}a"}, | {T)EES Hrfrl?sing W. .925
. : SIstive : o onm
5757D and MSFC-SPEC-339. FLH: Same | before life. ?npnpurr?’rii%
to 5 amps | after life .040 (note 1) ' .
' ohm max.
HC SERIES Designed with reliability uppermost in mind, this . —_ |
half-size crystal case unit requires approximately 8 cubic inch of to 110V DC: 260 MW | approx. 20.000 ohms sonfinuons | 3 MS max. 1000V rms DPDT Gald on go?.fm[?é @ Rafore life _65 min. (znﬂc?tge " 20%01'32‘- 51593 400¢g ; See table | Sealed: Hook end solder |i
space and only weighs approx. Y4 ounce. Construction of the sc to pull-in | watt max. (@ nominal 60 Hz except (only) silver resistive. .05 ohms +125 max. max. displace- | ("0t€ 1) below SC 15CG terminals, mini-
: : : : | voltage 500V between Upon request:| After life ment from 10 L. |.795|.800 ature plug-in or
contact assembly provides an effective combination of contact "S—E'G- open contacts 3 amps @ 'l 1 ohm max. $0 55 Hzusing H 1900 | 900 3" flexible leads
bifurcation and wipe to insure low contact resistance and in- ik 30V DC. appmt\{ed W. 1.359 |.400
creased switching reliability over the life of the relay, particularly (nofed) mgltjg {?g
in low level applications. ( (
. | 2 amps @ . . 200g :
to 96V DC: 230 MW | approx. 10,000 ohms continuous 3 MS max. 1000V rms DPDT Gold on 30V DC Before life —65 min. 30g¢ from 55 to | 400 See table Sealed: Hook end solder
TL SERIES SE[ting a4 new mncept of high perfﬂrmance and SL per coil to pull-in 1 watt max. (@ nominal 60 Hz except (only) silver resistive. .05 ohms +125 max. (note 1) 20%{) Hz .195” (nutge 1) below SL |SLG terminals, mini-
P REE . - . o . . (note 3) (note 2 (note 2) vultage 500V between Upon request: After life max dIS, lace- L. |.795].800 ature plug-in or
reliability, the TL is a 4PDT microminiature magnetic latching _G 0 ) open contacts 3 amps @ 1 1 ohm max. mEn;[ frDFr}'n 10 ' H. |1.900 |.900 3" flexible leads
relay. It is designed specifically tor severe environs encountered SL 30V DC. to 55 Hz using W.1.359 [.400
in missile applications. The exceptionally small size of the TL, noted) ﬁ]popurﬁfiﬁ%
only 0.65 cubic inch, facilitates high-density packaging. (note 1)
Various coil arrangements arc available. The two-coil relay
is normally operated by pulsing each coil alternately, observing TI.
proper coil polarity. If required, the relay can be made to op- i ' 1000V rms Bifur- Gold plated | Dry circuit Before life — 65 min. 150¢g 30g from 55 to | 400g See table Sealed: Plug-in pins or
T —_— b = . Two Coils: to 100V el 2 Wakl 2,150 ohms max. continuous 6 WS max. Bl Lonoywant cated silver alloy |to 3 amps 033 ohms | 4125 max. (note 1) | 2000 Hz, .195” | (note 1) below L. 1.040 hook-end solder
erate in either direction by either coil by reversing the polarit . to 100V 125 MW 0.5 watt 18,250 ohms max. @ nominal P . . :
: . y Single Coil: 500V between APDT 28V DC resistive After life total displace- H. .76
of the applied voltage. A single coil can be furnished if even | voltage open contacts (only) 06 i e ment from 10 to W. .73
greater sensitivity is desired. Direction of switching is then ‘ and coil to case > Hz. (hete 1)
again dependent on reversal of applied voltage to obtain the 150
roper polarity. - . 1000V rms Bifur- Gold plated | Dry circuit Before life| —65 min. g | 20g to 3000 Hz.| 400g See table Sealed: Plug-in pins or
propexr p y to 75V 180 MW 0.72 watt 7,530 ohms continuous 3 MS max. 60 Hz except cated silver alloy | to 2 amps .05 ohms 1-125 max. (note 1) | 1.30” total dis-| (note 1) below L 810 hook-end solder
| @ nominal 500V between DPDT 28V DC resis- | After life placement
voltage open contacts (only) tive 1 ohm max from 10 to 55 # j%g
SC/SCG SERIES These are the non-latching or conventionally and coil to case ' ' Hz. (note 1) B
operated microminiature versions of general crystal case config-
uration. A red dot on the header designates the positive coil '
terminal, _ _ o _ NOTES: 1. No contact opening. *Standard dimensions. For dimensional tolerances consult the factory.
These relays are widely used in applications demanding great- 9 FEach coil. tFor mounting information, see pages 18 and 19.
est reliability under conditions of severe shock, vibration, and 3. Specify voltage for both operate and reset coils.
4. Sufix “G” denotes grid header for printed circuit adaptation.

acceleration and over extreme temperature ambients.

FC/FCH SERIES T1his is a non-latching, conventionally operated microminiature SC/SCG and SL/SI_G

A wide variety of mountings and terminals is available. The

“G" suffix denotes terminals spaced on 0.1” grid multiples. relay wi‘th' a nuntn‘r srtruct‘m:c similar t? the S(.L]/S(-ZG serif:s. The F(?/FF]H mnﬁgur;?tiﬂn, MOUNTING DESIGNATIONS
however, is particularly suited for printed circuit applications. Their smallest dimen- HC MOUNTING P g
o ; 5 : _ - i’ ug-  Hook- 3
sion is perpendicular and their header is parallel to the plane of the mounting surfacc ‘ |
SI'/SI'G SERIES These are the latching versions of the for compactness between printed circuit boards. PLUG-IN Plain Case Shoulder Brackets Shoulder Brackets Mounting In End  Flexible
SC/SCG relays and are operated by: The contacts are of bifurcated design with high contact forces and a generous amount HEADER with offset holes Header Solder Leads
(1) pulsing each ou alicrmalely; ASErving ol poanity @p. of wiping action assuring low contact resistance for dry circuit and the difficult inter- | HOOK-END Plain Case Shoulder Brackets Shoulder Brackets Flat Mounting Studs on Plain case D DD DL
proximately 230 milliwatts required to pull in @ 25°C), or mediate (or minimum current) load areas—as well as maximum rated loads. SOLDER with offset holes Plate with top of case
(2) connecting coils in series and operating from a reversing This ultra reliable contact switching may be accomplished with as little as 160 milli- 2 holes Shoulder brackets .375in. from base  DF DA DO
(polarized) power source (approximately 180 milliwatts required watts @ 25°C. The “H” suffix denotes 5 amp contact rating instead of the standard . D
to pull in @ 257C). 3 amp. 5 ( {:}‘_U’Eﬂ with base *DE
Their ability to remain firmly latched in either armature ( E ( |
position witluiu applied coil p?}h't:f can significantly reduce FL/FLH SERIES These are the latching versions of the FC/FCH scries and are TL MOUNTING offset holes.135in. from base ~ DP
power supply drains. The coils withstand continuous duty if operated by: PLUG-IN  Plain Case Shoulder Brackets Shoulder Brackets Studs Shoulder Brackets (3) Flat mounting plate with 4 holes DB DN
a pulsing source is not available, but when this mode of opera- (1) pulsing each coil alternately, observing coil polarity (approximately 150 milli- HEADER .300” from base .19” from base On Header .19” from base St e oo il At Gass G NC DM
tion is used a méans must be provided to de-energize one coil watts required to pull in @ 25°C), or HOOK-END Plain Case Shoulder Brackets Shoulder Brackets Flat Mounting Shoulder Brackets (3)
before energizing the other. For polar operation this provision (2) connecting coils in series and operating from a reversing (polarized) power source SOLDER .300” from base .19” from base Plate with .19” from base

1S not required. (approximately 120 milliwatts required to pull in @ 25°C). 4 holes

See back cover for ordering information.









