
Howe & Howe Sales, Inc.
4344 East Indian School Road
P. O. Box 10497
Phone: (602) 955-1850

Black & Strong, Inc.
1728 S. LaCienega Blvd.
Phone: (213) UPton 0-9191

Elliott Recht Associates
175 South San Antonio Road
Phone: (415) 941-0336

Black & Strong, Inc.
444 Olive Street
Phone: (714) 298-4711

R. G. Bowen Company, Inc.
721 South Broadway
Phone: (303) 722-4641

Dick Powell
Glenn M. Hathaway

Electronics, Inc.
P. O. Box 797
Phone: (203) 824-7215

Harvey E. Antey
(Distributor Sales)
Cartwright & Bean
20100 N. E. 25th Court
Phone: (305) 945-2962

Ed W. Irby (Industrial Sales)
Cartwright & Bean
609 E. Colonial Drive
Phone: (305) 425-8284

Everett Bean
Cartwright & Bean
3223 Cain's Hill Place, N. W.
Phone: (404) 237-2273

Balhorn & Welch, Inc.
1925 N. Harlem Ave.
Phone: (312) 889-5011

Bierhaus Sales, Inc., P.O. Box 462
633 South LaGrange Road
Phone: (312) 354-3032

Milton Gamble
R. O. Whitesell & Associates, Inc.
Central Bldg., Room 272
203 West Wayne Street
Phone: (219) 743-4411

Robert O. Whitesell
R. O. Whitesell & Associates, Inc.
6620 East Washington Street
Phone: (317) FL 9-5374 & 9-5375

Potter & Brumfield
Phone: (812) 385-5251

Rich Royer
Balhorn & Welch, Inc.
P.O. Box 1521
Phone: (319) 363-9970

John Bishop
R. O. Whitesell & Associates, Inc.
3620 Lexington Rd.
Lex-Manor Bldg., Room 223
Phone: (502) 893-7303

David McCoy
Cartwright & Bean
1812 Bullard Avenue
Phone: (504) 834-8312

Glen M. Hathaway
Electronics, Inc.

7-11 Mystic Street
Phone: (617) 646-1380

Dennis Mitchell
R. O. Whitesell & Associates, Inc.
303 Fidelity Building
Phone: 927-2041

Hilltronics, Inc.
13720 Puritan Avenue
Phone: (313) 342-3242

A. J. Warner Company
5022 29th Avenue South
Phone: PA 9-7371

L. R. Harry & Associates, Inc.
7603 Forsyth, Room 103
Phone: (314) PA 7-6123

L. R. Harry & Associates, Inc.
P. O. Box 588
Phone: (816) 763-3634

Jack W. McCoy
300 Marlton Pike
Phone: HA 8-3444

WA 2-7333 (Philadelphia)

J. A. Rudy & Associates
409 Grand Avenue
Phone: (201) 567-5880

OX 5-7850 (N.Y.C.)

C. T. Carlberg & Associates
P. O. Box 3177, Station D
2611 Quincy St., N. E.
Phone: (505) 265-1579

The Robert F. Lamb Co., Inc.
3407 Delaware Avenue
Phone: (716) 876-3757

J. F. Harm & Associates
103 Pickwick Road
Phone: Gl 6-2540

@V POTTER &
CANADA Manufacturing Facility
of AMF Canada Limited -«

¢ Phone: 822-0390
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Potter & Brumfield, Division
135 Oxford Street, Guelph, Ontario

Thos. Carse Sales Co., Inc.
P. O. Box 71
Phone: (518) 785-5844

See New Jersey, Englewood
J. A. Rudy & Associates
Phone: OXford 5-7850

(New York City)

(Export Sales)
AMF International
Division of American Machine

& Foundry Company
261 Madison Avenue
Phone: (212) 687-3100

Jim Elam
Cartwright & Bean
625 Harwyn Drive
Phone: (704) 537-7965

Joe Stegman
R. O. Whitesell & Associates, Inc.
1172 W. Galbraith
Phone: (513) 521-2290 & 2291

Scott Electronics, Inc.
1836 Euclid Avenue
Phone: (216) 861-2626

Scott Electronics, Inc.
79 East State Street, Room 616
Phone: (614) 228-2313

Robert Thinnes
R. O. Whitesell & Associates, Inc.
4133 South Dixie Avenue
Phone: (513) 298-9546

Components Incorporated
P. O. Box 50277
Phone: (918) LU 3-9149

Beil & Whitaker, Inc.
1303 North Troxell Street
Phone: HE 4-5220

Ray F. Schiding
Beil & Whitaker, Inc.
Box 384, R.D. {2
Phone: (717) 292-4071

George S. Reed
Beil & Whitaker, Inc.
5610 Akron Drive
Phone: (717) 652-0184

See New Jersey, Cherry Hill
Jack W. McCoy
Phone: WAInut 2-7333

(Philadelphia)

Scott Electronics, Inc.
507 Liberty St. (Empire Bldg.)
Phone: (412) 471-5233

Beil & Whitaker, Inc.
3623 Jacksonwald Avenue
Phone: (215) 779-2610

James B. Cartwright
Cartwright & Bean
560 South Cooper Street
Phone: (901) 276-4442

John B. Guenther, Inc.
4533 North Central Expressway
Phone: LA 8-6286

R. G. Bowen Company, Inc.
31 So. 3rd East
Phone: (801) 364-4632

D. J. Fagge
Potomac Electronics, Inc.
P. O. Box 36
604 Montgomery Street
Phone: 836-1630

Potter & Brumfield
(Federal Agencies)
D. J. Fagge
P. O. Box 36
604 Montgomery Street
Phone: 836-1630

C. L. Martin
Potomac Electronics, Inc.
P. O. Box 65
Phone: (703) 295-5402

Ray Johnston Company, Inc.
1011 N. E. 69th Street
Phone: (206) 524-5170

E. A. Dickinson & Associates, Inc.
3612 North Green Bay Avenue
Phone: (414) 264-1080

Potter & Brumfield
Division of AMF Canada Limited
135 Oxford Street
Guelph, Ontario
Phone: (519) 822-0390

Chas. L. Thompson Lid.
3115 Lonsdale Avenue
Phone: (604) 987-9388

Aeromotive Engineering
Products Ltd.

887 Montee De Liesse
Phone: (514) 747-4781

Frank Eakin Limited
9 Milvan Drive
Phone: (416) 741-7485

Chas. L. Thompson Ltd.
1440 Erin Street
Phone: (204) SUnset 3-0848

BRUMFIELD

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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CONTACT RELAYS



series relays

technical advantages

Potter & Brumfield offers a wide range of
mercury-wetted contact relays for practically any
application where extreme longevity, high speed
and unvarying dependability are required. Prop-
erly applied, these relays will operate billions of
times at extremely high speeds without any form
of maintenance, without bounce or chatter, and
with super-sensitivity. The many outstanding
characteristics of the JM series combine to set
a new standard of relay excellence.

The basic component of these relays is a slim
glass capsule. It contains the contact arrange-
ment, a single movable armature, and a small
reservoir of mercury — all hermetically sealed in
a high pressure hydrogen atmosphere.

The use of mercury assures continual renewal
of contact material, as well as constant contact
characteristics and permanent low contact resist-
ance. It accounts for the total absence of contact
pitting, and precludes deposit of foreign particles
on contact surfaces. Mercury accounts for the
absence of contact bounce and makes for posi-
tive contact closure. The capillary action of mer-
cury renews the mercury film for every operation
thereby preventing mechanical wear and contact
erosion.

TWO TYPES OF GLASS CAPSULES

The wide range of mercury-wetted contact re-
lay designs is made possible by the use of two
distinct types of glass capsules. The major dif-
ference between these two types is that one has
a non-bridging contact arrangement, the other
has bridging contacts.

The non-bridging capsule is super-sensitive and
is used in the JML, JMC and JMF series. The

JML, JMC and JMF series operate at speeds to
2000ps. They have a Form C, single-pole double-
throw, break-before-make contact arrangement.

The bridging capsule has a higher contact rat-
ing and is used in the JMP polarized series. The
letter “P” is indicative of polarization. The two
Alnico magnets in this series are factory adjusted
and arranged for either single-side stable, bi-
stable or chopper operation.

The bridging capsule is also used in the JM1,
JM2, JM3, and JM4 series, denoting one, two,
three, or four capsules within a single coil and
in a single enclosure, respectively. Contact ar-
rangements are Form D, make-before-break, from
single-pole double-throw to four-pole double-
throw, respectively.

CONSTRUCTION OF CAPSULES

The basic operation of both the non-bridging
and bridging contacts is identical. A reservoir of
mercury in the lower part of the capsules serves,
by capillary action, to mercury-wet the contact
arrangement, assuring renewal of contact mate-
rial for every operation. Inside the capsules, pro-
jecting from the top downward, are the fixed
contacts. These are interposed by the movable
contacts. The armature of both capsules projects
upward, its upper end carrying the movable con-
tacts. Outside the capsules, protruding at the
top, are the terminals for the fixed contacts, while
a single armature terminal extends from the bot-
tom. There are, however, a number of construc-
tion differences that enable faster operate time
and greater sensitivity in the non-bridging cap-
sule, while the bridging capsule has lower sensi-
tivity but a considerably higher contact rating.
Both capsules are hermetically sealed in a high
pressure hydrogen atmosphere.

MERCURY-WETTED CONTACT RELAY

modules
e FOR PRINTED CIRCUIT BOARD APPLICATIONS

o SINGLE, BIFILAR OR CONCENTRIC COILS

MERC
URY

o FOR SINGLE-SIDE STABLE, BI-STABLE OR

CHOPPER OPERATION-NON-BRIDGING CAPSULE

Designed especially for printed circuit board mount-
ing applications, the JMF series mercury-wetted con-
tact relay modules differ from other JM series in their
physical configuration. Rectangular in shape, with
printed circuit board termination pins, they are par-
ticularly desirable where high component density is
a requisite. JMF modules are available with single-,
bifilar-, or concentric-wound coils; they are furnished
for single-side stable, bi-stable or chopper operation.
A non-bridging Form C, single-pole double-throw
break-before-make contact arrangement is used.

The two types of basic glass capsules are utilized to produce the following wide
range of assemblies of mercury-wetted contact relays:

' Acrorm Sisnigl:'- Stzil:l ‘Chopper
Stable o

Dual
Wound

Coil

Shielded
Contacts



series

GENERAL

Life Expectancy: More than one billion operations. Max-
imum variation of contacts from original values is only
two milliohms during life of relay.

Frequency of Operation: to 200 operations per second.

Three outstanding characteristics mark the performance of JML,
JMC and JMF series mercury-wetted contact relays: high speed, super
sensitivity, wide applicability to critical control equipment where non-
bridging contact operation is mandatory. Added to these are the time-
proven advantages of mercury-wetted contact relays: billions of trouble-
and maintenance-free operations, no bounce or chatter and total absence
of pitting of contact surfaces.

Applicable to many types of high-speed devices, the operate time of
JML, JMC and JMF relays may be as fast as 1 millisecond. Bi-stable
adjustment for the JML and JMC may require as little as 2.5 milli-
watts, and single-side stable adjustment as little as 5 milliwatts. Contact
rating for the JML, JMC and JMF is for loads up to 2 amperes, 500 volts,
100 volt amperes with contact protection. (See pages 16 & 17)

The non-bridging capsule of the JML, JMC and JMF is located in-
side the coil bobbin. A single, bifilar or concentric double wound coil is
used. Attached to each fixed contact terminal is an Alnico magnet. This
arrangement provides for either single-side stable, bi-stable or chopper
operation, depending on the magnetization of each of the magnets, and
permits factory adjustment of operate or release characteristics within
narrow limits. When energized, the magnetic field of the coil opens or
closes the contacts.

A high melting point compound is used to pot the entire assembly
within a steel container. The steel enclosure provides both magnet shield-
ing and mechanical protection. The JMF modules for printed circuit
board mounting are provided with .040” diameter x .125” pins. The JML
and JMC series are equipped with eight-pin bakelite plugs. The major
difference between the JML and JMC is that the JMC is smaller in
height (at a slight loss in sensitivity), for applications where space is
at a premium.

SPECIFICATIONS

Mounting Position: Upright mounting required, but de-
viation from upright up to 30° causes only minor devia-
tions in operating characteristics.

COILS

Temperature Rise: Approximately 20°C per watt of dis-
sipation.

Shock Resistance: Non-operating up to 30g for 11 milli-
seconds duration. Withstand vibrations up to 10g, 10-500 CONTACTS:
Hz without mechanical damage.

Rating: 500 volts maximum, 2 amperes maximum, 100
volt amperes with contact protection (see page 17).

Dielectric: 1,000 volts rms 60 Hz between mutually in-
sulated terminals.

Protection: A network consisting of a resistor and ca-
pacitor in series is required for the protection of relay

Temperatures: —39°C minimum ambient (freezing point contacts. See Nomogram on page 16 for selecting proper
of mercury). +107°C maximum (softening point of pot- values.
ting compound).

Arrangement: SPDT, Form C break-before-make.

Enclosures: Coil and switch assembly potted in steel case.
Use of steel increases magnetic efficiency and reduces Resistance: Contact path, including wiring to terminals
magnetic coupling between relays. is 25 milliohms average, 50 milliohms maximum.

NON-BRIDGING CAPSULE
FORM C

The non-bridging capsule is used
as a single unit. It contains two sin-
gle fixed platinum contacts, welded

1. Capillary action draws film of mercury over all contact to the two pole pieces projecting
surfaces. from the top downward. A reed, pro-

jecting from the bottom upward, is
welded through the glass capsule
and forms the armature, the upper
end of which serves as the moving
contacts. This reed is interposed be-
tween the fixed contacts with suffi-
cient gaps to enable a Form C break-
before-make contact structure.

Microscopic grooves in the arm-
ature reed provide a path for the
mercury, assuring constant mer-
cury-wetting of the contact area.
Three terminals extending outside
the capsule, two on top and one on
the bottom, are formed by the extensions of the fixed
contact and movable reed contact poles, respectively. This
type capsule is contained in the JML, JMC and JMF
series.

FORM C (BREAK-BEFORE-MAKE)
ACTION OF CONTACTS

2. As armature (reed) contacts transfer, mercury filament
ruptures before new contact is made in a Form C (break-
before-make) action.

3. Contact surfaces meet. Contact bounce and chatter are
eliminated by dampening effect of mercury wetting.

These illustrations were drawn

from stroboscopic photographs.

INDIVIDUAL SPECIFICATIONS FOR
JML, JMC AND JMF SERIES

ermg Patterns
8-Pin bakelite plug 8-Pin bakelite plug .040 diameter P.C. pins

Weight .
F 3

To 25,000 ohms To 9,200 ohms

Coils

Single Wound

Respective Ratings
on Page 9

To 25,000 ohms

Bifilar or Dual Wound

Respective Ratings
on Page 8

Respective Ratings
on Pages 6 & 7

Resistances

Sensitivity

Single Side Stable

Adjusted to hold armature in
last operated position. Must|
operate adjustment is =28
ampere turns

Bi-Stable Adjusted to hold armature in
last operated position. Must
operate adjustment is *+15.3
ampere turns

Adjusted to hold armature in
last operated position. Must
operate adjustment is +15.3
ampere turns




