
POTTER & BRUMFIELD SALES REPRESENTATIVES

ALABAMA 35810, Huntsville
Timothy C. Connolly
Cartwright & Bean
2506 Aspen Avenue
Phone: (205) 852-4911

INDIANA 47570, Princeton
Potter & Brumfield
Phone: (812) 385-5251

IOWA, Cedar Rapids

NEW YORK 12110, Latham
Thos. Carse Sales Co., Inc.
P. O. Box 71
Phone: (518) 785-5844

PENNSYLVANIA 19606, Reading
Beil & Whitaker, Inc.
3623 Jacksonwald Avenue
Phone: (215) 779-2610

TENNESSEE 38104, Memphis
) Rich Royer NEW YORK, New York ) :

ARIZONA 85016, Phoenix Balhorn & Welch, Inc. See New Jersey, Englewood S ?.hCoriwrlght
Howe & Howe Sales, Inc. P.O. Box 1521 J. A. Rudy & Associates Cartwright & Bean
4344 East Indian School Road
P. O. Box 10497
Phone: (602) 955-1850

CALIFORNIA 90035, Los Angeles
Black & Strong, Inc.
1728 S. LaCienega Bivd.
Phone: (213) UPton 0-9191

CALIFORNIA 94022, Los Altos
Elliott Recht Associates
175 South San Antonio Road
Phone: (415) 941-0336

COLORADO 80209, Denver
R. G. Bowen Company, Inc.
721 South Broadway
Phone: (303) 722-4641

CONNECTICUT 06018, Canaan
Dick Powell
Glenn M. Hathaway

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

FLORIDA 33160, North Miami Beach
Harvey E. Antley
(Distributor Sales)
Cartwright & Bean
20100 N. E. 25th Court
Phone: (305) 945-2962

FLORIDA 32803, Orlando
Ed W. Irby (Industrial Sales)
Cartwright & Bean
609 E. Colonial Drive
Phone: (305) 425-8284

GEORGIA 30305, Atlanta
Everett Bean
Cartwright & Bean
3223 Cain's Hill Place, N. W.
Phone: (404) 237-2273

ILLINOIS 60635, Chicago
Balhorn & Welch, Inc.
1925 N. Harlem Ave.
Phone: (312) 889-5011

ILLINOIS 60526, LaGrange
Bierhaus Sales, Inc., P.O. Box 462
633 South LaGrange Road
Phone: (312) 242-3250 (Chicago)

354-3032 (LaGrange)

INDIANA 46802, Fort Wayne
Milton Gamble
R. O. Whitesell & Associates, Inc.
Central Bldg., Room 272
203 West Wayne Street
Phone: (219) 743-4411

INDIANA 46219, Indianapolis
Robert O. Whitesell
R. O. Whitesell & Associates, Inc.
6620 East Washington Street
Phone: (317) FL 9-5374 & 9-5375

Phone: (319) 363-9970

KENTUCKY 40207, Louisville
John Bishop
R. O. Whitesell & Associates, Inc.
3620 Lexington Rd.
Lex-Manor Bldg., Room 223
Phone: (502) 893-7303

LOUISIANA 70003, Metairie
David McCoy
Cartwright & Bean
1812 Bullard Avenue
Phone: (504) 834-8312

MASSACHUSETTS 02174, Arlington
Glenn M. Hathaway

Electronics, Inc.
7-11 Mystic Street
Phone: (617) 646-1380

MICHIGAN 48227, Detroit
Hilltronics, Inc.
13720 Puritan Avenue
Phone: (313) 342-3242

MINNESOTA 55417, Minneapoli$
A. ). Warner Company
5022 29th Avenue South
Phone: PA 9-7371

MISSOURI 63105, Clayton
L. R. Harry & Associates, Inc.
7603 Forsyth, Room 103
Phone: (314) PA 7-6123

MISSOURI 64030, Grandview
L. R. Harry & Associates, Inc.
P. O. Box 588
Phone: (816) 763-3634

NEW JERSEY 08034, Cherry Hill
Jack W. McCoy
300 Marlton Pike
Phone: HA 8-3444

WA 2-7333 (Phiiadelphia)

NEW JERSEY 07631, Englewood
J. A. Rudy & Associates
409 Grand Avenue
Phone: (201) 567-5880

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

NEW MEXICO 87110, Albuquerque
C. T. Carlberg & Associates
P. O. Box 3177, Station D
2611 Quincy St., N. E.
Phone: (505) 265-1579

NEW YORK 14217, Buffalo
The Robert F. Lamb Co., Inc.
3407 Delaware Avenue
Phone: (716) 876-3757

NEW YORK 13214, De Witt
J. F. Harm & Associates
103 Pickwick Road
Phone: G| 6-2540

Phone: OXford 5-7850
(New York City)

NEW YORK 10016, New York
(Export Sales)
AMF International
Division of American Machine

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

NORTH CAROLINA 28205, Charlotte
Jim Elam
Cartwright & Bean
625 Harwyn Drive
Phone: (704) 537-7965

OHIO 45231, Cincinnati
Joe Stegman
R. O. Whitesell & Associates, Inc.
1172 W. Galbraith
Phone: (513) 521-2290 & 2291

OHIO 44115, Cleveland
Scott Electronics, Inc.
1836 Euclid Avenue
Phone: (216) 861-2626

OHIO 43215, Columbus
Scott Electronics, Inc.
79 East State Street, Room 616
Phone: (614) 228-2313

OHIO 45439, Dayton
Robert Thinnes
R. O. Whitesell & Associates, Inc.
4119 South Dixie Avenue
Phone: (513) 298-9546

OKLAHOMA 74150, Tulsa
Components Incorporated
P. O. Box 3395
Phone: (918) LU 3-9149

PENNSYLVANIA 18103, Allentown
Beil & Whitaker, Inc.
1303 North Troxell Street
Phone: HE 4-5220

PENNSYLVANIA 17315, Dover
Ray F. Schiding
Beil & Whitaker, Inc.
Box 384, R.D. #2
Phone: (717) 292-4071

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

(Philadelphia)

PENNSYLVANIA 15222, Pittshburgh
Scott Electronics, Inc.
507 Liberty St. (Empire Bldg.)
Phone: (412) 471-5233

560 South Cooper Street
Phone: (901) 276-4442

TEXAS 75205, Dallas
John B. Guenther
4533 North Central Expressway
Phone: LA 8-6286

UTAH 84111, Salt Lake City
R. G. Bowen Company, Inc.
31 So. 3rd East
Phone: (801) 364-4632

VIRGINIA 22313, Alexandria
D. J. Fagge
Potomac Electronics, Inc.
P. O. Box 36
604 Montgomery Street
Phone: 836-1630

VIRGINIA 22313, Alexandria
Potter & Brumfield
(Federal Agencies)
D. J. Fagge
P. O. Box 36
604 Montgomery Street
Phone: 836-1630

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

WASHINGTON 98115, Seattle
Ray Johnston Company, Inc.
1011 N. E. 69th Street
Phone: (206) LA 4-5170

WISCONSIN 53212, Milwaukee
E. A. Dickinson & Associates, Inc.
3612 North Green Bay Avenue
Phone: (414) 264-1080

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

CANADA, North Vancouver, B.C.
Chas. L. Thompson Ltd.
3115 Lonsdale Avenue
Phone: (604) 987-9388

CANADA, Montreal 9, Quebec
Aeromotive Engineering

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

CANADA, Weston, Ontario
Frank Eakin Limited
9 Milvan Drive
Phone: (416) 741-7485

CANADA, Winnipeg 2, Manitoba
Chas. L. Thompson Ltd.
1440 Erin Street
Phone: (204) SUnset 3-0848
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CHOOSE FROM THIS WIDE SELECTION

POTTER & BRUMFIELD SOLID STATE

CD series
P&B GENERAL PURPOSE RELAYS

¥ ARE FEATURED ON PAGE 7

1. KNOB ADJUSTABLE

ACCURATE & DEPENDABLE

A remarkably dependable, accurate and flexible
series of time delay controls is represented by
the Potter & Brumfield CD Series solid state
time delay relays. The basic timing circuit con-
sists of a resistor in series with a capacitor.
When the input voltage is applied to the resistor-
capacitor circuit, the voltage across the capaci-

plug-in or screw terminations, is featured on the
opposite page.

oBASIC SERIES

1. Knob-Adjustable
The “knob-adjustable” relays have a knob on
top that provides convenient setting of the de-
lay time. Two types, one with the relay in the

CDB-38 AC INPUT CDB-45 AC INPUT
CDD-38 DC INPUT CDD-45 DC INPUT

Includes Internal Relay with DPDT Contacts Use with External P&B
(Supplied as either delay on operate or release). PR Relay

CDB-21 AC INPUT
CDD-21 DC INPUT
Use with External
P&B KRP Relaytor slowly increases. When the firing level is

reached a solid state trigger circuit acts to turn
on a solid state output switch that energizes a
switching relay or external electrical load. The
solid state design eliminates cams, clutches and
motors. Using no moving parts, the timing cir-
cuit can have no mechanical wear, an advantage
that is especially desirable when accurate re-
cycling is required.

For a wide range of industrial applications
where less-critical performance suffices and
where economy is a primary factor, the CH se-
ries is recommended. See pages 10 and 11.

WIDE SELECTION

A wide selection of operational configurations, all
with accurate time delay values, fast reset time
and excellent repeatability, are available. This
selection, shown in a variety of enclosures with

same enclosure as the solid state unit, the other
with an auxiliary relay, are furnished. A cali-
brated time dial around the knob provides +59%
of full scale setting of the delay period at 25°C.

2. Resistor-Adjustable
The “resistor-adjustable” relays have provisions
for connecting an external resistor that is used
to change the time delay period. As supplied,
this series has a factory-set delay time. Con-
necting an external resistor to the unit decreases
the delay time. Short-circuiting (instead of add-
ing a resistor) obtains a minimum time delay.
Use of a variable resistor, which may be located
remotely, to provide adjustment of the delay
time is possible.

3. Fixed Time Delay
The “fixed time delay” relays have a time delay
period that is set at the factory and cannot be
modified.

OUTSTANDING FEATURES OF CD SERIES

+5% Accurate Time Delays

60ms Fast Reset Time

+1% Excellent Repeatability

Rugged Solid State Design

Flexible Circuitry

Wide Choice of Enclosures

No Inherent False Operations

2. RESISTOR-ADJUSTABLE

CDF-21 AC INPUT
CDH-21 DC INPUT
Use with External
P&B KRP Relay

Can be supplied
with Internal
DPDT Relay

CDF-31 AC INPUT
CDH-31 DC INPUT
Use with External
P&B KHP Relay

3. FIXED TIME DELAY

CDA-21 AC INPUT
CDC-21 DC INPUT
Use with External
P&B KRP Relay

CDC-21 DC INPUT
(Can be supplied
with Internal
DPDT Relay

CDA-31 AC INPUT
CDC-31 DC INPUT
Use with External
P&B KHP Relay

CDF-38 AC INPUT
CDH-38 DC INPUT
Includes Internal
Relay with DPDT
Contacts

CDA-38 AC INPUT
CDC-38 DC INPUT
Includes Internal
Relay with DPDT
Contacts

NOT AVAILABLE IN
RESISTOR-ADJUSTABLE
STYLE

NOTE: Resistor-Adjustable and Fixed Time Delay Relays are identical in size and appearance.

CDA-45 AC INPUT
CDC-45 DC INPUT
Use with External
P&B PR Relay



SPECIFICATIONS

The specifications listed here apply to standard CD re-
lays. For deviations from standard specifications see
“Special CD Variations” and “Engineering Data” on
page 5.

TIME DELAY ON OPERATE

For those CD time delay relays that provide a time delay
on operate, the delay period will begin when the input
voltage is applied. The relay will then “time out” to the
end of the delay period at which point the output con-
tacts will operate. See ‘“Engineering Data” on opposite
page for detailed description of relays having the time
delay on operate and on release.

REPEATABILITY

Under constant operating conditions, the delay time of
the second and following operations will be within *+19%,
of each other. Constant operating conditions include tem-
perature, voltage and time between operations.

CALIBRATED DIAL
The dial of CD series relays is calibrated in seconds and
is accurate to 5%, of full scale @ 25°C.

ACCURACY OVER TEMPERATURE AND VOLTAGE RANGE
Variations of the delay time shall not exceed 5%, from
the stated or actual time to which the unit has been
set for all variations, within the limits of rated input
and ambient temperature.

RESET TIME

Reset time is less than 60 milliseconds. Reset time is the
length of time the control voltage must be interrupted
to produce a subsequent delay within 809, of the initial
actual delay under constant conditions of input voltage
and ambient temperature.

RECYCLE TIME

Recycle time is less than 60 milliseconds for the CD-38
units (internal shorting contact); 2.0 seconds for CD-21,
CD-31 and CD-45 units (no internal shorting contacts).
Recycle time is the length of time the control voltage
must be interrupted after a timing interval has been com-
pleted, to produce a subsequent delay within 5%, of
the initial actual delay under constant conditions of in-
put voltage and ambient temperature.

TRANSIENT PROTECTION

All relays operated on DC input voltages are internally
protected from damage by reversal of input polarity.

All CD-38—115V AC relays incorporate a protecting
device which assures transient protection when the relay
is used across the secondary of a transformer with a rat-
ing of 7.5K VA or less.

All CD-21 and CD-45—115V AC relays incorporate
a protecting device which provides transient protection
when the relay is used across the secondary of a trans-
former with a rating of 2.5K VA or less.

Further transient protection can be incorporated upon
special request.

TEMPERATURE RANGE

Operating: —40° to +55° C.
Storage: —55° to +85° C.

SHOCK

Mechanical: 30g.

VIBRATION

Mechanical: 0.06” total excursion, 10 to 55 cps.

TIME DELAY VALUES

Knob-Adjustable:

0.1 to 10 seconds or
0.6 to 60 seconds or

1.8 to 180 seconds

Fixed Time Delay:

1, 5, 10, 30, 60,
120, or 180 seconds.

Resistor-Adjustable:

Factory-set Resistance * Short Circuit
Time Delay to Reduce Time Delay
(seconds) Delay by /2 (seconds)

1 33K ohms 0.1
5 150K ohms 0.1

10 270K ohms 0.1
30 180K ohms 1.8
60 390K ohms 1.8

120 820K ohms 1.8
180 1.2 megohms 1.8

The resistor ratings for AC or DC resistor-adjustable time delay
relays are approximate.

*Resistor values shown correspond to a 1.0 multiplying factor. Use
the graph below to determine other resistor values for periods be-
tween the limits stated.

PERCENT
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RESISTOR MULTIPLYING FACTOR

INPUT VOLTAGES AND LIMITS

Nominal Minimum Maximum

24V AC 20V AC 28V AC
115V AC 105V AC 130V AC
24V DC 20V DC 32V DC
48V DC 41V DC 55V DC

110V DC 95V DC 125V DC
NOTE: DC power must be filtered.

POWER REQUIREMENTS

The input current required during timing is less than
10 milliamperes for both AC and DC types for all nomi-
nal voltages. The power required after timing depends
on the internal or external switching relay employed
but is generally less than 3 watts for DC types and less
than 10 volt-amperes for AC types.

ENCLOSURES & WEIGHTS

Standard enclosures for CD time relays are molded
plastic and are designed to match accompanying P&B
relays in size and appearance. See page 7.

Enclosures for
Time Delay Relays Approx. Weight

Series 21 4.25 ounces
Series 31 2.00 ounces
Series 38 8.25 ounces
Series 45 6.00 ounces

OUTPUT CONTACTS & LOAD SWITCHING

P&B solid state time delay relays provide either
(Form A) solid state contacts or an internal
multi-pole switching relay. Contact arrangements
and ratings for relays having an internal switch-
ing relay are listed in the CD Relay Selection
Table beginning on page 9. An external P&B
relay is recommended for use with relays having
the Form A solid state output contacts in ac-
cordance with the Recommended P&B General
Purpose Relay Table on page 7. Wiring diagrams
for the connection required between the solid
state time delay relays and auxiliary relays are
featured on page 8.

AC TIME DELAY RELAYS

For some AC delay relays that do not have a
relay in the same enclosure and with which an
auxiliary relay with AC coil is used, it is neces-
sary to connect a set of normally open contacts
on the auxiliary relay as indicated by the wiring
diagrams on page 8.

slowly increases. Employed to sense the capac-
itor voltage, a solid state trigger circuit acts to
turn on a solid state output switch energizing
the accompanying relay.

TIME DELAY ON RELEASE

Potter & Brumfield can furnish solid state relays
providing a time delay on release. With this type

of operation the switching relay acts instanta-
neously when the control voltage is first applied.
The output remains energized as long as the
control voltage is connected.

When the control voltage is disconnected the
output remains energized for a specified time de-
lay period. At the end of this period the output
is de-energized. To provide power during the
timing period it is necessary to use an additional
power supply that will be energized continuously
and will not be switched off with the control
voltage. The reset and recycle times also apply
to the delay on release, except that they occur
during the control ‘on” time rather than “off”
time.

DELAY ON OPERATE CIRCUIT D)

When input voltage is applied to the basic tim- cwf"%i__.
ing circuit (consisting of a resistor in series with POWER © ;
a capacitor), the voltage across the capacitor

INPUT

SOLID STATE
TIMING TRIGGER SWITCHING

RESISTOR CIRCUIT CIRCUIT

TIMING —

CAPACITOR —

RELAY

TIME DELAY ON OPERATE

VOLTAGE

CONTINUOUS POWER INPUT

TIME DELAY ON RELEASE

P&B application engineers will gladly deter-
mine proper operational characteristics, type of
switching relay and enclosure for your specific
needs if full application details are furnished to
us or your P&B representative.

SPECIAL CD VARIATIONS

The inherent flexibility of the P&B solid state
circuit design makes possible certain optional
features and special variations. For example,
metal enclosures, dust covers, hermetically sealed
cases (for military and aerospace applications),
and solder type terminals are available on spe-
cial order.

In some instances, external relays other than
those recommended can be used with solid state
time delay relays. Loads other than relays, such
as lamps and solenoids, may be connected to
solid state time delay relays. Another optional
feature is a screwdriver-adjustable (locking-bush-
ing) control instead of a knob.

Delay times up to 300 seconds (5 minutes), as
well as models adjustable to either a wider or
narrower range than those listed are available
on special order.

Please furnish complete application details
listed on page 6 for the special variations listed
here.

TYPICAL CD SEALED RELAYS

. <
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CDC-25-30025
Time delay on operate: 60 seconds (other values

available).
Contact rating: 3 amperes, 28V DC resistive.



P&8B GENERAL PURPOSE/TIME DELAY

( ELAY COMBINATIONS
EXPL OF CD CODES

Potter & Brumfield solid state time delay relays carry relay. Here is an example of the designation CDB-38-
the basic designation of “CD.” The letter following the 70003:
CD denotes series, meaning the general operational con- l

- GO B =238 - 70003 iCDA......... fixed value time delay, AC input The versatile, multi-contact arrangement of KRP relays together with the clear
CDB.yosmunes knob-adjustable time delay, AC input plastic dust covers in which they are housed make them a worthy companion to
CDC....ivvv- fixed value time delay, DC input all CD relays with the series 21 enclosure. KRP relays have silver-cadmium oxide
CDD......... knob-adjustable time delay, DC input contacts rated at 10 amps at 115V AC resistive. KRP5 relays are SPDT; KRP11
CDF......... resistor-adjustable time delay, AC input Solid state { ! are I?PDT; KRP14 are 3PDT. Standard 8-pin octal-type plug for KRP5 and KRP11,
CDH......... resistor-adjustable time delay, DC input product. i?;llgs;;e Byt chamacteristios: in : 11-pin for KRP14.

this instance, 115V AC in-
put, 0.1 to 10 seconds delay
on operate, DPDT contacts,
as assigned by the factory.

The next two digits identify the style of enclosure and
the last five digits are assigned by the factory and code
the operating characteristics of the specific time delay

Knob-adjustable
time delay, AC input.

PR RELAYS
Long life and fast action make the heavy duty PR relay a practical
choice as the general purpose relay used with the CD-45 series re-
lays. Its DPDT silver-cadmium oxide contacts are rated 25 amps at
115V AC, non-inductive, or 1 HP at 115/230V AC single-phase. Under-
writers’ Laboratories and Canadian Standards Association listed. The

INF¢ MATION REQUIRED

HEN ORDERING

Each application of time delay relays necessitates indi- 8. Contact load current riters’ : ‘ '

vidual consideration to ascertain that the relay selected similarity of the PR with the 45 series relays in appearance, together
provides the desired performance. Guesswork will be with their heavy duty screw terminals, results in a neat, symmetrical
eliminated and the proper selection of the relay will be 10. Shock installation.
expedited by providing the following information:

9. Ambient temperature range (Deg. F or C)

11. Vibration

1. Period of time delay (seconds) 12. Size limitationsDelay on operate or release 13. Open, dust cover or sealed ( «—
Delay accuracy required . 14. Terminal type - iy KHP RELAYS

Time between repeat operations 15. Description of application: Small, rugged, with a plastic dust cover, KHP relays are designed to meet the
exacting requirements of the CD-31 series solid state units. Four poles are avail-
able for switching on DC relays and three poles may be used on AC relays.
Their gold-flashed silver contacts are rated 3 amps at 30V DC or 115V AC re-
sistive. Like their CD-31 series counterpart, they are designed for solder terminal
sockets or printed circuit sockets. The KHP/CD-31 series combination is espe-
cially desirable when installation space is at a premium.

Operating voltage (value and AC or DC)

Contact arrangement required

N
 

o
 

o
 

s
 

0b

Contact load voltage (value, ACorDC)

SUGGESTED APPLICATIONS
FOR CD RELAYS

To choose a matching P&B general purpose relay pro-
ceed as follows: (1). Select the specific CD time delay
required from the tabulation in the back of this catalog
(example: CDA-21 with a 115V AC input voltage).

column in the following table. (3). Read across in the
115V AC “input voltage” row. (4). Select the KRP5AG-
115V AC, KRP11AG-115V AC or KRP14AG-115V AC
relay.

Heat sealing (2). Use this designation (CDA-21-) to enter the center

Induction heating
Elevator controls

Die casting
Alarm circuits
Vacuum processing
X-ray machines
Injection molding

Machine tool sequencing
Motor starting circuits

Vending machines
Molding machine controls

Container-filling control
Welding timing control
Safety device control

Data processing operations

USE THESE SOLID STATE TIME DELAY RELAYS

CDA-31, CDC-31,
CDF-31, CDH-31

Input Voltage for Time Delay
or Coil Voltage for Ext. Relay

CDA-21, CDB-21,
CDC-21, CDD-21,
CDF-21, CDH-21

CDA-45, CDB-45,
CDC-45, CDD-45

WITH THE FOLLOWING P&B GENERAL PURPOSE RELAYS

115 volts AC KHP17A11-115V AC KRP5AG-115V AC PR11AY-115V AC
Warm-up or turn-on delay Electron tube warm-up KRP11AG-115V AC

Photographic process control Conveyor control KRP14AG-115V AC
24 volts DC KHP17D11-24V DC KRP5DG-24V DC PR11DY-24V DC

Lo e L e AKRP14DG-24V DC

48 volts DC KHP17D11-48V DC KRP5DG-48V DC PR11DY-48V DC
STANDARD VERSIONS OF THE RELAYS SHOWN ( ( KRP11DG-48V DC

IN THIS CATALOG ARE STOCKED BY ' KRP14DG-48V DO
LEADING ELECTRONIC PARTS DISTRIBUTORS 110 volts DC KHP17D11-110V DC KRP5DG-110V DC PR11DY-110V DC

KRP11DG-110V DG
(See CD Relay Selection Table, page 9) KRP14DG-110V DC




