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Relay Magic is one of a series of pocket books pre-
pared by the Industrial Products Division of Automatic
Electric. The hooklels are designed to provide useful
engineering information in a handy form. Others in-
clude Relay Terms, Basic Circults, Conversion Factors,
and Tables & Formulae.

We recommend that the information in this beook be
used only as a guide to determine the avaitability of a
elreuit and its components. Remember, even the best

_and most time-proven circuit may fail because of the

wrong choice of equipment. For this reason we make
no attempt to define specific electrical parameters or
component values,
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SYMBOLS SYMBOLS
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Fig. 1. Symbals, abbreviatlons and drawing practices.




FINDING; MARKING
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Flg. 3. Zener-stabilized slow.operate relay, Fig. 5. Direction of phase marker.




PULSE DIVIDING SYNCHRONIZING SWITCHES
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Fig. 7. Pulse divider (3-relay).
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PULSE DIVIDING; MULTIPLYING

3 " putse "our"

CAM CUT
5 OFF-5 ON ETC.

PULSE N

Fig, 9. 30-point OCS Relay used as a 5.to.1 divider.
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Fig. 10. Code sender or pulse multiplier. (Characteristics of
“B* control the pulse frequency and 9% make.)
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PULSE SHORTENING, GENERATING, DOUBLING

SIGNAL iIN

{ PULSE OUT

Fig. 11, Pulse shortener.
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Flg. 12, Simple variable-pulse generator.
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}‘fﬁg. 13. Pulse doubler. {Relay “B" is slow to operate and
- slow to release.)




PULSE STRETCHING
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Fig. 14, Gas.tube pulse stretcher
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Fig. 1B. Pulse stretcher (2-refay).
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Fig. 17. Bl-directional decads.




SELECTION SELECTION
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Fig. 18. Relay matrix, 4 x 4 full cross program,




OPERATE, HOLD, RELEASE;
ELECTRICAL NCISE REDUCTION

RLS. KEY
N.L.
Y
Nl ARM-END
SECTION
OPER. KEY WoG.
N.L.

\!-‘—o_“, b

Fig. 19. Usual method of operating, holding and releasing
double-wound relay.

SELF-INT

1

PULSE

\,

VAR,

CLAMPING DIODE

Flg. 20, Rotary stepping switch cireuit with diode for reduc.
tion of electrical noise,

BINARY READQUT

CAM 158 CUT
OFF-ON-OFF-ON ETC.

l

o
CAM IS CuT
OFF ~OFF-ON-ON ETC.

L

o
CAM IS CUT
40FF—-4 ON ETC.
il

G
CAM S CUT
8 OFF-80ON ETC.
b

0

CAM IS CUT
16 OFF - 16 ON

CAM SPRINGS CLOSE
32 ONLY

.{

NOTE

Thls is a schemaiic presentation
. tor simplicity. Cams may be

© -rearranged for proper load
. distribution,

i Flg. 21. AE's 32-point OCS Relay used as a binary readout,
(Shown In position 32).
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DEGIMAL-TO-BINARY
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Fig, 22, Declmal-to-binary conversion. : Fig. 23, Binary-to-decimal conversion,




~

BINARY ADDITION

BINARY ADDITION
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SHIFT REGISTER
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STORAGE STORAGE
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Fig. 27. Four-bit memory device. Typical use of AE's Codel ';‘ ’ BUFFER PARALLEL "READ”

Relay. ’ 7(2 FOUR-BIT WORDS)




SCANNING SCANNING
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NOTE:

It circuit is to switch Low-Level

signals , use gold contacts on
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Fig. 28. Scanning circuit, Switches between wipars to scan a
large numbar of points,




CYCLING

CYCLING
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d o
.3
* %o, ° °e°°°
oﬂ °°
kA %
3 3
ey ¢ {NB} ¢
L] °O
25 00" 25 05°°

-]
CR3 l — | CRa
Slamas A

MM,
P 4
::t:] INT, INT.
O.N.S. O.N.S.
—p Ly
ON.S, _ ON.S.
—

$S1 ss2
£ |
ooo% Sog,
0°° oﬂo
3 i
-3 o
INB} ¢ ey ¢
25 oo” 2§ o
CRI CR2
MM, by MM
] | o 7
f }INT. : } INT.
O.N.S, O.N.S.
| .
O.N.8. ONS,
PULSE [
HOME i |
(L) DL
HOME
LAMP @—%
STAR
(NLY "

'NOTE:

) only one cycle is desired
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Fig. 29. Circult to continuously cycle through a series of
rotary stepping switches,




REMOTE SELECTION
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Fig., 30. Remota selection of 1 polnt out of 100. Nustrates
typleal telephone dialing eircult.
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DIGITAL CLOCK
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Fig. 31. Digital clock with 24-hour decimal readout.




DIGITAL CALENDAR
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CIRCUIT TRAPS. DON'T USE!

Fig. 38. Trap #1. Stopping a selfinterrupted rotary step.
ping switch by releasing a relay,

Flg. 34, Trap #2. Synchronizing seif-Interrupted rotary step-
ping swhchas.

CIRCUIT TRAPS. DON'T USE!

OPERATE

Fig. 35. Trap #3. Switching a relay's coll circuit with a
Form C contract,

-Fig. 36. Trap #4. Operating a relay with a pulse from a
Form D.
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PULSE IN

Automatic Electric, pioneer in the use of relays
and switches for industry, has the experience,
manufacturing facilities, and research staff to
solve your knottiest control problem, We spe-
cialize in the hermetic sealing of relays and
switches, as well as in the design, circuitry
and assembly of indusirial control “packages"
and systems. Our representative and facilities
are at your command.

Salesmen
ATLANTA, GA. LEXINGTON, MASS,
(BSURLFI_NGAPHE, gA'l-lFﬁ *LOS ANGELES, CALIF,
cn_aer:rn-:anr:;c%nlllom ) MINNEAPOLIS, MINN.
DALLAS, TEXAS *NEW YORHK, N.Y.
DAYTON, OHIO *NORTHLAKE, ILE,

{Chicago Suburb)
DETROIT, MICH. ROCHESTER, N. Y.

HAYERFORD, PA.
{Philadelphia Suburb) ST. LOUIS, MO,
KANSAS CITY, MO, SPRINGFIELD, VA.

* District Office

Check the Yellow pages of your telephone directory under
“Relays’, to get In touch with our representative in your
area. Address all Home Office lnquirles to: Director, Control
Equipment Sales,
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a self interrupted rotary stepping switch. . - Distributors in U.S. and Possesslans
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F?g;-'ma. Trap £8. Use of a diode as a spark-suppressor on
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In Canada: Automatlc Electric Sales (Canada) Lid,,
185 Bartley Drlve, Toronto 16, Ontario
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