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MANUAL INPUT DEVICES 

Manual input to a computer or 
other data processing system is usu-
ally indirect, simply because the 
human and the machine operate at 
vastly different rates. Where large 
quantities of data are involved, it is 
more efficient and economical for 
the operator to translate the input 
information, off-line, onto punch 
cards, paper tape, or magnetic tape, 
which the system can then absorb 
at its own rate. 

However, some means of direct 
manual input is still a necessity in 
most applications. It may take the 
dynamic form of real-time query or 
entry of transient information, or a 
more static form of setting up con-
stants and operational parameters. 
The dynamic form of input is gen-
erally via a keyboard unit such as a 
typewriter, which may or may not 
also produce hard copy for operator 
use. (Another approach to dynamic 
input-output, the light-pen/CRT 
technique, is presently in the devel-
opment stages. For a description of 
one technique, see the article on the 
Rand Tablet in the April 1965 is-
sue of COMPUTER DESIGN.) 
Static input is more often generated 
by means of manually-preset thumb-
wheel switches. 

This Product Reference File ar-
ticle surveys currently-available 
keyboards and thumbwheel switch-
es and outlines the different operat-
ing approaches taken by the man-
ufacturers. 

Input Typewriters 

An input typewriter is a keyboard 
unit which produces hard copy in 
ordinary typewriter fashion and at 
the same time generates electrical 
output signals that can be fed di-
rectly into an EDP system. Some 
form of buffering is usually required 
because of.timing and noise prob-
lems. Any input typewriter is es-
sentially a typewriter, with all the 
high current drain and gross elec-
tromechanical movements required 
to print out copy character-by-
character. The coded electrical out-
puts are something of an after-
thought and tend to be contami-
nated with signal noise. It's a trade-
off situation — if the user must 
have page copy, he must accept the 
problems. 

Individual manufacturers occa-
sionally adapt existing typewriters 
as input units for a special applica-
tion. Such adaptation usually takes 
the form of accepting the signals 
generated by the typewriter as a by-
product of its own operation (e.g., 
the 7-bit code from IBM solenoids), 
and re-coding these signals into the 
required pattern at the required 
levels. 

Manufacturers' input typewriters 
described below involve internal 
modifications to the typewriter it-
self, resulting in a product-line 
device. One company, Friden, Inc., 
mentioned below, does not really 
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PRODUCT REFERENCE FILE 

Background concepts, selection criteria, 
and application information on a 
class of products used by digital 
deslqn engineers. 

TABLE 1 • Input Typewriters 

Mfgr, 

Connecticut 
Technical Corp. 

Invac Corp, 

Soroban 
Engineering 

Model Chassis Technique Code la te 

- - - - Underwood Electromech. Direct 9.3 cps 

TTR 100 RemRand 
TTR 200 Seiectric 

Computer-
Ifer 

IBM 

Photoelectric 8 bits 10 cps 
Photoelectric 8 bits 15.5 cps 

Electromech. 8 bits 10 cps 

'::'!v:-

Fig. 1 Connecticut Technical Corp's input typewriter in-
corporates a paper tape punch and reader and input-out-
put communications interface. The keyboard is shiftless 
except for certain "Fieldata" codes. 

have an input typewriter, but their 
Flexowriter finds widespread use as 
one. A summary of the major char-
acteristics of manufacturers' models 
appears in Table 1. 

Manufacturers' Units 

Connecticut Technical Corp.? Hart-
ford, Conn. —- This company's in-
put-output typewriter, shown in 
Fig. 1, was described in the Decem-
ber 1963 issue of COMPUTER 
DESIGN. Originally designed for 
use with military Fieldata comput-
ers, this unit offers either coded or 
uncoded output signals. Each type-
writer key operates a bifurcated 
precious metal switch for direct 
output. For coded outputs, the 
switch signals are applied to an in-
ternal diode matrix. Maximum in-
put rate is 9.3 cps. 
Connecticut Technical has also de-
veloped a special input typewriter 
for graphic arts applications. This 
unit has 19 extra function switches, 
wired in, in addition to extras on 
the keyboard. This particular ma-
chine is a transmit uncoded partial 
receive unit and contains at least 
two unusual functions in addition to 
the normal standards, namely (1) 
the operation of the carriage return 
key furnishes electrical output re-
sulting in the emptying of the com-
puter buffer store into a punched 
tape with the computer in turn 
operating the carriage return mech-

anism, and (2) a back space charac-
ter strike-out system, wherein opera-
tion of the back space results in an 
electrical signal clearing the last 
character from memory while the 

typewriter action, controlled from 
the computer, back spaces one space 
and automatically strikes a square 
around the deleted character from 
a non-escaping key. 
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Fig. 2 Friden's new Model 2201 Flexowriter. 

SELECTOR LATCH 

LATCH INTERPOSER 
SELECTOR BAIL 

INVAC 
PHOTO 
SWITCH 

PAWL 
FILTER 

CYCLE CLUTCH 
RELEASE LUG 

INVAC SOLENOID 
ACTUATOR 

NTERPOSER 

KEYLEVER 

CYCLE BAIL 

Fig. 3 Invac Corp's Series 200 input typewriter, which uses an IBM Selec-
tive chassis, combines mechanical and photo-electric techniques. Pressing 
a data key actuates a selector interposer, which engages the selector 
bails that operate the latch interposes. A bank of six photoswitches 
senses the movement of the latch interposes to generate electrical signals, 
which are amplified t© produce the output code. Rotation of the print 
cycle shaft in the unit generates the strobe signal after the photoswitch 
data has become available. 

CODE CONTACTS LEAF SPRING 

PUSHER 

PUSHER TAB 

7 BA!L 

CODE SELECTOR YOKE^ 

Fig. 4 Soroban Engineering's Computeriter uses a mechan-
ical encoder. The yoke of the code selector fits over a pin. 
projecting from the side of its associated typewriter cam on 
the keyboard. Pressing the key pulls the code selector, 
whose notched teeth engage to edges of selected bails, to 
cause a rocking motion in those bails. A tab projecting from 
the bail drives a contact pusher t© generate one bit of the' 
parallel output code. When the cam releases, springs return 
the bails ' and code selectors to normal position. 

Friden, Inc., San Leandro, Cal. — 
Still going strong as a workhorse 
input unit, even though it does not 
provide direct input, Friden3s Flex-
owriter is essentially a heavy-duty 
electric typewriter which has been 
successfully adapted for operation 
as a remote-controlled (e.g., com-
puter output) device, a paper tape 
punch control, a card punch con-
trol, and an automatic typewriter 
capable of combining tape and card 
data with data entered manually 
by the operator. It is this flexibility 
which accounts for the continued 
popularity of the Flexowriter, de-
spite certain manifest disadvan-
tages as a manual input device, and 
increasing competition. When used 
as an input device, the Flexowriter 
simply produces a perforated tape, 
which must then be read into the 
system by a separate reader. The 
new Model 2201 Flexowriter (Fig. 
2) is a re-styled, somewhat faster 
and quieter machine. 

Invac Corp., Waltham, Mass. — 
By adding mechanical encoders and 
photoelectric switches, Jnvac has 
adapted both IBM Selectric and 
Remington Rand Model 300 elec-
tric typewriters as input devices. 
Operation of both types of units 
can be illustrated by Invac5s Series 
200 Typewriter Transmitter/Re-
ceiver, which uses the Selectric 
"golf-ball" chassis. The Selectric 
has a spherical, character-embossed 
print head which moves along the 
printing line and is rotated in two 
planes to select the character to be 
printed. In the IBM unit, the seven 
solenoids (six control, one check) 
which drive the print head are 
brought out as signals. In the Invac 
Series 200, a bank of six photocells 
(see Fig. 3) sense the mechanical 
position of the keyboard interposers 
to produce output signals. Function 
codes are derived by encoding out-
puts in a diode matrix. 

Soroban Engineering, Inc., Mel-
bourne, Fla. — This company's 
"Computeriter" is an IBM electric 
typewriter chassis with a mechanical 
encoder (see Fig. 4 ) . Each data key 
generates an output code of up to 
eight bits from leaf-spring contacts, 
and a common contact is available 
for use as a strobe. Machine func-
tion outputs are provided by relay 
contact closures. Maximum operat-
ing rate is 10 cps. 
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Fig. 5 Connecticut Technical Corp.'s Model 
KB-100 alphanumeric keyboard. 

BINARY 
CODED 

SHUTTERS 
PHOTO 
CELLS 

LIGHT 
SOURCE 

AMPLIFIERS 

KEYBOARD 
WITH POWER ASSIST 

BINARY 
OUTPUTS LIGHT 

SOURCES 
BINARY-CODED 

SHUTTER PHOTOCELLS 

Fig. 6 In the Invac PK-
144 and PK-164 key-
boards, pressing a key 
lowers a coded shutter 
between a bank of light 
sources and associated 
photocells, causing a re-
sistive change in the 
selected photocells. Am-
plifiers c o n v e r t the 
photocell signals into 
the output code. Opera-
tion of the coded shutter 
also energizes two so-
lenoids which operate a 
common bail to lock the 
key lever and shutter 
while a strobe signal is 
generated. 

Fig. 7 Navigation Computer Corp's Series 1050 keyboards 
are available in both numeric and alphanumeric versions. 
Operation is almost entirely electronic* 

Input Keyboards 

Recent years have seen an increasing 
number of keyboard-only units for 
•applications which do not require 
printed copy along with the input 
'signals. These units, freed of the 
necessity of driving relatively mas-
sive mechanical printing elements, 
are simpler, smaller, and generate 
less electrical noise than input type-
writers. 

Many manufacturers of pushbut-
ton switches occasionally build up 
such switches into special-purpose 
keyboard control panels. However, 
this article treats only complete key-
board units designed for rapid man-
ual data input operation in the 
manner of a typewriter. 

Most manufacturers of input 
keyboards have taken some pains 
to provide a key touch comparable 
to that of units with which the op-
erator is already familiar (the IBM 
electric typewriter is commonly 
chosen as a model). Table 2 lists 
the major characteristics of manu-
facturers' models. Such units, de-
scribed below, range from almost 
purely mechanical to almost purely 
electronic devices. 

Manufacturers' Units 

Burroughs Corp., Pasadena, Cal. 
— Burroughs uses a small decimal 
keyboard, the Model 410, with its 
205 computing system, and now of-
fers it as a separate item with 
either 13 or 16 keys. Each key op-
erates a single-pole double-throw 
switch whose closures are brought 
out directly. 

Connecticut Technical Corp., Hart-
ford, Conn. •— The high-speed 
alphanumeric keyboard being pro-
duced by Connecticut Technical has 
been available in service test quan-
tities for six months. Two versions 
have been initially produced to satis-
fy the requirements of the graphic 
arts industry. Each is capable of 
being furnished with up to 70 keys. 
A small standard 44-46 key alpha-
numeric unit is manufactured by the 
shortening of the transverse in em-
bers. One version, shown in Fig* 5, 
furnishes electrical output for a jus-
tifying computer, the other is used 
in the preparation of tape for justi-
fying computers. The keyboard is a 
motor-driven mechanical device with 
switch closure output. Present units 

can provide eight channel code plus 
strobe while simultaneously furnish-
ing two form A non-coded closures 
to identify the key depressed. •; e>. 

keyboard without the punch has an 
average rate capability in excess of 
20 characters per second. Its instan-
taneous two cnaracter rate capaDinty 
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is 50 character per secona. When 
integrated with a 20 character per 
second punch, the input rate is timed 
to 19 char./sec. average to preclude 
the need for electronic feed back 
interlocking. The touch is adjustable 
at the keyboard from 2 J/2 to 6 oz. 
It is fully interlocked mechanically 
and has a single character storage 
capability. The code output switches 
are gated by a bounce free strobe, 
and can transfer 48 volts at 1 amp 
resistive. The data pulse is factory 
adjustable up to 25 ms. The strobe 
is adjustable up to 20 ms and is 
positionable with respect to data 
pulse. The keyboard's mechanical 
interlock can be "locked up" re-
motely by solenoid actuation. Power 
switches and lights and "state" in-
dicator lights for upper and lower 
case, etc., are available. 

Invac Corp., Waltham, Mass. — In-
vac's PK-144 and PK-164 key-
boards combine photoelectric en-
coding with solenoids for power as-
sist and strobing purposes. As il-
lustrated in Fig. 6, each key drops 
a coded shutter between a bank of 
light sources and a facing bank 
of photocells to produce the code. 
The shutter is locked in place until 
after the strobe signal. The Model 
PK-144 has 45 alphanumeric keys; 
the Model PK-164 has 63 alphanu-
meric keys. Both include a space 
bar, and the PK-144 can be fitted 
with additional function keys. 

Navigation Computer Corp., Nor-
ristown, Pa. -— Navcor's 1050 Series 
keyboards (Fig- 7) are com-
pletely modular units which can 
provide a variety of code and con-
trol outputs, according to the re-
quirements of the user. Each key 
incorporates a magnetically-actuat-
ed sealed switch which is available 
with either direct contact closure or 
pulse output. The keys are 
mounted directly on an etched-cir-
cuit base panel beneath the key-
board panel. An optional diode 
matrix board plugs in beneath the 
base panel to produce coded out-
puts of up to 15 bits for each key. 
Still another etched-circuit board 
can be plugged in (forming a third 
layer to the sandwich) to provide 
timing, blanking, electronic inter-
lock, and similar functions. Flip-
flop Smiles «-i<H.i;jc t- -1 i 11 .mother 
option. A further option provides 

CODE BARS 

ACTUATOR 
BALL INTERLOCK 

^ 
RESET BAIL 

SHAFT 

Q 

SPRING HANGER 
SHAFT 

INTERLOCK BAR 

CODE BAR BAIL 

FACADE PLATE CODE CONTACTS 

SOLENOID SWITCH 

COMMON CONTACT 
INTERLOCK BAR 

Fig. 8 In the Soroban Series FK keyboards* pressing a key 
locks all code bars except those directly involved in producing 
the desired output code, and also actuates a solenoid, which 
works through a bail to allow the selected code bars to close 
the code contacts. After the code contacts close, a common 
strobe contact is operated. A caged row of ball bearings pre-
vents simultaneous operation of more than one key. 

SK85S3S858K5 

11111111 

Fig. 9 Teletype Corp.'s Model 33 
Numeric Keyboard Automatic 
Send-Receive Set is one of their 
many data communication units 
that can be used for machine in-
put. 

Fig, 10 Ultronic Systems Corp's 
encoding keyboard with visual 
display. 

automatic protection against both 
double strike and slur errors. 

Soroban Engineerings Inc., Mel-
bourne, Fla. — Soroban's Series 
FK keyboards (Fig. 8) are essen-
tially mechanical devices using 

spring-loaded code bars. Pressing a 
key triggers a solenoid which oper-
ates a bail to allow selected code 
bars to close contacts. Mechanical 
double-strike protection is included. 
Keyboards are available with up to 
64 keys, including space. 
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Mfgr. 
Burroughs 
Corp. 
Conn. Tech. 
Corp. 
Invac 
Corp. 
Navcor 

Soroban 
Engineer-
• 
i n o my 
Teletype Corp. 
Ultronic 
Systems 
Corp. 

TABLE 2 • ii 
Model 

410 . 

KB-100 
, V . 

PK-144 
PK-164 
1050 
1050N 

FK 

500 
600 

Technique 
Electromech. 

Electromech. 

Photoelectric 
Photoelectric 
Electronic 
Electronic 
Electromech. 

. / 

Electromech. 

Electromech. 
Electromech. 

ipuf Keyboards 
Keys 
13, 16 

70 

46 
64 
50 
16 

up to 64 

52 

Unlimited 
Unlimited L 

Code 
Direct 

8 bits 

8 bits 
8 bits 
8 bits 
8 bits 
8 bits 

Direct 

5 bits 
Inlimited 

Comments 
_ _ _ 

High-Speed unit 

Other codes 
Available 
Pulse, buffered, 
t iming outputs 
Up to 16 bits 
available on order 

Special purpose 
keys 
Visual display 
Visual display 

sets contain the 4-row keyboards that 
operate on standard ASCII code. All 
units are available with many differ-
ent special purpose keys, Teletype's 
Model 35 sets are for heavy traffic 
loads. Model 33 Numeric Keyboard 
Automatic Send-Receive Set 
shown in Fig. 9. 

is 

Teletype Corp., Skokie, 111. — 
Standard teletypewriter models by 
Teletype Corp. are often used for 
machine input although they are 
primarily data communication sets. 
However, Teletype also offers self-
contained 4-row alphanumeric key-
boards that provide direct parallel-

wire entry of variable data into 
computers. 

The standard Teletype sets are 
available with 3-row keyboards, 4-
row keyboards, and numeric key-
boards. Their Model 32 line con-
tains 3-row keyboards that operate 
on 5-level Baudot code. Model 33 

Ultronic Systems Corp., Pennsau-
ken, N.J. — This company's en-
coding keyboards (see Fig. 10) will 
allow the input of combinations of 
any code through the use of either 
mechanical coding bars operating a 
miniature switch or a diode encod-
ing matrix driven from reed switch-
es actuated by permanent magnets. 
Ease of operation, rugged con-
struction, high reliability, and flex-
ability of design are said to be the 
major features of these units. The 
keyboards are made with some visual 
indication of input format. It is 
accomplished by either the key re-
maining in its depressed position 
until cleared or by means of visual 
display. Prices average $4 to $8 per 
key, depending on coding require-
ments, visual display, keyboard lay-
out, etc. 

IS YOUR 
SYSTEM SPECIAL? 
If so, use an input device designed to mate with it. 
The typewriters furnish hard copy from a fully 
interlocked keyboard. You can have coded or uncoded 
input, together with 20 or more extra function keys 
and make selection from up to 50 special options that 
our customers use to reduce the cost of system 
electronics. 
The keyboards have single 
character memory • switch 
closure output with adjustable 
timing • easily changed 
mechanical coding • power 
assist • light touch • AND 
20 character per second 
non-ambiguous data rate. Model KB-IOO 

Input-output computer typewriter 
Write f Or i nf 0 rmati0 n 0 n (Graphic Arts Computer Special) 
input-output typewriters • 
data loggers • keyboards 
• keyboard perforators, 
and low cost tape printers. 

CONNECTICUT M 
TECHNICAL / ^ W * 
corporation! f ^1 

Model KBP-100 
Keyboard perforator 

3000 M A I N S T R E E T 
H A R T F O R D , CONNECTICU T 0 6 1 2 0 

CIRCU NO. 21 ON INQUIRY CARD 

THUMBWHEEL 
uWIICHE 

MSX 

• COMPACT • MODULAR 
D POSITIVE OPERATION D WIDE RANGE OUTPUT 
• SIMPLE, CLEAN D EDGE LIGHTING 

INSTALLATION AVAILABLE 
D ECONOMICAL Send for further information 

TECH LABORATORIES, INC. 
Palisades Park, New Jersey 

Phone: 201 — 944-2221 • TWX: 201 — 947-4730 

CIRCLE NO. 22 ON INQUIRY CARD 
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Fig. 11 Engineered Electronic Corpus Series 300 unit illustrates the major parts of typical thumbwheel switches 

Thumbwheel Switches 

Thumbwheel switches can be cate-
gorized between rapid-fire key-
boards and step-by-step pushbut-
tons ,̂ as far as versatility is con-
cerned. They cannot be operated 
very rapidly, but each is capable of 
producing a variety of signals, and 
a full bank of these switches can 
represent virtually any condition re-
quired by the system. They are 
typically used in setting up data 
which must remain available to the 
svstem, but which must be 
changed by the operator from time 
to time — for example, constants 
for a computation or control pro-
cess. A glossary of thumbwheel 
switch terms is given in Table 3. 

A typical thumbwheel switch 
(Fig. 11) includes a rotor which 
is manually turned to a desired index 
position, and a detent mechanism 
which locks in the rotor and pre-
vents hang-up between positions. 
Each index position is visually dis-
played on the front of the rotor 
(typically as a number), and also 
makes contact with brushes on the 
body of the switch. The brushes 

Fig. 12 Open type construction is used 
in Chicago Dynamic Industries* line of 
thumbwheel switches. This type of con-
struction allows the user to choose from 
a wide variety of options — multiple 
decks, double-width wheels, and ex-
tended boards for component mounting. 

are usually soldered to conductors 
on an etched-circuit card and so 
brought out to the output cable or 
connector. Stops are used to skip 
unused portions on the rotor. 
Spacers are used both to fill out a 
bank of switches to a desired length 

and to divide, functionally, sepa-
rate groups of switches (integrals vs. 
fractions, or days vs. months). 

The etched-circuit card which 
provides the outputs may or may 
not include encoding capabilities. 
That is, it may indicate the position 

TABLE 3 • Glossary of Thumbwheel Switch Terms 

SWITCH COMMONs The input connection and wir ing that remains active In all 
switching positions. 

BRUSHES; Electrical conductors that transfer the current f rom the stator to the 
output lines. 

STATOt: Conducting surfaces of the switch. Similar to the commutator in electrical 
rotating mechanisms. 

SHORTING SWITCH? A switch type where contact is made for a new position 
before breaking contact w i th the previous position. Classified as "make before 
break'' switch. 

NON-SHQ1TING SWITCH; A switch type where contact is broken f rom one posi-
t ion before contact Is made wi th the next. Classified as a "break before make" 
switch. 

DETENT: Component that holds the switch at exact Indexing positions; prevents 
hang-up between positions. 

INDEXING ©r SWITCHING POSITIONS: Defines the available output lines of a 
switch; for instance, an 8-, 10-, or 12-position switch. Various switch positions are 
usually referenced numerically or alphabetically. 

STATIONS? Defines locations and quantities of switches and spacers In an as-
. ,t f.v<? H position switches and one spacer make up a six 

station assembly. 

STOPS: Hardware for mechanically l imiting the number of active positions In a 
switch; for instance, l imiting a 10-posItIon switch to five active outputs. 

SPACERS: Component used when it is desirous to physically separate one or more 
switches without leaving an open, space in the assembly. May replace any com-
patible switch module. 

ESCUTCHEON PLATE or BEZEL: A part designed to cover all but the essential 
portions of the switch faces. 

MOUNTING HARDWARE: Parts used to mount plates, panels, modules, etc., to 
the assembly proper. 

PIN NUMBERS: Numbers used to identify the relationship between the switching 
positions and the termination points of a circuit card. 

Courtesy of Engineered Electronics Co. 
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Fig. 13 Digitron's Series 500 switch has 
a 16-position setting wheel and up to 
8-level coded outputs. 

Fig. 14 Engineered Electronics' Series 
200 thumbwheel switches feature re-
movable single switches. 

y.yy 

mmmm 

Fig. 16 Oak Manufacturing Co. uses a 
push-type rocker instead of the conven-
tional tabs projecting from the rotor. 

ELIMINATES 
THE 

MIDDLEMAN! 
, 

MTOOM4MQM444646M4M46M4o4vmw44M{ 

AN INCREMENTAL RECORDER 
E 

00 
DIGl-
DATA'S 

COMPLETE, READY TO OPERATE 
Build it in (Rack Mount) 
or carry it (Portable) 

DIGITAL STEPPING RECORD 
DATA AT ANY RATE — 0 TO 400 
CHARACTERS PER SECOND 

ON ANY IBM COMPATIBLE TRANSPORT 

GENERATES FULLY COMPATIBLE IBM TAPE AUTOMATICALLY! 
• Choice of 200 or optional 556 bits per inch • Standard IBM type 10y2" reels, y2" tape 
• 7 track standard spacing • %" inter record gap with longitudinal check character 
• Lateral parity selectable — odd or even • For additional information, phone or write 

DIGITAL STEPPING RECORDERS 
DIGITAL DATA HANDLING EQUIPMENT 

DIGI DATA CORPORATION 
Main Office: 4315 Baltimore Ave. • Bladensburg, Md. 20710 • (301) 277-9378 
Western Regional Office: 4341 W. Commonwealth Ave. • Fullerton, CaL 92633 • (213) 941-3182 

CIRCLE NO. 23 ON INQUIRY CARD 

of the rotor by activating a single 
line associated with that position, or 
it may contain a matrix which pro-
duces an equivalent digital code as 
an output. Coded switches thus 
offer an additional capability in 
that they can be used as code con-
verters. A switch with 10 positions, 
which generates a 4-bit binary code, 
is automatically a decimal-to-BCD 
converter. The possibilities inher-

ent in this sort of application be-
come obvious when one considers 
that thumbwheel switches are avail-
able with 40 or more index posi-
tions, and with outputs ranging up 
to nearly 100 code configurations. 

Table 4 summarizes the major 
characteristics of commercially-
available thumbwheel switches. 
Brief descriptions of each manufac-
turer's product line are given below. 

m 

• 

Fig, 15 North Atlantic Industries* Series SM-412 switches 
are built into complete assemblies to customer specs. 
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...35 YEARS LEADERSHIP 

IN ROTARY SWITCHES 

L 

Exclusive 
bi-directional 
rocker-ty 

switches 

New Oak® Rocker Switches are ideally 
designed for panel mounting. Module prin-
ciple permits mounting a single switch, or 
horizontal or vertical module arrangements 
of as many switches as desired. All have 
sturdy mounting frames. Fingers never 
touch readout characters—Oak's exclusive 
recessed numerals assure continued legibil-
ity. You get bi-directional, multi-position 
operation, choice of alpha or numeric read-
out. Can be read from right or left. Can be 
operated with gloves on for military use. 
Made with Oak-pioneered double-wiping 
action contacts. 

For full details, write for Bulletin SP-202. 

OAK MANUFACTURING GO. 
A DIVISION OF OAK ELECTRO/NETICS CORP 

CRYSTAL LAKE, ILLINOIS 60014 • Telephone: 815-459-5000 
TWX: 815-459-5628 • Gable Address 0AKMANC0 

CIRCLE N O . 2 4 O N I N Q U I R Y CARD 
,) o 

TABLE 4 • T h u m b w h e e l Sw i t ches 

Mfgr* Model Approx. Size' m v$^Pm I I %^ I 1^9 IGfltS 

Chicago 
Dynamic 

TTD 2.1 0.6 2.3 8,10,12,16 
TTB 2.1 0.6 2.3 8,10,12,16 
MTTD 1.7 0.3 1.4 8,10,12 
MTTB 1.7 0.3 1.4 10 
TD 2.1 0.6 2.2 10 
TB 2.1 0.6 2.2 8,10,12,16 

Direct Lighted 
4 bits Lighted 
Direct 
4 bits 
Direct Lighted 

Digitran 
Co. 

200 
300 
400 
500 
600 
700 

1.1 
2.3 
1.9 
3.2 

0.5 
0.6 
0.5 

I @ Ace 

1.6 
2.5 
2.8 

1.1 0.5 1.2 

10 
8,10,12 

8,10 
16 
40 
10 

4 bits Sealed 
4 bits, 

Sealed 
8 bits, 
6 bits 
4 bits 

Engineered 
Electronics 
Co. 

100 
200 

300 

400 
700 

800 

2.0 0.5 1.6 

2.0 0.5 1.6 

2.2 0.5 2.0 

2.2 0.5 2.0 
0.9 0.4 1.3 
0.9 0.4 1.3 

8,10,12 4, 5 bits, 
10 4, 5 bits, Lighted, 

sealed 
8,10,12 4, 5 bits, Lighted 

8,10,12 4, 5 bits, Lighted 
10 4 bits Lighted, 

sealed 
10 4 bits Lighted 

North 
Atlantic 

SM412 1.8 

SAA413 2.7 
SAA414 2.7 

6 2.3 6,10,12 4 bits, Single 

2.3 
A. • %j 

6,10,12 
6,10,12 

4 ;: its Assembly 
4 bits, 

Oak Manu-
facturing 

2.6 1.4 3.1 10,16,20 Rockei 
actuati 

Tech Labo-
ratories 

2-10 

Nominal, excluding pigtails, extended cards, and mounting tabs. 

anufacturers' Units 

Chicago Dynamic Industries, Chi-
cago, 111. — CDI's switches fea-
ture open type construction (see 
Fig. 12) In which the switch mech-
anism Is not enclosed in a box. Ad-
vantages of this approach Include 
easy adaptation to multiple-deck 
or extra-width construction (up to 

10 decks driven by one rotor, or 
sufficient space on the rotor for 
words as well as numbers). The 
manufacturer also finds this con-
struction helps avoid trapping mois-
ture and contaminants In the cir-
cuit area. Switches are available 
with 8, 10, 12, or 16 positions, 
direct or binary coded outputs. Cer-
tain switch types plug Into connec-
tors for quick replacement. 

COMPUTER DESIGN/DECEMBER 1965 



The Digitran Co., Pasadena, Cal.— 
"Digiswitch," used by some engi-
neers as a generic term for all thumb-
wheel switches, is actually a pro-
prietary trade-name of The Digi-
tran Co. Most Digiswitches are avail-
able with direct outputs, resistance 
decades, or digital codes ranging 
from binary and BCD to Berkeley 
and others. The Series 300 is most 
commonly used in industrial appli-
cations; the sealed Series 400 for se-
vere environmental conditions. The 
Series 500 (see Fig. 13) provides 
special output codes (including 
greater than, less than, equal to) . 
The Series 600 offers up to 40 index 
positions. A smaller size series, 
called "Miniswitch," is available 
either as the standard Series 700 or 
the sealed Series 200. Digiswitches 
are readily ganged into banks with-
out special hardware. 

Engineered Electronics Co., Santa 
Ana, Cal. — This company's EECo-
Switch Dept. offers internally-light-
ed switches in addition to the more 
conventional types, and special 
mounting hardware. The Series 100 
is a militarized switch with 8, 10, or 
12 positions, direct or coded outputs. 
The Series 300 and 400 feature in-
ternal lighting, and are sealed and 
unsealed, respectively. The Series 
700 is a miniaturized, lighted, 
and sealed unit with 10 positions 
and limited coding, but with provi-
sion for diodes. The Series 800 Is 
the Series 700, unsealed. A recently 
announced Series 200 (Fig. 14) fea-
tures removable individual switch 
modules. 

North Atlantic Industries, Inc., 
Plalnvlew, N.Y. — This company 
offers one basic switch series in 
three forms. The SM-412 'Series 
(Fig. 15) consists of single switch 
units with 6, 10, or 12 positions and 
either direct or coded outputs. 
Codes include 1248 and 1224, with 
or without complements. An adver-
tised feature of the switch Is its 
coin-silver contacts. 

When Individual SM-412 switches 
are assembled Into complete banks 
to- customer specifications and with 
mounting hardware, they become 
the SM-413 series. Sealed, for mil-
itary or adverse Industrial applica-
tions, they are termed the SM-414 
series. 

DIGISWITCH® THUMBWHEEL 
SWITCHES VARY IN SIZE 

BUT NEVER IN QUALITY 
High standards of quality in the ma-
terials, construction and design of 
DIGISWITCH promote reliable, trouble-
free performance, long life and excel-
lent appearance. 

DIGISWITCH Thumbwheel Switches are 
available in six (6) different series 
offering the engineer maximum design 
flexibility. All are panel space savers 
— modular constructed for simple, in-
expensive mounting-human engi-

neered to increase operator efficiency 
—and offer extensive coded electrical 
output capabilities. 
Shown above (actual size), are MINI-
SWITCH*-the smallest thumbwheel 
switch on the market, and the unique 
rapid-setting 40-position Series 600 
DIGISWITCH. 
For a catalog on our complete line of 
DIGISWITCH and MINISWITCH Series, 
write to: 

•Trademark 

THE DIGITRAN COMPANY 
A Division of Endevco Corporation 
855 South Arroyo Parkway, Pasadena, California 
Phone: 213/449-3110 

MANUFACTURED UNDER PATENTS 3.089,923 AND D188.724. OTHER PATENTS PENDING. 
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0W1 NAVC0R1050 
USTOMIZED KEYBOARDS 

® 
Valley Forge Industrial Park 
Norristown, Pennsylvania 

I'M INTERESTED! Please send me technical data and 
prices on your 1050 Keyboards and KM Keys. 

Company 
Address 
City 

wmmmamm 

5 e \& 

magnetic keys 
for your keyboard 

c 
C 

v 

c: 

TABLE 5 • MANUFACTURERS' LITERATURE 
For your product reference file, a complete set of manufacturers^ litera-
ture can be obtained by circling the reader inquiry numbers listed 
below. 

INQUIRY CARD NO. 

INPUT TYPEWRITERS 

CONNECTICUT TECHNICAL CORP., Hartford, Conn. 70 
FRIDEN, INC., San Leandro, Cal. .'. 71 
INVAC CORP., Waltham, Mass. 72 
SOROBAN ENGINEERING, INC., Melbourne, Fla 73 

INPUT KEYBOARDS 
BURROUGHS CORP., Pasadena, Ca l 74 
CONNECTICUT TECHNICAL CORP., Hartford, Conn 75 
INVAC CORP., Walfham, Mass 76 
NAVIGATION COMPUTER CORP., Norristown, Pa 77 
SOROBAN ENGINEERING, INC., Melbourne, Fla. 78 
TELETYPE CORP., Skolcie, III 79 
ULTRONIC SYSTEMS CORP., Pennsauken, N.J 80 

THUMBWHEEL SWITCHES 

CHICAGO DYNAMIC INDUSTRIES, INC., Chicago, III. 81 
DIGITRAN CO., Pasadena, Cal 82 
ENGINEERED ELECTRONICS CO., Santa Ana, Cal 83 
NORTH ATLANTIC INDUSTRIES, INC., Plainview, N.Y. 84 
OAK MANUFACTURING CO., Crystal Lake, III 85 
TECH LABORATORIES, INC., Palisades Park, N J . 86 

Oak Manufacturing Co., Crystal Lake, 111. — Oak, pro-
ducers of pushbutton and rotary switches, uses a novel 
technique In the design of their thumbwheel switches. 
Instead of direct thumb-turning of the rotor by means 
of its projecting tabs, the Oak switch has a rocker (Fig. 
16) which is pressed up or down to move the rotor one 
position either way — an advantage when the operator 
is wearing bulky gloves. Each switch position has a firm 
and positive mechanical-index feeling. Available in 
either 10 or 20 position types, the switches offer direct 
or coded outputs. Codes include 1248-excess 3 and 
biquinary. 

CIRCLE NO. 12 ON INQUIRY CARD 
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Tech Laboratories, Inc., Palisades Park, N. J. — This 
company's B-6500 miniature thumbwheel switch Is 
made to mount either in front or behind the panel. Var-
ious combinations of BCD outputs are available with 
or without complements. Decimal and binary outputs 
with either 1 or 2 poles are also offered. The com-
pany also makes a larger model, the B-5575, which 
handles more current and Is rugged enough for opera-
tion in steel mills and similar production applications. 

Summary 

We conclude this survey with a brief reminder that the 
manufacturers5 units mentioned were just examples of 
each company's capabilities. For a complete reference 
file, we recommend that the reader supplement this sur-
vey with a set of company brochures and technical data 
sheets. The list of manufacturers in Table 5 Is keyed. 
with reader Inquiry card numbers for your convenience 
in requesting this material. END 
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