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By R. A. VANDERLIPPE, 

Bell Telephone Laboratories 

• Another milestone in the .history of radio communica­
tions has been reached, for it is now practicable to send 
teletype messages to and from airplanes in flight. The 
equipment which makes this possible is the new light­
weight Model 31· teletype printer, developed by the 
Teletype Corporation, and an associated conv~rter-con2 

trol unit, developed by Bell Telephone Laboratories. 

Smaller and lighter than a standard typewriter, this 
printer uses the regular teletype keyboard and signaling 
code. The converter-control unit at a station which is 
sending, changes this code into frequency-shift signals 
in the audio-frequency range for transmission over .. 
existing radio-telephone equipment. At a station which 
is receiving, the converter-control unit changes these 
frequency shift signals into electrical impulses. for oper­
ating the receiving-typing part of the printer. 
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An interesting feature in connection with the use of 
this new instrument is that it will work with any existing 
radio-telephone installation capable of carrying on satis­
factory two-way voice communication. This, of course, 
means that by the simple addition of the radio teletype 
equipment, weighing less than thirty-five pounds, and 
without any modification of the radio-telephone equip­
ment, two-way, typed communication, with all its advan­
tages, may be achieved. The normal use of the radio­
telephone equipment is in no way affected by the in­
stallation of the radio teletype. 

A radio teletype network installed in aircraft and 
ground stations operates very much like a press-to-talk 
radio-telephone network, except that instead of spoken 
words it handles typed messages. No manual operation 
of a "press-to-talk" control is required since the radio 

\ transmitter is turned on automatically when the first 
teletype character is sent. As in standard land-wire tele­
type equipment, two signaling conditions, commonly 
referred to as "marking" and "spacing," are used for 
transmission of teletype signals. The unit of time dur­
ing which a character is transmitted is broken into seven 
intervals. Each character begins with a spacing "start" 
interval and ends with a marking "stop" interval. Dur­
ing these intervals all printers which are receiving are 
synchronized with the printer which is sending. During 
each of the five time intervals between the start and stop 
intervals, the signaling condition may be either marking 
or spacing, depending on the teletype character being 

Interior view of the con­
verter-control unit. 

transmitted, so that thirty-two different signaling com· 
binations are possible. By assigning one combination 
for "upper case" and one for "lower case" functions, 
any or all of the remaining thirty com~inations may be 
used for the transmission of either of two characters or 
symbols so that there are enough combinations for all 
characters and symbols on the keyboard of the tele­
typewriter. 

Circuits in the converter unit provide an automatic 
closure to condition the radio-telephone equipment for 
transmission when the first teletype character is sent. 
This function is disabled when a message is being re­
ceived. Other control circuits provide for holding the 
selector magnet circuit of the teletype printer in a ma_rk­
ing condition during idle periods of the circuit, so that 
radio noise will not cause false characters ·to be printed, 
and to light lamps to indicate whether the terminal is in 
a transmitting or a receiving condition. 

Openings and closures of the printer transmitting 
contacts which occur as the keyboard is operated are 
applied to the sending circuit and shift the frequency 
of an oscillator between two audio-frequency tones as 
required by the marking and spacing elements of the 
character to be transmitted. The output of the sending 
circuit modulates the radio transmitter in the same man­
ner as a voice signal. A small amount of energy from 
the sending circuit is applied to the receiving circuit in 
which it functions in the same manner as a signal re­
ceived from a distant station. In this way, a local copy 
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Interior view of the M odel 31 teletypewriter. It weighs 
less than 24 lbs. 

of the teletype characters being transmitted is obtained. 
During transmission, the auxiliary contacts of the tele­
typewriter close during each character and, operating 
through the control circuit, cause the press-to-talk control 
circuit of the radio transmitter to close at the beginning 
of transmission and remain closed as long as at least one 
character. is sent every five seconds. 

Release of the mark-hold circuit during a rece1Vlng 
~ondition causes a green-capped " receive" lamp to light. 

FROM RADIO 
RECEIVER__. 

SEND OUTPUT 
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At the same time that the marking hoid•)i:ii-eieased, t.he 
sending control circuit is disabied to preYeri,_t accicte~l~h.-· 
operation of the keyboard from interfering witPitlle'tln7 ; •·· 

coming signals. During the transmitting conditjcifi~ · a' :,' . ; . 
red-capped "send" lamp is lighted and the circ~it" for ~-­
lighting the "receive" lamp is disabled. -.,, ~':; 

When signals are being received, the marking and 
·spacing tones, together with the important side-band 
components resulting from signaling, are passed by the 
input band-pass filter to a fast-acting amplitude-limiting 
circuit and applied to a frequency-discrimination circuit. 
The output of the discriminator circuit is a positive 
voltage for marking and a negative voltage for spacing 
signals which result in a current of 20 milliamperes in 
the selector magnet for a marking condition and zero 
current for a spacing condition. The output of the am­
plitude limiter is also applied to the "mark-hold" circuit. 
The marking elements of the first teletype character to 
be received cause the marking hold on the output circuit 
to be released so that subsequent signals ml}y pass 
through the output circuit to the printer selector magnet. 

The primary source of power for the converter-control 
unit and the Model 31 teletype is the 26.5-volt battery 
commonly used in airplanes. Plate voltage supply of 
+ 250 volts for the converter-contra~ unit is normally 
obtained from a generator winding on the teletype 
driving motor. This high-voltage supply is also used for 
an electronic speed regulating circuit that is incorporated 
in the printer. 

Tubes having 6.3-volt heaters are used in the con­
verter-control so that this unit could be adapted for 
vehicles having a 6-volt battery by reconnecting the 
filament circuits. A vibrator type high-voltage supply 
circuit operating from 6-volt battery has been constructed 
for supplying plate voltage to the converter-control 
unit. 
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The Model 31 teletype printer is only 10% inches 
high, 10 inches wide and 13Yz inches deep, and weighs, 
only 24 pounds. The converter-control unit is 5 inches 
high, 7 inches wide and 9 inches deep, and weighs 8 
pounds. This makes it possible to provide teletype serv­
ice over existing press-to-talk radio-telephone circuits 
by adding less than 35 pounds to the weight of the 
communications equipment. No modification of the 
radio-telephone equipment is · necessary. An additional 
feature of importance to aircraft operation is the fact 
that this equipment will operate in any position, even 
upside down. 

With teletype operation, a printed record of all com­
munications is available at all stations in the network. 
Messages may be handled easily and accurately by in­
experienced personnel, and are received without attention 
from the operator. Since a standard teletype code is 
used, messages may be sent from any other teletype 

station such as a land-wire "weather" network. In inter­
national service, code groups of teletype characters 
could be standardized to cover all routine phases of 
weather reporting, take-off, landing and other instruc­
tions to be given to the plane. 

The new lightweight terminal equipment has special 
application to other fields in which the large size and 
weight of standard equipment has prevented the use of 
teletype methods of operation. These fields include 
mobile service to trucks, cars and harbor craft and mili­
tary applications to landing operations and forward 
command po,sts of advanced echelons of a battle force. 
Of particular importance in these uses is the advantage 
of making a record of instructions or other data with­
out continuous attention from an operator. Also of im­
portance is the fact that messages may be handled 
easily and accurately by inexperienced operators . 

Ship Electronic Inventory Report 
• The following questions on the Ship Electronics In­
ventory Report have been . submitted to the Bureau. 
They are published here, together with the answers, so 
that other activities may be able tQuse the information: 

1-Are inventories required for inactivation :Vessels? 
; ~ ; 

Answer: Yes. However, because the .Sixteenth ·and 
Nineteenth Fleets had already installed a fairly effective 
system of making inactivation reports, it was not desired 
to include inactive ships at this time. The equipment 
installed therein will be used in the Bureau's I.B.M. 
inventory system. 

2-Should equipments modified to a later type be 
listed as a new installation? For example, should an 
SG-1b Radar when modified to an SG-le be listed as a 
new installation? If so, would the SG-1 b be listed 
under removals ? 

Answer: When modification changes the equipment 
to a later type, such as the SG-1b to an SG-le, the in­
formation should be listed as a new installation of the 
SG-le and listed as a removal of the SG-1b. 

_J 3- Should the relocation of a major unit of an equip-
'· -<( ment from one compartment to another be listed as an 
!z installation and a removal? · 
w 
0 Answer: Yes. 
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4- Should a special piece of test equipment that 
comes with a specific equipment be listed separately 
under test equipment ? (For example, the LAD included 

"=t ' •,with an SP Radar). 

Answer: Yes. 

5-Should voltage-regulating transformers and line 
transformers be listed under power supplies ? 

Answer: Y·es, unless this particular item is an integral 
part of the equipment. 

6-Should items such as stable elements, synchro 
amplifiers, step-by-step converters, etc., when used ex­
clusively with electronic equipment, be listed ? 

Answer: Yes. 

7-Should an equipment that has only its major unit 
replaced be listed as an installation and removal ? 

Answer: No, unless change involves use of new serial 
number, which should be listed on the I.B.M. inventory. 

8-Should items that ordinarily would be listed as 
separate units, when included as part of a major unit, be 
listed separately? For example: A 23285 remote con­
trol unit comes with the MN-5 equipment. In addition 
an extra 23285 unit is installed. Should both of these 
remote 'units be listed or is the one that comes with the 
equipment considered as part of tne MN-5 installation? 

Answer: Items which are used with, but are not -part 
of, the equipment should be listed separately. Here 
both of these remote units should be listed ~eparately. 

9- Shall inventory be taken on vessels in shipyard for 
fitting-out period? -

Answer: Yes. Inventory should show equipment on 
board upon completion of fitting-out period. 
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