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GENERAL DESCRIPTION

NAVSHIPS 900,590

SECTION |

COMPONENT PARTS OF THE TBS SERIES
OF RADICO COMMUNICATION SYSTEMS

The Navy Model TBS Series of Radio Transmit-
ting and Receiving equipment comprising Mod-
els TBS, TBS-1, TBS-2, TBS-3, TBS-4, TBS-5,
TBS-6 TBS-7 and TBS-8 employed the compo-
nents pictured on the opposite page to provide
reliable radio communication between small sur-
face craft for a distance of approximately ten miles.
Communication by voice over this range or tele-
graphed signals by Modulated Continuous Wave
to cover greater distances are available as desired.

The equipment throughout the series has varied
but little between the different models except for
the motor generators and magnetic controllers,
The apparatus may be tuned to operate on any
frequency in the 60 to 80 Megacycle range, being
fixed tuned and crystal controlled. Full control of
transmitter operation is possible from two control
units that may be located as desired in the vessel.
A chart showing the Navy Model numbers of the
components is given on Page 8.

DIMENSIONS OF MAJOR UNITS (UNCRATED)

" QUANTITY NAME OF UNIT HEIGHT WIDTH DEPTH DIAM. WEIGHT
1 Radio Transmitter 1015 231, 1734 : 75
1 Radio Receiver 834 251344 1674 45
1 Magnetic Controller d-c 1714 1414 T34 45

| Magnetic Controller a-c 1514 1034 A 34

{ 2 Control Unit 515, 10%, 7Y, 9
1 | Loudspeaker 5 i 11% 21
2 Handset 1%
1 Chest Set 11
1 Antenna 104 . 46

q 1 Transmission Line 1440 34

i 1 Line Transformer 734 414 4 1614

TECHNICAL SUMMARY OF TRANSMITTER & RECEIVER

1 g e - T = S
FUMTTIONAL FASTSIS

Frequency Range
Frequency Control
Frequency Stability
Tuning Bands

Output Impedance
Power Input
Power Output
Type of HModulation
Method of Modulation
Modulation Capability
Sensitivity (Minimum R-F
6 MW output)
Crystals
A-F Input Impedance

input for

A Tiwains 1 1
L0 Anpul Alpedances

“
‘ Intermediate Frequency

ATid TRANSMITTER
60 to 80 MC 60 to 80 MC
Crystal Crystal

No. of Crystals furmshed and bands covered varies

Inspect nameplates of crystal holders for channel

| RADIO RECEIVER

0.025 percent
with different models.

1 i'f_’f.j’lla'i‘:.i_;;(l:':.

600 Ohms
1000 watts 110 watts
50 watts | 2 watts
Amplitude
Plate
100%
5 Microvolts
Quartz Quartz
600 Ohimas ;
: 70 Ohma
5.3 MC

ORIGINAL
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1 SECTION

ANTENNA

Vertical Type Quarter Wave
Concentric Grounded Stub
Radiation Impedance......... 70 ohms
4 Ground plane rods in Destroyer type
2 Ground plane rods in Submarine type
FREQUENCY RANGE—3 BANDS 60 TO 80 MC
Coverage MC Destroyer Rod Length Submarine

60.0-65.0 44 inches 417%
64.5-71.5 3834 inches 3434
71.0-80.0 33 inches 2814

TRANSMISSION LINE

Gas filled Concentric type
5-20 lbs. nitrogen

Line Impedance. ....................... 70 ohms
Destroyer type.....coovviienneno... 120 {t. long
Submarine . . oo s rssamee 80 ft. long

THE CONTROL UNIT

Two furnished with each installation

Provides full control of transmitter from any two
desired points in the vessel.

POWER SUPPL)

A motor generator unit is employed as the source
of power in the TBS series of radio installations
to provide the high voltage current required by
the transmitter and serves as well to permit the use
of the apparatus on any small surface craft or
submarine regardless of the characteristics of the
primary power available. Since the current re-
quirements of the radio apparatus are fixed, the
output side or generator oi miotor generator units
are practically identical in physical as well as
electrical characteristics. The input or motor side
of the unit must function on the current available
and will vary in mechanical and electrical features.
The chief difference between the various models
of the TBS Series lies in the type of motor gen-
erator employed. In order to indicate clearly the
relationship between line current available and the
power supply units furnished with the wvarious
piodels of the TBS Series the chart on the opposite

page is provided.

The magnetic controller for remote control of the
moior generator will also vary it iye depending

upon the motor employed. "For ‘d-irect current
motors two types are provided, the CRV-21319

1-6 RESTRICTED

NAVSHIPS 900,590

GENERAL DESCRIPTION

THE LOUDSPEAKER

Input Impedance. .. cocvwvsvosmsvadain 600 ohms
Power Capabilaty onisivn iasvnsasanns 2 watts

THE HANDSET

Two furnished with each installation

Earpiece cv.uvivns SRR e e 600 ohms
Carbon Button Microphone............. 40 ohms
Press to Talk Switch

THE CHEST SET

Provides chest support for microphone

Carbon Button Microphone............. 40 ohms

Press to Talk Switch

LINE TRANSFORMER
Furnished with 440 V. A-C Equipment

Primary wound for 440 volt.............. No taps
Secondary wound for 220 volt............ No taps

Provides proper voltage for filament transformer
in transmitter and operating voltage for mag-
netic controllers.

UNITS

and CG-21319 for use with 120 volt motors and
the CRV-21804 and CG-21804 for controlling 230
volt motors. Both these controllers employ three
steps of resistance change to bring the motor up to
speed in starting, The same type controller, CRV.
21320 and CG-21320, is used with all types of a-c
motors.

Other adaptations are also required in the installa-
tion when the line source of power is other than
220 volt a-c. Where 440 volt current is encountered
it is necessary to install a line transformer as indi-
cated in the chart. Thi: transformner provides the
220 volt a-c current for the filament transformer in
the transmitter.

Where a d-c source is encountered the motor is
fitted with an extra winding and slip rings to fur-
nish the necessary 220 volt a-c. A speed regulator
is built into the d-c motor generators to provide
essentially constant output voltages when input
voltage varies =5 per cent.

Data is also included in the chart to indicate the

size and weizht of the uncrated uvnits 25 well a3
starting and running current required by the dif-

ferent units and their correct speed.

ORIGINAL
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NAYSHIPS 900,590

GENERAL DESCRIPTION

RADIO TRANSMITTER AND RECEIVER
UNIT FOR TBS SERIES

All models of the TBS Series of radio communica-
tion equipment emplov the transmitter amd re-
ceiver assembly shown above. Though it is pos-
sible to operate these units when mounted apart,
the most satisfactory arrangement is that shown.
To permit this compact assembly a support stand

: TR $ el
iz provided with the equipme which encloses

the receiver as shown. This sta is of llr:.'i'.*"\" metul
with a black crackle finish and pru\'idm‘ at the
right of the receiver a small closed compartment
for the stowage of charts, loz hooks or other
operating records. The receiver is shock mounted
in this stand and the chassiz may be withdrawn

1-12

RESTRICTED

PH-US197

without detaching the receiver cabinet from the
stand,

The transmitter is rigidly attached to the top of the
support stand and matches it in finish. All connec-
tions to the apparatus are made at a terminal
il mounted in the rear of the support stand
ind the receiver. Leads connect thiz main ter-
minal hoard to the connector 31ri|) in the rear of
the transmitter housing. The receciver requires
but two pair of wires, for connection to the ter.
minal strip, the power supply and the audio out-
l}ui }‘_ul}‘\.‘

ORIGINAL
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NAVSHIPS 900,590

GENERAL DESCRIPTION

RAD:IIO TRANSMITTER AND RECEIVER
UNIT FOR TBS SERIES

All models of the TBS Series of radio communica-

tion equipment employ the transmitter and re-
ceiver assembly shown above. Though it is pos-
sible to operate these units when mounted apart,
the most satisfactory arrangement is that shown.
To permit this compact assembly a support stand
i previded wit i ipmen!. which enclozes
tite receiver as shown. This stand is of heavy metal
with a black crackle finish and provides at the
right of the receiver a small closed compartment
for the stowage of charts, log books or other
operating records. The receiver is shock mounted
in this

1-12

the eq

} 1 s+ o
stand #ngd ihe Clias

:sis may be withdrawn

RESTRICTED

PH-USI197

without detaching the receiver cabinet from the

N
stand.

The transmitter is rigidly attached to the top of the
support stand and matches it in finish. All connec-
tions to the apparatus are made at a terminal
board mounted in the rear of the support stand
]i"‘;]]:ll] l[]" r(‘l'l'i\l'f'. ;‘l'ﬂdﬁ Cconnect 'I]Ii“ izl
minal board to the connector strip in the rear of
the transmitter housing. The receiver requires
but two pair of wires, for connection to the ter-
minal strip, the power supply and the audic out-
put leads.

ORIGINAL



GENERAL DESCRIPTION NAVSHIPS 900,590 “SECTION ]

POWER SUPPLY UNITS

LINE MAGNETIC
CURRENT CONTROLLER MOTOR GENERATORS

ow U 131 LBSLI

e
96 AMP — TBS |
(L233-WII3 - H8S ) T8s 2
T8s 3

TBS 4

TBS 5

1O U 31 LBes.
START G 21129

CG 21320

,

=

] IHPUT TO

RADIO
18S 44
| TRANSMITTER

[TRS & X RECEIYER

229 v. | With
A-C }D'C

1
27 AMP. ) omly

HIGH VOLTAGE
8 PLATE

875 V., 350 MA
D.C

Has 7. = ol LOW YOLTAGE
PLATE

~[TBs 8 300 V.. 1200 MA

4 = 2 1 | ~niE ' " 2
i CG 21319 —\ = APM
(L232-wiolR-Hi0R) 183 / /

/
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1 SECTION

NAVYSHIPS 900,590

GENERAL DESCRIPTION

~ NAVY TYPE NUMBERS OF EQUIPMENT FURNISHED WITH TBS SERIES

UNIT T8S T85-1 & TBS-2 TBS-3 TBS-4
Radio Transmitter CRV-52093 CRYV-52093 CRYV-52093 CG-52093
Radio Receiver CRV-46068 CRV-46068 CRV-46068 CG-46068
Motor Generator
120 V. D-C CG-21300 CG-21300A CG-21300A CG-21300A
230 V. D-C CG-21745 CG-21745
220 V. A-C CG-21301 CG-21301 CG-21301
440 V. A-C CG-21302 CG-21302 CG-21302
Magnetic Controller .
120 V. D-C CRYV-21319 CRV-21319 CRV-21319 CG-21319
230 V. D-C CRV-21804 CG-21804
220-440 V. A-C CRV-21320 CRV-21320 CRV-21320
i Control Unit CRV-23135 CRV-23135 CRV-23135 CG-23135
Loudspeaker CRV-49101 CRV-49101 CRYV-49155 CMX-49155
Handset CRV-51019 CRY-51019 CRVY-51019 CYH:51019
Chest Set CRV-51018 CRV-51018 CRV-51018 CYH-51018
~— | Antenna Surface Type CRV-66015 CRV-66015 CRYV-66015 CPD-66015
! Submarine Type CRYV-66016 CRYV-66016 CRV-66016
3 Line Transformer CAT-30445 CAT-30445 CAT-30445
; Crystals * o » »
9  No Navy Type Nou. assigned crystals except for nameplate: :
i i
FUICK REFERZNTE DATA ON TBS SERIES
' or l COMTRAST D = o n 1
TBS NOs-60613 May 16, 1938 RCA A
TBS-1 N0s-70095 Dec. 18, 1939 RCA A
TBS-2 NOs-70095 Sup. Apr. 6, 1941 RCA A
TBS-3 NOs-1736 i Oct. 10, 1942 RCA A 1
TBS-4 NXss-18747 Dec. 2, 1942 GE B
RCA—RCA Victor Division of Radio Corporation of A —Resident Inspector of Navy Material, RCA,
SE | G —Gensl Bluivls Co, Selisssetoly 1L Y. B —Resident Tnspestor_of Navy Material, GE,
i Schenectady, N. Y.
1-0 RESTRICTED ORIGINAL



GENERAL DESCRIPTION

NAVYSHIPS 900,590

SECTION

1

NAVY TYPE NUMBERS OF EQUIPMENT FURNISHED WITH TBS SERIES

UNIT T8S-5 TBS-4 TBS-7 TBS-3
Radio Transmitter CRV-52093 CRYV-52093 CG-52093 CRYV-52093A
Radio Receiver CRV-46068A CRV-46068A CG-46068A CRV-46068B
Motor Generator
120 V. D-C CG-21300A CG-211127 CG-211127
230 V. D-C CG-21745 CG-211130 CG-211130 CG-211130
440 V. A-C CG-21302 CG-211129 CG-211129
Magnetic Controller
120 V. D-C CRV-21319 CG-21319 CRYV-21319
230 V. D-C CRV-21804 CRV-21804 CG-21804 CRV-21804
440 V. A-C CRYV-21320 CRV-21320 - CG-21320
Control Unit CRV-23135 CRYV-23135 CG-23135 CRV-23135
3 Loudspeaker CRV-49155 CMX-49155 CMX-49155 CMX-49155
; Handset CRV-51019 CRY-51019 CYH-51019 CILV-51019A
i Chest Set CRV-51018 CRV-51018 CYH-51018 CRV-51018A
i Antenna Destroyer CRV-66015 CRV-65015 CPD-66015 CRV-66015  §
i Line Transformer CAT-30445 CAT-30445 CAT-30445
. Crystal CRV-40062 CRV-40062B8 * CRYV-40068B
|

s E bl

TBS-5
TBS-6
TBS-7

TB5-3

NXss-17599
INXKer-36725
NXer-38310

NAsr-51552

Aug. 1943
Aug. 25, 1943
June 1944

Mar. 11, 1944

RCA
RCA
GE

RCA

B o

e

B

RCA—RCA Vi(‘_lor D_i'.'isi.o

Gen, . Je

GZ —General Electrie Co., Schenectady, N. Y.

n of Radio Corporation of A

B —Resident Inspector of Navy

Schenectady, N. Y.

—Resident Inspector of Navy Material, RCA,
Camden, N. L.

Material, GE,

e AR R s <+ .. SV . . —J

CURIGIHAL
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1 SECTION

NAVSHIPS 900,590

GENERAL DESCRIPTION

ACCESSORIES AND SPARES

o

1—Junction Box.

1—Line Transformer (440 volt to 220 volt) with
440 volt a-c Installations.

1—Support Stand for mounting radio transmitter
and receiver,

2—Stowage Hooks for handset.

1—Transmission Line Kit. This includes gas flask
with tank fitting, 0-2000 gauge, micrometer

valve and flexible hose. Fitting with gauge
for refilling flask from Navy gas cylinders.

Spare tubes for transmitter as ordered.
Spare tubes for receiver as ordered.

1—Box of Spare Parts for radio transmitter, con-
trol units, magnetic controller and radio
receiver,

1—Box of Spare Parts for power supply unit.

TUBE COMPLEMENT

TRANSMITTER RECEIVER
TUBE QUANTITY TYPE Ne. TUBE QUANTITY TYPE No.
; GG R-F Amplifier 1 -956
% Modulation Limiter 1 -84 First Dotootar 1 56
el R-F Oscillat 1 —807 I-¥ Amplifier 3 -6D6
E R Second Detector and
© 1st Doubler 1 -807 Noise Suppressor 1 =75
Autowatic Volume
g' 2nd Doubler 1 -808 Control 1 6517 5
: rer Amolifi 1 808 Oscillator and First g
A4 Tower Amplifier Doubler 1 6F&-C 1]
: AModulator 2 -808 Second Doubler 1 -6J5 .
] 2 TBS-5, TBS-6, and -6J5-G or
j AF Driver 2 —243 TBS-8 may use ~6J5-GT i
a A-F Oscillator 1 —6A6 Output Amplifier 1 —6Y6-G :4
- - B o Rectifler 1 —573 '
ﬁ Speech Amplifier 2 -6D6 First A-I' Amplifier 1 —6C6
R L B P T e T T T R B S S R S R T T AR TS

EXTRA EQUIPMENT

The following equipment is necessary to make the
installation operative but is not furnished.

CGUARTITY ITEM
2 Cable for connection between trans-
mitter and control units, (Navy
Tvpe MHFA-14.)
1 Cable for connection between trans-

mitter and magnetic controller.
(Navy Type MHT L)
1 Cable for connection between magnetic

controller and power supply unit.

1 Set of wiring to line transformer when
used. (Navy Type MC52.)

1 Cable to Loudspeaker. (Navy Type
TTHFA-1.)

RESTRICTED

The following items are necessary or desirable de-
pending upon operating requirements.

1 leiegraph key and fiexible leads.

(MHFA-2.)
1 Telephone headset (600 okms).

ORIGINAL



P

GENERAL DESCRIPTION

NAVSHIPS 900,590

DATA ON
TYPICAL
SHIPMENT

OF

TBS
QUIPMENT

MOTE: Dimensions and weights may vary slightly
with mode of packing, type of Power
and extra equipment specified.

Unit supplied

. —

SECTION ]

e R F T

ORIGINAL

i A T e L A T BT R

Transmitter, Receiver
and stand

Motor Generator
Accessories
Tubes

Antenna

Transmission Line

and Kit
Iquipment Spares

M. G. Spares

TOTALS

. TTREASIAYN S MR ST R R ek N

-

e AT T e P R

DIMENSIONS

L Tl T e

33 x 27 x 30
24 x13 x 12
344 x 18 x 13
34 x 1315 x 12

6T x 27 x 9

43 x37x7
28 x 291 x 18

23 x13 x 12

o AL T LT e T e s e R 8

RESTRICTED

B N e e

MNET (LBS.) GROSS
186 300
’ 153 190
50 82
8 57
46 120
29 86
152 212
68 93
692 1140

ot e e crmm

TR Wi T N T T S

CU. FT.

15.6

3.1

4.6

3.9

-1
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