VMARS is a not-for-profit organisation specialising in all types of vintage communications
electronics. We maintain an archive of documentation to help our members understand, research,
repair and enjoy their vintage radio equipment. Access by non-members is extended as a gesture
of goodwill, but not as a right.

Rare documents are frequently provided free of charge by VMARS members, and all scanning
and document processing is carried out on a voluntary basis. Accordingly, we do not expect
others to profit from the hard work of volunteers, who give their time freely without charge.

This is a gentle reminder that the document attached to this notice is provided to you for your
personal use only. This edition remains copyright of VMARS, and while you may sell or give
your copy to someone el se, this right does not extend to making further copies of this information,
either to give or sall to others. This includes a prohibition on placing it on websites, or printing it
for sale at rallies, boot fairs or similar public events. If our goodwill is abused, then withdrawal
of public accessto our archivewill betheresult.

Please refer anyone else wanting a copy back to VMARS — either to our website at
http://www.vmars.org.uk/ or by email to the Archivist at archivist@vmarsmanuals.co.uk. If you
want to know more about our copyright, please see the FAQ below.

FAQ on copyright of VM ARS documents

Q How can you copyright a document that is aready in the public domain?

A. Plainly the original copyright of the content has expired, or we have obtained
permission to copy them. What we copyright is our own edition of the document.

Q. Surely your “own edition” is identical to the origina document, so cannot be
copyrighted?

A. Our editionsare not identical to the original document. You will find that full advantage
has been taken of eectronic publishing facilities, so pages are cleaned up where
possible (rendering them better than originals in some cases!), and large diagrams are
prepared for both on-screen viewing and for easy printing at A4 format.

©

Why do you not just give your manuals away, as so many do viathe internet these days?

A. We do make all our manuals available free of charge (in soft copy) to VMARS members.
These members have already covered the costs of running the archive via their
subscriptions. The only time members are charged for copies is when they request them
on paper, in which case charges are restricted to the cost of paper, ink and postage.

The VMARS archive is not a “ shoe-string” operation. Money is spent on computing
facilities to make copies available, and on shipping original documents securely
(usually costing several pounds per shipment) to carry out the scanning. As members
have already contributed to these costs, it is only reasonable that non-members should
do likewise — and thus a very moderate charge is levied for copies provided to non-
members. With typical commercial photocopying charges starting at 5 pence per A4
side, it will be evident that paying 4 pence for our equivalent on paper is excellent value
(amounts current at Spring 2004). We also think “ you get what you pay for” —we invite
you to make the comparison and draw your own conclusions!

Despite the above, we will be making copies of essential technical information (circuit
diagram, parts list, layout) freely available to all via our website from late 2004
onwards. This will be done to try and encourage and enable the maintenance of our
remaining stock of vintage el ectronic equipment.




Guidance on using this electronic document

Acrobat Reader version

You need to view this document with Acrobat Reader version 5.0 or later. It is possible that the
document might open with an earlier version of the Acrobat Reader (thus allowing you to get this
far!), but is also likely that some pages will not be shown correctly. You can upgrade your Acrobat
Reader by direct download from the internet at
http://www.adobe.com/products/acrobat/readermain.html or going to http://www.adobe.com/ and
navigating from there.

Don’t miss the index!

This document has had “bookmarks” added — which provide you with an “on-screen index”. These
allow you to quickly move to particular parts of the document, a numbered section or maybe the
circuit diagrams for instance, merely by clicking on the page title. Click on the “Bookmarks” tab on
the left hand side of the Acrobat Viewer window to access this feature — move the cursor over
these titles and notice it change shape as you do so. Click on any of these titles to move to that

page.
Large diagrams

The large diagrams are given in two formats — in A4 size sheets to allow easy printing, and
complete as originally published to allow easy on-screen viewing. These versions are in different
sections of the document, which can be found within the bookmarks.

Printing the document on an A4 format printer

The document has been optimised for printing on A4 size paper (this is the common size available
in UK and Europe, which measures 29.7cm by 21.0cm). Please follow these steps (these are
based on Acrobat Reader version 6.0 — other versions may differ in detail):

1. Work out the page numbers you want to print. If you want to print the whole document,
then within “Bookmarks” (see above), first click on “Front”, and note the page number
given at the bottom of the Acrobat window — this will give you the page number of the first
page to be printed. Similarly click on “End of A4 printable copy”, to determine the last
page to be printed.

2. Select “File — Print” or click on the printer icon. This will bring up the print dialog box.
3. Select the correct printer if necessary.

4. In the area marked “Print Range” click on the radio button marked “Pages from..”, then
enter the first and last page numbers worked out in step 1 into the “from” and “to” boxes.

5. Inthe “Page Handling” area, next to “Page Scaling”, select “Fit to paper”. The press “OK”

Note that the document is set up for double-sided printing — if you print it out single-sided then you
will find a number of blank pages present, which may be removed and reused.

Printing the document on an US Letter format printer

Since A4 and US Letter sizes are similar, it is expected that this document should print
satisfactorily on the latter format paper. This has not been tested however, and is not guaranteed.
Follow the steps as for A4 printing, and make doubly sure that “Fit to paper” is selected (step 5).

Any other problems?

Please get in touch with me at archivist@vmarsmanuals.co.uk.

Richard Hankins, VMARS Archivist, Summer 2004
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Instruction Book

For

Navy Model TBY-8
~ Ultra-Portable Very-High Frequency
Transmitting-Receiving Equipment

Output Emission Frequency Range

0.75 Watts MCW Telegraphy (A-2) 28 to 80 MCS.
0.5 Watts Telephony (A-3) 28 10 80 MCS.

This doenment contains information affecting the National Defense
of the United States within the meaning of the Espionage ACT
(U.S.C. 50: 31, 32). The transmission of this document or the
revelation of its contents in any manner to any unauthorized person
is prohibited.

This Instruction Book is furnished for the information of commis-
sioned, warranted, enlisted and civilian. personnel of the Navy and
persons authorized by the Bureau of Ships whose duties involve de-
sign, manufacture, instruction, operation, and installation of radio,
radar, or underwater sound equipment. The word “RESTRICTED”
as applied to this instruction book signifies that it is to be read only
by the above personnel, and that its contents should not be made
known to unauthorized persons not connected with the Navy.

Manufactured for
- U. S. NAVY DEPARTMENT BUREAU OF SHIPS

-By-

Colonial Radio Corporation
254 Rano St., Buffalo, N. Y.

Contract NXss-33367 Date of Contract: June 30, 1943






SPECIAL NOTICE
MAINTENANCE AND OPERATING PERSONNEL ARE

INFORMED THAT TO OBTAIN OPTIMUM PERFORMANCE
OF THIS EQUIPMENT IT IS IMPERATIVE THAT THE
FOLLOWING ESSENTIALS BE ACCOMPLISHED:

1.

LEARN THE EQUIPMENT, BOTH MECHANICALLY
AND ELECTRICALLY, AS OUTLINED IN THE CON-
TENTS OF THIS INSTRUCTION BOOK.

LEARN THE PECULIAR CHARACTERISTICS IN THE
PROPAGATION OF VERY-HIGH FREQUENCIES.

TEST EQUIPMENT AT LEAST ONCE EACH WEEK.
THIS TEST SHOULD CONSIST OF AN ELECTRICAL
INSPECTION AND THE ACTUAL ESTABLISHMENT
OF COMMUNICATIONS BETWEEN TWO EQUIP-
MENTS OF SIMILAR TYPE, USING AT LEAST ONE
FREQUENCY IN EACH BAND, OVER A TERRAIN AND
AT A DISTANCE FOR WHICH THE EQUIPMENT IS
DESIGNED.

KEEP ONLY SUFFICIENT STOCK OF DRY BAT-
TERIES TO INSURE AVAILABILITY FOR THE PRO-
POSED MISSION. ADHERE STRICTLY TO INSTRUC-
TIONS FOR THE CARE OF DRY BATTERIES WHILE
IN STORAGE.
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GUARANTEE

The equipment including all parts and spare parts, except vacuum tubes, batteries, rubber and material
normally consumed in operation, is guaranteed for a period of one year from the date of delivery of the
equipment to and acceptance by the Government with the understanding that all such items found to be
defective as to material, workmanship or manufacture will be repaired or replaced, f.o.b. any point within
the continental limits of the United States designated by the Government, without delay and at no expense
to the Government; provided that such guarantee will not obligate the contractor to make repair or replace-
ment of any such defective items unless the defect appears within the aforementioned period and the con-
tractor is notified thereof in writing within a reasonable time and the defect is not the result of normal
* expected shelf life deterioration.

To the extent the equipment, including all parts and spare parts, as defined above, is of the contrac-
tor’s design or is of a design selected by the contractor, it is also guaranteed, subject to the foregoing
conditions, against defects in desigh with the understanding that if ten per cent (10%) or more of any
such said item, but not less than two of any such item, of the total quantity comprising such item furnished
under the contract, are found to be defective as to design such item will be conclusively presumed to be of
defective design and subject to one hundred per cent (100%) correction or replacement by a suitably re-
designed item. ' '

All such defective items will be subject to ultimate return to the contractor. In view of the fact that
normal activities of the Naval Service may result in the use of equipment in such remote portions of the
world or under such conditions as to preclude the return of the defective items for repair or replacement
without jeopardizing the integrity of Naval communications, the exigencies of the Service, therefore, may
necessitate expeditious repair of such items in order to prevent extended interruption of communications.
In such cases the return of the defective items for examination by the contractor prior to repair or replace-
ment will not be mandatory. The report of a responsible authority, including details of the conditions sur-
rounding the failure, will be acceptable as a basis for affecting expeditious adjustment under the provisions
of this contractual guarantee.

The above one year period will not include any portion of time the equipment fails to perform satis-
factorily due to any such defects, and any items repaired or replaced by the contractor will be guaranteed
anew under this provision. :

The provisions of the Navy standard “1 year service, replacement, on failure report radio guarantee”
with respect to the design of the equipments, including all parts and spare parts, shall not be construed as
applying to those component parts not of contractor’s design and which the Navy Department requires
shall be used in and made a part of the equipment, but instead shall be construed as applying only to such
component parts designed or selected by the contractor and deemed by him as suitable in all respects for
the purposes intended and as conforming fully to the requirements of the governing specifications. In case
of reasonable doubt on the part of the contractor that any component, whether or not designed by the con-
tractor, is not suitable for the purpose intended or does not conform to the requirements of the governing
specifications, the contractor shall present full details to the Bureau of Ships for consideration and for
approval as to the use of such components so that the equipments as manufactured and offered for accept-
ance by the contractor can be expected to meet the requirements of the specifications and be covered by the
provisions of the contractual guarantee in spirit and intent, except to such extent as shall have been specif-
ically authorized by the Bureau of Ships.



INSTRUCTIONS TO OPERATING PERSONNEL REGARDING
REPORTS OF FAILURES

Report of failure of any part of this equipment, during its service life, shall be made to the Bureau of
Ships in accordance with current instructions. The report shall cover all details of the failure and give the
date of installation of the equipment. For procedure in reporting failures see Chapter 31 (mimeographed
form) of the Manual of Engineering Instructions, or Bureau of Ships Radio and Sound Bulletin Number 7,
dated July 1, 1942, or superseding instructions.

Contract NXss-33367 Date of Contract June 30, 1943

Serial number of EQUIPIIENL............c.ooiiiic e e b e ne e
Date of Acceptance by the NaVY ..ottt sasesas s casacasiasas
Date of delivery to contract destination..............ccccooiiiiiiiiiiiiiicie ettt s rss b naens
Date of completion of installation..................cccccconneninnn. ettt e et -

Date Placed I BEIVICE...........o.ooiviiiiieiieeer ettt h skt h et en e

Blank spaces in this book shall be filled in at time of installation. Operating personnel shall alse mark
the “date placed in service” on the date plate located below the model nameplate on the equipment, using
suitable methods and care to avoid damaging the equipment.

All requests or requisitions for replacement material should include complete descriptive data cover-
ing the part desired, in the following form:

1. Name of part desired.

2. Navy Type number (if assigned) (including prefix and suffix as applicable).
3. Model designation (including suffix) of equipment in which used.
4

.Na\;yed Type designation (including prefix and suffix where applicable) of major unit in which part
is used. :

Symbol designation of part.

6. (a) Navy Drawing Number.
(b) Manufacturer’s Drawing Number.

7. Rating or other descriptive data.

8. Commercial designation.



Instruction Book
For

| Navy Model TBY-8
- Ultra-Portable Very-High Frequency

Transmitting-Receiving Equipment

1. INTRODUCTION

INTENT OF DESIGN

I-1.

The Navy Model TBY-8 Equipment is a very-
high frequency transmitter-receiver of the
ultra-portable or pack type. The equipment
provides two-way communication by either
Voice (Telephone) or MCW Telegraphy on
any one of 131 different channer in four
bands with a frequency range of 28 to 80
megacycles. The equipment is supplied com-
plete, including battery power supply and
antenna and can be set up for operation in
a minimum of time. It is designed for carry-
ing as a knapsack load and can be operated
by one man while it is mounted on his back.

LIST OF UNITS

1.2

The Navy Model TBY-8 Equipment consists
of the following items:

1 Shipping Chest, Navy Type CFG-10197

1 Canvas Carrying Case, Navy Type CSS-
10039B '

1 Battery Pack, Navy Type CNC-19018B

1 Key, Cord and Plug Assembly, Navy Type
CRH-26013A

1 Transmitter-Receiver Unit, Navy Type CRI-
43044, including complete set of Vacuum

- Tubes consisting of:

Type Function

1 Navy Type-30 Audio Amplifier

1 Navy Type-30 Crystal
Oscillator

1 Navy Type-1E7G Modulator

2 Navy Type-958A Transmitter

1 Navy Type-958A Receiver
Detector

1 Navy Type-959 Receiver R.F.
Amplifier

1 Navy Type-1E7G Spare Tube

1 Navy Type-958A Spare Tube

1 Navy Type-959 Spare Tube

Headphone and Microphone Assemblies,

Navy Type CTE-51022

Antenna, Navy Type CWN-66087 or CWN-

66087-S

1 Set of Mobile Spare Parts consisting of:
1 Antenna, Navy Type CWN-66087 or
CWN-66087-S
2 Battery Packs, Navy Type CNC-19018B
1 Set Spare Vacuum Tubes, consisting of:
2 Navy Type-30
1 Navy Type-1E7G
3 Navy Type-958A
1 Navy Type-959
1 Set of Tuning Charts
2 Instruction Books
1 Test Data Book
2 Keys for Shipping Chest Lock
Stock Spare Parts as listed in Table IV, pages
43 through 47.

DESCRIPTION—MECHANICAL

1.3.

1-4.

The Transmitter-Receiver Unit, Navy Type
CRI1-43044 is housed in a lightweight alumi-
num case to the bottom of which the battery
power supply is strapped. The case top cover
has a strap handle to facilitate handling
when the unit is out of its canvas carrying
case. The top cover is hinged and held in
place by two snap catches to permit easy
opening. All operating controls are located
on a recessed front panel. An antenna mount
on the left side of the case supports the de-
tachable antenna. (See Fig. 7, page 56 and
Fig. 12, Dwg. 52514 page 61). The mount
permits 90° backward deflection of the Anten-
na, and by means of a friction device provides
for holding the position of the Antenna at
a desired angle. A receptacle, Navy Type
CPH-49194, above the antenna mount pro-
vides for connection of a separate antenna by
means of a concentric line. The Transmitter-
Receiver Unit has provision for carrying one
spare vacuum tube of each type, as listed in
paragraph 1.2, The crystal oscillator tube,
V5, Navy Type-30 may be used in an emer-
gency as a spare for the audio amplifier tube,
6

The Antenna, Navy Type CWN-66087 or
CWN-66087-5 consists of nine sections of light



1-7.

19,

Navy Model TBY-8 Ultra-Portable Very-High Freq. Transmitting-Receiving Equipment

weight seamless tubing and a spring base
section. The Antenna when assembled forms
a “fishpole” type Antenna approximately nine
feet long (See Fig. 1, page 50 and Fig. 15,
Dwg. 51930). -

The Microphone-Headphone Assembly, Na
Type CTE-51022, consists of an aircratt
type anti-noise microphone and a special
lightweight headphone assembly. These are
connected to a 7 foot cable terminated by a
plug for making connection to the Transmit-
ter-Receiver Unit. The microphone is equipped
with a “Press-to-Talk” switch which transfers
the Transmitter-Receiver Unit circuits from
the “receive” position to the “transmit” posi-
tion when pressed. (See Fig. 1, Page 50 and
Fig. 13, Dwg. 52054, Page 62).

The Key, Cord and Plug Assembly, Navy
Type CRH-26013A, consists of a small alum-
inum housing containing a specially designed
key and a send-receive switch. These are con-
nected by means of a 4 foot cable to a suit-
able plug. The unit is protected by a flexible
rubber cap and inner gasket to permit opera-
tion in rain when necessary. (See Fig. 1, Page
50 and Fig. 14, Dwg. P-7708922, Page 63).

The Battery Pack, Navy Type CNC-19018B
straps in place on the under side of the Trans-
mitter-Receiver Unit. A built-in receptacle
automatically makes electrical connection to
the Transmiiter-Receiver Unit when the bat-
tery is installed, thereby facilitating rapid
change of batteries. The battery is encased in
a lightweight metal container that protects it
from damage even if set in water or other
foreign matter up to a depth of approximately
two inches. (See Fig. 16, Dwg. 52053, Page
65).

The Canvas Carrying Case, Navy Type
CSS-10039B, has a compartment at the top
for storage of the two Microphone-Headphone
Assemblies and the Key, Cord and Plug As-
sembly. A compartment at the right side of
this case contains the ten antenna sections
when disassembled for transportation. The
main compartment, which houses the Trans-
mitter-Receiver Unit, and  the compartment
for holding the Microphone-Headphone As-
semblies and the Key, Cord and Plug Assem-
bly are provided with Zipper fasteners to
afford quick opening or closing of the com-
partments. The compartment which houses
the ten (10) antenna sections is provided
with a flap which is secured by means of a

* snap fastener. (See Fig. 1, Page 50, Fig. 8,

Page 57 and Fig. 17, Dwg. 51957, Page 66).
For storage or shipping, the complete equip-
ment including mobile spare paris (see para-

graph 1-2) may be packed in the Shipping
Chest, Navy Type CFG-10197. This chest is
constructed of fibre covered wood and is pro-
vided with a hinged cover that may be locked
by means of an attached standard Navy lock.
The interior of the chest is divided inte com-
partments that keep the units in proper posi-
tion.

SPECIAL FEATURES
1-10. The equipment is so designed that two Mi-

s

crophone-Headphone Assemblies may be used
simultaneously when necessary. Two com-
plete Microphone-Headphone Assemblies,
Navy Type CTE-51022, are supplied for this
purpose and duplicate connections are pro-
vided on the front panel of the Transmitter-
Receiver Unit to accommodate both sets.
Either operator may confrol transmission,
with reception being had by both simultane-
ously. Control of transmission may be trans-
ferred from one operator to the other at will.
Operating control markings are of radioac-
tive and phosphorescent inks, to facilitate
operation in darkness.

LIST OF COMPONENTS WITH WEIGHTS
AND DIMENSIONS '

1-11. The following is a list of the major items

supplied as a part of the Navy Model TBY-8
Equipment.

Transmitter-Receiver Unit, Navy Type
CRI1-43044 (Including Battery)
Height—12-3/32 inches
Width-—1173 inches
Depth—714 inches
Weight 33.7 lbs. (Less Antenna but includ-
ing tubes)

Battery, Navy Type CNC-19018B
Height—414 inches
Width—934 inches
Depth—6-9/16 inches
Weight—13 lbs. approx.

Antenna, Navy Type CWN-66087 or
CWN-66087-S :
Consists of a spring base section and nine
additional sections all of which are ap-
proximately 12 inches long.
Maximum diameter of spring base—11} in.
Maximum diameter of tubing—34 in.
Total length Assembled—Y feet.
Weight—1 b,

Canvas Carrying Case, Navy Type CSS-
10039B )
Height—161% inches
Width—12%4 inches
Depth—38 inches
Weight—(Unpacked) —31% 1bs.
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Key, Cord and Plug Assembly, Navy
Type CRH-26013A
Key, less Cord and Plug
Height—1-13/16 inches
Width—134 inches
Length—2-51/64 inches
Weight with 4 foot Cord, and Plug—14 Ib

Microphone-Headphone Assembly, Navy
Type CTE-531022
Weight (Assembly complete with 7 foot

cord and plug)—1.25 lb.
Microphone only—Navy Type CTE-51004B

154 inches high by 2-3/32 inches dia-
meter—Weight 0.25 1b.

Headphone assembly only—Navy Type
CTE-49015—Weight 0.5 1b.

Shipping Chest, Navy Type CFG-10197
Height—11743 inches
Width—2254 inches
Depth—18 inches
Welght (Unpacked) —2214 Ibs,

TOTAL WEIGHT OF MODEL TBY EQUIP-

MENT PACKED IN SHIPPING CHEST.
90 Ibs. Approx.

II. DETAILED DESCRIPTION

TRANSMITTER-RECEIVER UNIT

Schematic Diagram—Fig. 10—
Dwg. 52513, Page 59
Wiring Diagram—#¥Fig. 11—
Dwg. 52003, Page 60
Outline Drawing—Fig. 12—
Dwg. 52514, Page 61
Photographs—F'igs. 2 through 6 Pages 51
through 55

MECHANICAL

2-1.

22,

2:3.

The Transmitter-Receiver Unit, Navy Type
CRI-43044 is contained in a case made of
1/16” thick aluminum assembled by spot-
welding and reinforced by ridges pressed into
the metal. The top of the case is made in the
form of a cover which is hinged to afford
eagy access to the interior of the unit. This

cover is held in place by two (2) snap

catches. A handle on the top cover facilitates
transportation of the equipment when re-
moved from the canvas carrying case. A bent
up angle frame is spot-welded to the bottom
of the case to reinforce it and to position the
battery properly. Two straps hold the battery
in place. All external surfaces of the case are
finished with an olive green wrinkle lacquer.
The front panel and the battery are finished
in a plain flat olive green that maiches the
color of the case. .

The calibration charts for the unit are located
on the top cover. The front right-hand portion
of the cover has suitable catches for mounting

- the Key, Cord and Plug Assembly, Navy Type
CRH-26013A, when desired.

The components of the Transmitter-Receiver
Unit are mounted on an aluminum front
panel and sub-chassis, formed and welded to
produce a rigid, lightweight assembly. A
name-plate completely covers the front panel
and bears the designations for all of the con-

11

2-4.

2-5.

2-6.

trols. The chassis is removable from the case
proper by opening the top cover, removing
nine screws and removing the connection to
the concentric line connector, With the chassis
removed from the case all electrical circuits
and parts are completely exposed. (See Fig.
3, 4, 5 and 6, Pages 52, 53, 54, and 55).

The internal construction is made up essen-
tially of two assemblies, the Transmitter As-
sembly and the Receiver Assembly, both
mounted on the chassis. These two Assem-
blies contain the necessary radio frequency
circuits, coils, capacitors, vacuum tubes, etc.
Each of these components is designated by a
symbol suitably marked on the component .
or adjacent to it on the chassis.

In each assembly there is a band changing
mechanism consisting of a coil turret that
allows selection of the proper coil for the
band. These coils are wound with solid silver
enameled wire. Paragraph 5-1 contains in-
formation for the maintenance of the enamel
covered wire. Further information on the ac-
tual operation of the turret assemblies is
given in paragraphs 2-8 to 2-10.

The Antenna, Navy Type CWN-66087 or
CWN-66087-S is in ten sections that fit to-
gether by means of ferrules to form an Anten-

"na 9 feet in length. The end of each section

is color coded to indicate the proper order of
assembly. All sections of the Antenna are
finished in olive green wrinkle lacquer. The
length and diameter of the sections, apart
from the spring base, differ to provide proper
flexibility. The spring base section contains
a spring which allows the Antenna as a whole
to bend up to 90 degrees in any direction from
its original position should the Antenna strike
an obstacle. The end of the base section is
threaded to provide for fastening to-the Trans-
mitter-Receiver Antenna deflecting mechan-
ism. This mechanism holds the Antenna in an
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upright or horizontal position or at any inter-
mediate angle. Fig. 15, Dwg. 51930, Page 64
shows the general construction of the Antenna
sections. Fig. 7, Page 56, shows the Antenna
assembled for field operation.

tain proper operating R.F. voltage by con-
nection through grid coupling capacitors C15
and C16 to proper taps on the tuning induc-
tance L7, L8, L9 or L17. The Antenna, Navy
Type CWN-66087 or CWN-66087-S is induc-
tively coupled to the transmitter and is tuned
by capacitor C13. Capacitor C13 is controlled

ELECTRICAL CIRCUITS

2-7. The circuits of the Transmitter-Receiver Unit
consist of four distinct groups:
(1) Transmitter R.F. Section
(2) Receiver R.F. Section

by the front panel control designated TRANS.
ANT. LOADING.

RECEIVER—R.F. SECTION

2:9. The receiver R.F. section consists of a tuned

(3) Audio Amplifier Section

(4) Crystal Calibrator Section
These sections are inter-connected by means
of the operating controls and the send-receive
relay K1, to perform the following func-
tions:

(1) Telephone Teansmission

(2) MCW Transmission

(3) Telephone or MCW Reception
(4) Transmitter Calibration

(5) Receiver Calibration

TRANSMITTER—R.F. SECTION

2-8. The Transmitter R.F. section consists of a con-

ventional “Hartley” push-pull self-excited os-
cillator circuit using two acorn triode vacuum
tubes V3 and V4, Navy Type-958A. The tank
or tuning circuit for this oscillator consists of
tuning capacitor C14 and tuning inductance
L7, L8, L9, or L17, depending on the posi-
tion of the TRANS. BAND selector control.
The frequency range of the transmitter (28
to 80 Mcs.) is divided into four bands. The
four inductances L7, I8, 19 and L17 are
mounted on a rotating turret assembly which
is controlled by the TRANS. BAND selector
knob on the front panel. As this control is
rotated the proper inductance for the band
desired is brought into position and sprin,

contacts automatically make the electricxﬁ
connections between the inductance and the
rest of the circuit. The spring contacts that
make connections to the inductances are desig-
nated as S3 on the schematic diagram Fig. 10,
Dwg. 52513, Page 59. Plate power is applied
to the transmitter tubes by series feed through
a center-tap on the tuning inductance L7, L8,
L9 or L17. A plate voltage dropping resistor
R3 is inserted in the plate supply lead be-
tween L7, L8, L9 or L17 and the power
source. Bypass capacitor C18 prevents R.F.
power from entering the audio and power
supply circuits. The grid circuit of the trans.
mitter consists of grid choke L10, bypass ca-
pacitor C17 and grid resistor R4 which,
through grid leak action,.provides the neces-
sary operating bias voltage. The control grids
of the two transmitter tubes V3 and V4 ob-
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R.F. amplifier using an acorn pentode tube
V1, Navy Type-959, followed by a super-
regenerative detector employing an acorn
triode tube V2, Navy Type-958A. The tuned
R.F. stage consists of vacuum tube VI, the
grid circuit of which is tuned by capacitor
C1 and inductances 1.1, L2, L3 or L15. As in
the transmitter, the receiver frequency range
(28 to 80 Mcs.) is divided into four bands
and the desired band is selected by the RE-
CEIVER BAND selector control which rotates
the tuning inductance coils into the proper
position. The antenna is inductively coupled
to the R.F. stage by suitable fixed coupling
coils which are a part of -each of the tuning
coil assemblies, L1, L2, L3 or L15. The ca-
pacitor C2 is a trimming capacitor connected
across tuning capacitor Cl and allows the
R.F. circuit to be adjusted to exact resonance
by compensating for varying antenna condi-
tions. Trimming capacitor C2 is adjustable
from the front panel and is designated as
REC. ANT. TUNING. This control provides
adjustment to compensate for different
lengths of antenna which may be used, or for
changes in .antenna characteristics due to
proximity of surrounding objects. The plate
circuit of the R.F. amplifier is inductively
coupled to the tuned circuit of the super-
regenerative detector. Plate and screen grid
power is supplied to this R.F. stage through
the R.F. filter composed of choke coil L1l
and bypass capacitors C10 and C30. Resistor
R1 is the screen grid dropping resistor and
capacitor C4 the screen grid bypass capaci-
tor. The R.F. stage grid return circuit is by-
passed by capacitor C3 and terminates at the
bias potentiometer composed of R21 and R22
which provide the proper operating bias
voltage for the R.F. stage.

SUPER-REGENERATIVE DETECTOR

2-10. The super-regenerative detector is tuned to

resonance by tuning capacitor C6 and tuning
inductance 1[4, L5, L6 or L16. The four tun-
ing inductances, L4, L5, L6 and L16 are of
the proper value to permit the detector tuning
to be the same as that of the R.F. stage. The
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R.F. tuning capacitor C1 and the detector
tuning capacitor C6 are ganged together and
controlled from the front panel by the main
tuning control for the receiver (RECEIVER
TUNING). Similarly, the four tuning induc-
tances of the R.F. stage L1, L2, L3 and L15
and the four tuning inductances of the de-
tector 14, L5, L6 and L16 are each mounted
on turret assemblies similar to that used
for the transmitter and these two assemblies
are ganged together for simultaneous opera-

tion from the front panel by the RECEIVER

BAND selector control. Each coil assembly -

is equipped with the proper number of con-
tacts to connect the desired set of coils to the
rest of the R.F. circuits. The contact ar-
rangement for the R.F. stage tuning coils is
designated on the schematic diagram as Sl
while that of the detector is designated as
S2. The detector tuning inductances L4, L5,
L6 and L16 are tapped at the proper point
to provide grid and plate voltages approxi-
mately 180 degrees out of phase to produce
oscillation. The grid of the detector tube is
coupled to the tuned circuit by grid capa-
citor C7. The plate of the detector tube is
returned to the opposite end of the tuned
circuit from that to which the grid is coupled.
The grid leak resistor R2 is connected directly
between grid and plate of the detector and
the combination of grid resistor value, grid
capacitor value and degree of regeneration is
such that proper super-regenerative action is
obtained throughout the frequency range of
the equipment. The plate and filament supply
circuits are filtered by choke coil L12 and
bypass capacitor Cl1, and choke coil L13
and bypass capacitor C12 respectively. These
filter systems minimize the amount of R.F.
from the detector entering the audio or
battery power circuits. The R.F. filter choke
coils L11, L12 and L13 and their associated
bypass capacitors are enclosed in a separate
shield to complete their effectiveness. This
shielded compartment is located directly be-
low the detector circuits on the under side of
the chassis, The complete detector circuit
is also completely shielded from the R.F.

amplifier stage and other circuits in the

equipment. This compartment has a cover
which, when removed, allows access to the
detector tube for replacement and inspection
of the detector R.F. circuits.

AUDIO AMPLIFIER SECTION
2-11. The audio amplifier section serves the trans-

mitter, receiver and the crystal calibrator.
- It consists of a Navy Type-30 low level audio
amplifier tube V6 (or audio oscillator) and
a Navy Type-1E7G high level audio amplifier
or modulator tube V7. The audio tubes serve

13

2-12.

2-13.

as follows under the indicated conditions of
operation.

Voice Transmission — Under voice trans.
mission condition the Navy Type-30 low level
audio tube V6 is not used, although plate
and filament voltages are not removed from
this tube. The Navy Type-lE7G tube V7
is used as the modulator for supplying audio
power to the transmitter. This tube is of the
twin pentode type operating in a Class AB1
push-pull circuit taking power from the
microphone and amplifying it to the proper
level to produce at least 709, modulation of
the transmitter for phone (VOICE) trans-
mission. The microphone is connected to the
primary winding between terminals 3 and 4
(microphone winding) on transformer T2.
The secondary winding of Transformer T2 is
split to provide proper excitation for the two
control grids of the Navy Type-1E7G tube V7
operating push-pull. The secondary wind-
ing between terminals 6 and 7 of the output
transformer T3 is connected in series with
the plate supply lead for plate modulation
of the transmitter-oscillator. A second low
voltage secondary winding (terminals 4 and
5) on transformer T3 is connected to the
headphones to give audio side tone during
transmission. Resistor R16 is placed in series
with the headphones during transmission to
prevent excessive loading of the modulator by

. the headphones, and to limit the side tone

signal to a reasonable headphone volume.

MCW Transmission—Under MCW trans-
mission condition the Navy Type-30 audio
tube is made to operate as a tone generator.
The grid circuit of this tube is composed of
the input transformer Tl and the audio
volume control R7. The plate circuit con-
sists of the primary winding (terminals 1
and 2) of interstage transformer T2. ‘A feed-
back circuit is provided to allow this tube
to oscillate as a tone generator when MCW
transmission is desired. The feedback is
supplied by capacitor C25 and resistors R12
and R13 connected from plate to ground. The
audio voltage drop across resistor R13 is
fed back to a special feedback winding (ter-
minals 5 and 6) on the input transformer T1.
The feedback circuit is completed by return-
ing the feedback winding on input transform-
er T1 to ground through the telegraph key.
Thus, whenever the key is closed the feed-
back circuit is complete and the Navy Type-30
tube oscillates as a tone generator, the output
of which is amplified by the Navy Type-1E7G
tube and modulates the transmitter output.
The frequency of the tone generator is con-
trolled by the value of capacitor C24 which
tunes the feedback winding on the input trans-
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2-15.
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former T1 to the desired audio frequency.
The contacts “C” on the transfer relay Kl
short out the volume control R7 during trans-
mission so that this control has no effect.

Reception—The audio output of the re-
ceiver detector is coupled to the grid of the
Navy Type-30 low level amplifier tube
through the primary winding (terminals 1
and 2) on the input transformer T1l. The
Navy Type-30 tube, under this condition,
functions as a normal amplifier with the
volume control R7 controlling the level de-
sired. The audio output of the receiver de-
tector is therefore amplified by both audio
stages and is supplied to the headphones by
the headphone winding (Terminals 4 and 5)
on the output transformer T3. The transfer
relay K1, when in the “receive” position,
shorts out resistor R16 by means of contacts
“B” and allows full output of the audio sys-
tem to be applied to the headphones.

Audio Circuits, General-—The capacitors
C26 and C27 are connected from plate to
ground in the output audio stage and ca-
pacitor C22 is connected from grid to ground
in the low level audio stage to reduce the
high frequency audio response of the audio
system. Reduction of the higher audio fre-
quencies eliminates considerable background
noise during transmission or reception with-
out affecting the quality of voice or MCW
communication. Microphone power is ob-
tained from the 7.5 volt section of the battery
normally used for bias supply. Resistor R11
is placed in series with the microphone cir-
cuit to limit the microphone current to a
normal value. The receiver regeneration is
controlled by resistor R8 which allows varia-
tion of the detector plate voltage. Resistor
R10, connected in series with resistor RS, is a
fixed detector plate dropping resistor which
prevents excessive voltage from being applied

to the detector tube.

CRYSTAL CALIBRATOR SECTION

2-16.

Calibration, General—A 5000 Kcs. crystal
oscillator is provided in the equipment to
furnish calibrating points every 12V chan-
nels throughout the frequency range of the
equipment. Harmenics of the 5000 Kcs.
oscillator provide these check points and the
methods by which these harmonics are used
differ for transmission and reception as ex-
plained below. The oscillator circuit utilizes
a Navy Type-30 tube, V5, in a standard fixed
tuned crystal circuit. The crystal Y1 and
grid leak R5 constitute the grid circuit of the
oscillator and the plate circuit is made up of
the fixed tuned circuit inductance L14 and
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2-17.

2-18.

2-19.

capacitor C19 and plate dropping resistor
R6. The oscillator is coupled to the receiver
portion of the equipment through capacitor
C20 which is connected to the audio input
circuit. A crystal calibrator switch 54 is
provided on the front panel of the Trans-
mitter-Receiver Unit to control the use of
this oscillator,

Transmitter Calibration—Under this con-
dition a beat note is obtained in the head-
phones whenever the transmitter frequency
i8 tuned through any one of the harmonic
frequencies of the crystal calibrator. Due
to stray coupling between the transmitter cir-
cuits and the crystal oscillator tube, the
transmitter and crystal frequencies mix in
the crystal oscillator (detector action) and
the resultant audio frequency passes through
the audio system and is heard in the head-
phones. The audio output of the crystal oscil-
lator tube is coupled to the audio system in-
put by capacitor C20. The audio system is
operated as for reception but the side tone
resistor R16 in series with the headphones
during transmission is shorted out by means
of contacts on the CRYSTAL — ON — OFF
switch, in order to obtain full output in the
headphones instead of the relatively weak
side tone output.

Receiver Calibration—Under this condi-
tion the crystal calibrator radiates sufficient
energy at its harmonics to cause a very
marked reduction in the receiver super-
regenerative hiss-level, giving an accurate in-
dication of receiver resonance. No beat note
is heard in the phones when checking cali-
brated points on the receiver, since there is
practically no radiation from the receiver
into the crystal oscillator, and, therefore, very
low audio output from the crystal oscillator
circuit is obtained.

Control Relay—The normal de-energized
position of the transfer or send-receive relay
K1 is for reception. It is energized when the
SEND-RECEIVE switch on the Key, Cord
and Plug Assembly, Navy Type CRH-26013A,
is placed at SEND or the “Push to Talk” but-
ton on the microphone is pressed. As the

relay is energized it performs the following

changes in the circuit:

(1) By means of contacts K1-F, the antenna
is switched from receiver input to trans-
mitter output. '

By means of contacts KI1-E the plate
supply of the Navy Type-958A trans-
mitter tubes is applied. When the trans-
fer relay is in the “receive” position,
the plate supply is removed.

By means of contacts K1-D, the filament
power is switched from receiver tubes

(2)

(3)
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¥1 and V2 to transmitter tubes V3 and
4.

By means of contacts K1-C, the volume
control R7 is shorted out to permit the
Navy Type-30 audio tube V6 to function
as a tone generator on MCW transmis-
sion.

By means of contact K1-B, the side tone
resistor R16 is inserted in series with
the headphones to provide side tone at
a reasonable headphone level, and addi-
tionally, the receiver antenna circuit is
grounded.

(4)

(5)

INDICATING METER
2-20. The meter M1, located on the front panel

is used to indicate proper filament voltage
setting for either the R.F. or audio tubes and
to indicate transmitter plate current. The
meter M1 is connected through a switch S5
and suitable resistors R17, R18 and R19 so
as to indicate filament voltage of the R.F.
tubes (normally 1.28 volts), filament voltage
of the audio tubes (normally 2 volis) and
the plate current of the transmitter tubes
(normally 16 ma.), when the meter is at
mid-scale. The scale of the meter is purely
arbitrary, being 4 volts full scale in the
audio filament position, 2.56 volts in the
R.F. filament position and 32 milliamperes in
the plate current position. Adjustment is,
therefore, always made to the mid-scale point
to insure proper operating conditions for the
equipment. Filament rheostat R14 provides
control of the audio tube filament voltage
and rheostat R15 gives the same control of
the R.F. tube filament voltage. Transmitter
plate current is controlled by adjusting the
antenna coupling capacitor C13 until mid-
scale reading of the meter is obtained.

BATTERY—NAVY TYPE CNC-19018B

2-21.

Outline and Circuit Drawing, Fig. 16, Dwg.
52053, Page 65.

The battery supplied is designed especially
for use with the TBY Equipment. It fits
snugly into position at the bottom of the
Transmitter-Receiver Unit, Navy Type CRI-
43044 and a built-in receptacle automatically
makes connection through a corresponding
plug in the bottom of the Transmitter-Re-
ceiver Unit. The battery is designed to with-
stand tropical conditions and is protected by
a thin sheet-metal enclosure, plated and paint-
ed to match the appearance of the Trans-
mitter-Receiver Unit. This metal enclosure
protects the battery from damage due to
normal handling, and in addition, produces
a waterproof unit which permits operation
of the equipment while standing in water
or other foreign matter up to a depth of
approximately two (2) inches. The internal
connections of the battery sections to the

connection socket are shown on Fig. 16,
Dwg. 52053, Page 65.

BATTERY RATING AND PERFORMANCE

2-22.

A new battery will show the following volt-
ages as measured between the common term-
inal and the terminal indicated: (Refer to
Fig. 16, Dwg. 52053, Page 65).

Terminal Voltage
B. +156.0
Al +3.0
A2 415
C —17.5

Within 30 days from the date of manufacture,
the battery when used alternately, fifteen
minutes for transmitter load and fifteen min-
utes for receiver load, for a 25-hour period,
will produce a performance as regards volt-
age of not less than the following:

Voltages Under Trans.
. Load at the End of
Terminal Trans. Load Rec. Load 25 Hours
B 5200 chms 9800 ochms  125.0 volts
Al 8 ohms 10 ohms 2.3 volts
A2 7.5 0hms 10 ohms 1.28 volts
C 3750hms OpenCircuit 6.5 volts

At the end of 6 months from date of manu-
facture the battery performance as regards
voltage will not be less than 15 hours when
employed as per the description above.

KEY, CORD AND PLUG ASSEMBLY-—
NAVY TYPE CRH-26013A

© 223,

15

Outline and Connection Drawing, Fig. 14,
Dwg. P-7708922, Page 63.

The telegraph key assembly, supplied as part
of the Model TBY-8 equipment, consists of
a special light-weight unit designed especially

. for use with this equipment. A thin rubber

cover enclosing the key assembly and an in-
ternal gasket make it suitable for operation in
inclement weather. The key mechanism con-
sists of a small plunger operating in a suit-
able bearing. One end of the plunger is fitted
with a conventionally shaped operating knob
and the other end constitutes the contact.
A coil spring provides the necessary return of
the key and is proportioned to permit ac-
curate average speed keying. The mechanism
is housed in a small aluminum box along
with the SEND-RECEIVE switch of the toggle
type. The bottom plate of the box is remov-
able, by removing four screws, to allow access
for cleaning and inspection. This plate ex-
tends beyond the box on two sides to form
flanges for attaching to the top cover of the
Transmitter-Receiver Unit by means of small
spring catches. A four foot connection cable
equipped with a suitable plug provides con-
nection to the Transmitter-Receiver Unit. As
can be seen from Fig. 14, Dwg. P-7708922,
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Page 63, the complete assembly is small and
lightweight, weighing, complete, approxi-
mately 15 pound. Fig. 14, Dwg. P-7708022,
Page 63, also shows the electrical connections
of the key, cord and cable. It will be noted
on either Fig. 14, Dwg. P-7708922, Page 63,
or on the schematic diagram Fig. 10, Dwg.
52513, Page 59, that the SEND-RECEIVE
switch is of the double-pole, single-throw
type with one pole connected in series with
the key to prevent the key circuit from be-
coming accidentally closed when the equip-
ment is being used for reception. It is, there-
fore, impossible to accidentally cause the
low level audio tube V6, Navy Type-30, to
operate as a tone generator and cause unde-
sirable side tone signals in the headphones
when operating the equipment in the “re-

" ceive” position. -
MICROPHONE-HEADPHONE ASSEMBLY—
NAVY TYPE CTE-51022

2-24.

Outline and Connection Drawing, Fig. 13,
Dwg. 52054, Page 62.

The Microphone-Headphone Assembly con-
sists of a small lightweight aircraft type mi-
crophone and a special headset connected by
a special cable to the connector plug. The
Microphone, Navy Type-51004B, is a single
button carbon type encased in a molded phe-
nolic case. It is equipped with a “Press-to-
Talk” button which, when not depressed,
opens the microphone circuit and prevents

IIL.

FIELD INSTALLATION AND PACKING
INSTRUCTIONS

3-1.

3-2.

The complete equipment supplied includes,
in addition to the normal complement of items
necessary for field operation, a set of mobile
spare parts, instruction books and test data
book as listed in paragraph 1-2. The items
necessary for operation in the field are the
Transmitter-Receiver Unit, Navy Type CRI-
43044; one Antenna, Navy Type CWN-66087
or CWN-66087-S; one Key, Cord and Plug
Assembly, Navy Type CRH-26013A; two Mi-
crophone-Headphone Assemblies, Navy Type
CTE-51022; one Battery, Navy Type CNC-
19018B; and one Canvas Carrying Case, Navy
Type CSS-10039B. This field equipment is
packed in the canvas carrying case for trans-
portation on a man’s back when in the field.

The Canvas Carrying Case, Navy Type CSS-
10039B, is equipped with three compart-
ments; one for the Transmitter-Receiver Unit
with its battery attached, one for the two Mic-
rophone-Headphone Assemblies and the Key,
Cord and Plug Assembly, and one for the
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current from flowing when the microphone is
not in use. This precaution prevents excess
drain on the battery and in addition prevents
packing of the carbon in the microphone
button due to excessive heat. The mouth-
piece of the microphone is so designed that
extraneous noises will not materially affect
the microphone, thereby reducing background
noise from this source to a minimum. The

‘headphone set consists of two 300 ohm head-

phones, Navy Type CTE-49016, connected in
series and assembled by means of a special
lightweight cloth strap headband. The two re-
ceivers are equipped with ear cushions that
permit the wearing of the headset for long per-
iods of time without discomfort and at the
same time exclude outside noises that might
otherwise interfere with reception. The head-
set is also equipped with an adjustable chin
strap to help hold the headset in place on the
head and permits considerable activity by the
operator without fear of having the headset
dislodged. The headphone-microphone cord
is specially constructed for this assembly. The
length of cord available for each headphone
and the microphone is sufficient to permit
freedom of movement during operation. When
not in use the microphone may be clipped
to the operator’s shirt pocket or to the ring
on the chin strap. The electrical connections
of this unit are shown in Fig. 13, Dwg.
52054, Page 62.

PACKING, UNPACKING AND TRANSPORTATION INSTRUCTIONS

antenna sections. By opening the two “Zip-
per” fasteners, the main flap on the case may
be folded back permitting the Transmitter-Re-
ceiver Unit with its battery strapped in place
to be put in the large main compartment of
the case. The Transmitter-Receiver Unit
should be positioned so that all controls on
the front panel can be operated when the
flap is folded back. After the Transmitter-
Receiver Unit is in place the two main “Zip-

- pers” are to be closed. The cables of the two

Microphone-Headphone Assemblies and the
Key, Cord and Plug Assembly should be
coiled so as to permit these units to be
placed in the top compartment which is then
closed by its “Zipper” fastener. The long com-
partment on the side of the canvas case is for
storage of the ten antenna sections when not
in use. The flap over this compartment should
be secured by the snap catch after the anten-
na sections have been put in place. The can-
vas carrying case is now packed and can be
placed on a man’s back for adjustment of the
shoulder straps to the proper length for ease
in carrying. The two wide shoulder straps
pass over the shoulders and under the arms
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with the snap catches fastened to the two rings
at the lower corners of the case. The two
secondary straps should be adjusted in length
so that they can be snapped on to the carrier’s
regulation pistol belt. These two straps should
run practically straight down over the man’s
chest to his belt and should keep the shoulder
straps from sliding off the shoulders. Once
the straps have been adjusted the case can be
placed on or removed from the man’s back by
manipulation of the catches on the two straps
which fasten to the carrier’s belt.

SET-UP FOR FIELD OPERATION

3-3.

3-4.

3-5.

The first requirement for reliable communica-
tion is to select the most favorable spot avail-
able for setting up the equipment. The lo-
cation should be as high above surrounding
objects as possible. Best operation is ob-
tained with as few obstructions, such as hills,
steel buildings, etc., as possible in the direc-
tion of proposed transmission and reception.
The operating personnel should, wherever
possible, study the surroundings -carefully
and select an operating point which will con-
form to the above general requirements as
nearly as possible.

After a suitable location has been selected
the equipment should be set up for operation
in the following manner. Remove the Trans-
mitter-Receiver Unit from the canvas case
and the antenna sections from their compart-
ment. Assemble the proper number of an-
tenna sections together as indicated in the
calibration charts and fit the antenna in place

- on the Transmitter-Receiver unit. Adjust the

Antenna to the desired angle as provided for
by the Antenna deflecting mechanism. This
may be conveniently done by grasping the
spring base section and applying sufficient
pressure to rotate the mechanism. Friction in
the mechanism is such that the Antenna will
be held at the angle at which it is set. A
plug-in receptacle above the antenna mechan-
ism provides for connection of an external
antenna through a concentric line. Connect
the Key, Cord and Plug Assembly and one
or both of the Microphone-Headphone As-
semblies as needed. The connector plugs
should be seated properly in their receptacles
in the front panel and the lock nuts on the
plugs drawn up tight to insure proper con-
nection. The equipment is now ready for
tuning adjustments in accordance with Section
IV and selection of final operating locations
as explained in paragraph 3-5.

Before tuning the equipment the Transmitter-
Receiver Unit should be placed in the exact
location from which operation is to be carried
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on. This procedure, although not absolutely
necessary, will insure maximum operating
efficiency by having the equipment tuned un-
der actual operating conditions. This exact
location should be selected carefully. There
should be no large metal objects such as
power lines, steel towers, or buildings, water
tanks, etc., near the antenna as such objects
materially reduce the effectiveness of the
equipment. When in open country, the best
location for the equipment is directly on the
ground on top of a hill. In congested areas
height above ground will be an advantage.

SET-UP FOR OPERATION WHILE BEING
TRANSPORTED '

3-6.

The equipment may be used for communica-
tion while being transported on a man’s back.

‘In this case the Transmitter-Receiver Unit is

not removed from the canvas carrying case.
The Key, Cord and Plug Assembly and one
Microphone-Headphone Assembly are con-
nected as described in paragraph 3-4 and the
antenna is connected to the Transmitier-Re-
ceiver Unit by opening the flap cover of the
small compartment on the side of the carrying
case and connecting the antenna through the
opening. The Antenna may be adjusted to
the desired angle while the Transmitter-Re-
ceiver unit is in the carrying case as described
in paragraph 3-4. The Key-Microphone-Head-
phone compartment of the Carrying Case
should be closed and the “Zipper” fasteners
on the main cover flap closed as far as possible
with the Key and Microphone-Headphone As-
sembly cables protruding through the opening
at the bottom of the flap. (See Fig. 8, Page
57). With the unit mounted on a man’s back
the headphone can be held in place by means
of the chin strap and the hands are left free to
manipulate either the microphone or the key.
The key, in this case, can be held in one
hand, and keying done with the other hand,
or it can be clipped to the belt and keyed
from that position. When using the equipment
in this manner, follow the tuning procedure
outlined in paragraph 4-6.

PACKING EQUIPMENT FOR STORAGE

3-7.

For storage or shipping purposes, the com-
plete equipment is to be packed in the Ship-
ping Chest, Navy Type CFG-10197, provided
for this purpose. The equipment which this
fheSt is capable of accommodating is as fol-
ows:

1 Canvas Carrying Case, Navy Type CSS-
10039B

1 Battery Pack, Navy Type CNC-19018B

1 Key, Cord and Plug Assembly, Navy Type
CRH-26013A
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1 Transmitter-Receiver Unit, Navy Type
CRI-43044
2 Headphone and Microphone Assemblies,
Navy Type CTE-51022
1 Antenna, Navy Type CWN-66087 or CWN-
66087-S
1 Set of Mobile Spare Parts consisting of:
1 Antenna, Navy Type CWN-66087 or
CWN-66087-S
2 Battery Packs, Navy Type CNC-19018B
1 Set Spare Vacuum Tubes consisting of:
2 Navy Type-30
1 Navy Type-1E7G
3 Navy Type-958A
1 Navy Type-959
1 Set of Tuning Charts
2 Instruction Books
1 Test Data Book
2 Keys for Shipping Chest Lock

The Transmitter-Receiver Unit, Navy Type
CRI-43044, is to be packed in the shipping
chest after it has been placed in its Canvas
Carrying Case, Navy Type CSS-10039B. All
vacuum tubes are to be left in the Transmitter-
Receiver Unit when it is packed. The Bat-
tery, Navy Type CNC-19018B, must be re-
moved from the Transmitter-Receiver Unit
before this unit is placed in the canvas carry-
ing case and then in the shipping chest. The
battery is to be packed separately along with
the two spare batteries in the compartment
provided for this purpose. After placing the
Transmitter-Receiver Unit, less its battery in
the canvas carrying case, compress the lower
part of the canvas case (volume normally oc-
cupied by the battery) a sufficient amount to
permit sliding the Transmitter-Receiver ‘Unit
and canvas case into the right hand compart-
ment of the shipping chest. The antenna sec-
tions are to be left in their compartment in
the canvas case and the unit put in the right
hand compartment of the shipping chest with
the top of the Transmitter-Receiver Unit facing

3-10.

3-11.

3-12.

the front of the chest and the {ront panel facing
the top of the chest. Positioning brackets are
provided in the corners of this compartment
to maintain the Transmitter-Receiver Unit in
this position in the chest during handling.

The two spare batteries, Navy Type CNC-
19018B and the battery removed from the
Transmitter-Receiver Unit are to be placed
in the left-hand compartment. These batteries
are to be packed in their cardboard shipping
cartons to protect and hold them in place
during handling. For this reason, when re-
moving a battery for use do not throw the
cardboard carton away as it will be needed
again when the battery is again stored in the
chest. Remove the battery to be used and
then replace the empty carton for further use.
When shipped from the factory two instruc-
tion books, one set of tuning charts, and the
test data book are placed in an envelope and
packed in the shipping chest in the space be-
tween the Transmitter-Receiver Unit and the
top of the chest.

The spare vacuum tubes are the final items
to be packed in the shipping chest. These
tubes (in their original packing cartons) are
stored in the compartment on the under side
of the chest cover. (See Fig. 9, Page 58). The
three audio tubes (two Navy Type-30 and
one Navy Type-1E7G) occupy the left section
of this compartment. The four R.F. tubes
(three Navy Type-958A and one Navy Type-
959) occupy the right section. When a spare
tube is removed for use it is well to return
the empty carton to its place so that all
tubes will remain in their proper positions
during handling.

With all the equipment packed in the ship-
ping chest, the cover should be closed and
locked. When handling or storing the equip-
ment see that the top of the chest is up at all
times to minimize the chance of damage by
movement of the units in the chest or the pos-
sibility of the cover accidentally opening.

IV. OPERATING INSTRUCTIONS

PRELIMINARY

4-1.

The frequency range of the equipment is 28
to 80 megacycles and throughout this range
the equipment is calibrated for operation on
any one of 131 channels separated from each
other by 400 Kc. The calibration charts on
the top cover of the Transmitter-Receiver
Unit give the dial settings and number of
antenna sections to be used for each of these
channels. The channels are numbered from 1
through 131, with No. 1 channel being the
28 megacycle point and No. 131 the 80
megacycle point. No reference to frequency

is made on the calibration chart as all data
are listed according to the channel number.
Operations should, therefore, always be con-
ducted on channel assignments rather than
frequency assignments. Typical tuning data,
Fig. 19, Page 68, lists channels against fre-
quency and may be referred to for purpose
of becoming familiar with channel numbers
and corresponding frequencies.

FIXED LOCATION OPERATION

42,

If the equipment is to be operated at a fixed
location the operating site should be selected
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and the equipment set up for operation as
described in Section III. The following pro-
cedure should then be followed to place the
equipment in operation.

Preliminary

(1)

(2)

(3)

(4)

Remove the antenna sections from their
pocket in the side of the canvas case and
assemble the number of sections indi-
cated on the calibration charts for oper-
ation on the desired channel, starting
with the spring base section which has a
threaded end. Screw this section of the
antenna into place irr the antenna mount
on the case.

Remove the combination Microphone-
Headphone Assemblies and Key, Cord
and Plug Assembly, from the pocket at
the top of the knapsack and le)ug them
into the proper receptacles on the front
panel of the set. The notches in the plug
rim will position the plug properly after
which it should be locked in place by
means of the lock nut on the plug. When
the equipment is to be operated by only
one operator greater volume can be had
by connecting only one Microphone-
Headphone Assembly. The other assem-
bly can be left in the compartment.

Refer to the calibration charts on the
top cover of the Transmitter-Receiver
Unit and set the TRANS. BAND and
RECEIVER BAND selector switches and
tuning controls to the proper points for
the desired channel.

Turn the set ON by means of the dual
POWER switch S6 and S9, making sure
at the same time that the top cover is
properly in place and secured by the
snap catches on the sides of the Trans-
mitter-Receiver Unit. Adjust the fila-
ment voltages to the proper values by
setting the METER SWITCH S5 to the
R.F. FIL. voltage point and adjusting
rheostat R15 until the meter M1 indi-
cates mid-scale reading as indicated by
the mid-scale mark. Change the METER
SWITCH S5 to the AUDIO FIL. voltage
position and similarly adjust rheostat
R14 so that the meter indicates to the
mid-scale position. If the meter fails to
come to the mid-scale point with rheo-
stat RI4 or RIS fully clockwise, the
battery should be replaced.

Receiver Adjustment

(5)

Adjust the VOLUME controi to approxi-
mately its mid-position and advance the
REGEN. control clockwise from its ex-
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(6)

(7)

(8)

(9)

treme left-hand position until a definite
rushing or hissing sound is heard in the
headphones. This sound indicates that
the detector tube is super-regenerating
and can be heard whenever there is no
signal present. As the REGEN. control
is advanced in a clockwise direction the
super-regeneration noise will increase in
strength. Preliminary adjustment should
be made to a point where this noise is
not objectionable to the ear.

Adjust the REC. ANT. TUNING control
to approximate resonance. In general,
this control will resonate near its ex-
treme clockwise position at the high fre-
quency end of each band, near the mid-
point position in the center of each band
and near the extreme counterclockwise
position at the low frequency end of each
band. Approximate adjustment should
be made by setting this control to a posi-
tion governed by the portion of the band
the operating channel occupies.

Tune in the desired signal by slight
readjustment of the RECEIVER TUN-
ING control, if necessary. (See also
Calibration Checking Paragraph 4-3).
Exact tuning or resonance is indicated
by minimum super-reégenerative noise in
the headphones. With the RECEIVER
TUNING control adjusted in this man-
ner make final adjustment of the REC.
ANT. TUNING by adjusting this control
for minimum super-regenerative noise.
Final tuning adjustment is that setting
of the REC. ANT. TUNING control and
the RECEIVER TUNING control which
produces minimum super-regenerative
noise in the headphones.

Final adjustment of the REGEN. control
should now be made by setting the regen-
eration just above the point where super-
regeneration starts. This seiting nor-
mally produces maximum sensitivity of
the receiver and should be used at all
times except possibly when an extreme-
ly strong signal is being received. Un-
der such a condition the regeneration
control may be advanced in a clockwise
direction a sufficient amount to elimin-
ate distortion which may be present due
to overloading of the detector tube. If a
strong signal is being received it may be
necessary to reduce the volume by turn-
ing the volume control in a counterclock-
wise direction at the same time.

If two receivers are being operated on
the same frequency in close proximity
to each other, it may become necessary
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to readjust the REGEN. control to avoid
interference with reception. A small
amount of energy from the oscillating
detector tube is radiated from a receiver
antenna; another receiver tuned to the
same frequency and located in close
proximity to the first receiver will pick
up this energy. The receiver radiated
energy is modulated with the super-
regeneration interrupter frequency (ap-
proximately 30 Kec.) and this modulation
will cause an interfering beat note to be
heard in the second receiver. If such
interference does exist, the REGEN. con-
trol should be adjusted until the inter-
ference is a high frequency tone where
it will not interfere with normal recep-
tion.

Transmitter Adjustment

(10)

(11)

Set the meter switch S5 to its mid-posi-
tion (TRANS. PLATE MA.) to read
transmitter plate current. Push the
“Press-to-Talk” button on the side of
the microphone, or place the SEND-
RECEIVE switch on the key to SEND.
The meter should indicate, and by ad-
vancing the TRANS. ANT. LOADING
control in a clockwise direction from its
minimum setting (pointer straight up),
the loading to the antenna will be in-
creased to the point where the meter in-
dicates mid-scale. This is the proper
setting for the antenna adjustment and
should always be made by approaching
the proper plate current value by a
clockwise rotation of the antenna control.
Coupling to a point beyond the mid-
scale reading on the indicating meter
will decrease the life of the transmitter
tubes and in most cases results in a de-
crease in actual power to the antenna
rather than an increase. It is, therefore,
advisable never to load the transmitter
beyond the mid-scale reading on the in-
dicating meter. This brings the trans-
mitter to its proper operating condition
at the desired frequency. When making
this adjustment of the TRANS. ANT.
LOADING control the operator should
be crouched or seated beside the Trans-
mitter-Receiver Unit in such a position
as to avoid slight frequency errors due
to the presence of the man’s body in the
direct field of the antenna.

For telephone operation, after the above
adjustment has been made, it is only
necessary to press the “Push-to-Talk”
button on the side of the microphone and
talk in a normal tone of voice with the
face of the microphone approximately
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(12)

one inch from the lips. The SEND-
RECEIVE switch on the key must be in
the RECEIVE position when telephone
operation of the transmitter is being
used; otherwise the set will remain in the
transmit position after the microphone
button has been released.

For MCW operation of the transmitter,
place the SEND-RECEIVE switch on the
key to the SEND position and operate
the key. A side tone is provided in the
headphones to enable the operator to
hear his own sending. When operating
the key while it is fastened on the cover
of the Transmitter-Receiver Unit care
must be taken that the arm and body of
the operator are kept out of the active
field of the antenna as much as possible.

L]
CALIBRATION CHECKING

4-3.

The crystal calibrator circuit in the Trans-
mitter-Receiver Unit is to be used for check-
ing and readjusting the calibration of both

the transmitter and the receiver.

This check

may be required due to changing tubes, etc.,
and should also be made at the time of tun-
ing the equipment.

RECALIBRATION AFTER CHANGING
TUBES

4-4. To assure proper calibration after changing
tubes, it is recommended that the procedure
outlined below be followed before the equip-
ment is taken into the field.

Receiver Recalibration Procedure

(1)

Whenever tubes are changed in the re-
ceiver R.F. circuits (especially true of
the detector tube) or for any other rea-
son it is believed the calibration of the
receiver may have been affected, the
equipment can be recalibrated in the fol-
lowing manner: Turn the equipment
“on” for reception and adjust the receiv-
er for operation in the desired band on
a channel that is a multiple of 5 mega-
cycles. These crystal check points are
clearly indicated on the calibration
charts, Turn switch S4 (CRYSTAL ON-
OFF) to ON and adjust the RECEIVER
TUNING control to the point where
super-regeneration hiss is a minimum.
Also adjust the REC. ANT. TUNING
control for minimum hiss. The receiver
is now tuned to the crystal calibrator
and the new dial reading should be re-
corded along with the difference between
this dial reading and the dial reading
shown on the calibration chart. To make
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sure that the receiver is tuned to a har-
monic of the crystal calibrator and not
to some other signal, turn the crystal
“on” and “off” and note that the signal
appears and disappears as this is done.
At least two points in the band should be
checked in this manner. Any constant dif-
ference from the calibration chart read-
ings can be compensated for by lockin

the dials at resonance with the crystal
circuit by means of the dial lock, open-
ing the. top cover of the Transmitter-
Receiver Unit and readjusting the drum
to its calibrated reading as taken from
the calibration chart. The drum is held
in place by friction and can be moved by
exerting pressure in the correct direc-
tion. The receiver is now in calibration
and the desired channel settings can be
taken directly from the calibration chart.
If the discrepancy is more than 20 dial
divisions, the receiver should be carefully
inspected for possible damage to the coils
or tuning capacitors. If such a condition
does exist the equipment should be re-
aligned in accordance with the procedure
given in Section VI, Servicing Instruc-
tions.

Transmitter Recalibration Procedure
(2) To check the transmitter calibration,

switch the equipment ON and place
the transmitter in operation as described
in Paragraph 4-2, tuning it to a crystal
check point. Switch the crystal calibra-
tor ON and carefully readjust the
TRANS. TUNING control until a beat
note is heard. Be careful to keep the
transmitter plate current at its normal
value (mid-scale on meter M1) and to
make all adjustments in a location where
surrounding metal objects are not in
close proximity to the antenna. Some
hand capacity effect may be noted at
certain parts of the frequency range and,
if present, this effect should be compen-
sated for by adjusting the TRANS. TUN-
ING control so that the beat note is pres-
ent with the hand removed. Movement
of the operator may also affect the con-
trol setting for “zero-beat” due to chang-
ing position of his body or of the control
cables within the field of the antenna.
The operator should, therefore, assume a
normal operating position before the set
and maintain that position throughout
the process of re-calibration. At least
two points in the band should be checked
and readjusted if necessary, in the same
manner as described previously for the
receiver. If the deviation is greater than
20 dial divisions a careful check for
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damage to coils or tuning capacitor
should be made and realignment made if
necessary per Section VI, Servicing In-
structions.

FIELD CALIBRATION CHECK BEFORE
TUNING

4-5. Continued or extensive handling of the equip-
ment may cause a slight shift in the tuning
mechanism of the Transmitter-Receiver Unit
and it is, therefore, advisable to follow
the checking procedure outlined below when
tuning the equipment to a desired channel
for the first time after considerable handling
or transportation has taken place.

Receiver Calibration Check

(1) Select the two crystal check points
nearest the desired channel as indicated
on the calibration chart and check the
actual settings of these two points against
the calibration chart data. The check-
ing procedure is the same as described in
paragraph 4-4 (1). If there is prac-
tically no deviation (two divisions or
less) the equipment may be tuned in the
normal manner (Paragraph 4-2 (5),
(6), (7) and (8) ), using calibration
chart data. However, if there are more
than two divisions difference between the
crystal checks and the calibration chart
data the average dial division difference
and direction of this difference (minus
or plus) should be determined. Adjust-
ment to any desired channel should then
be made by taking the calibration chart
data and subtracting or adding as the
case may be, the average dial divisions
difference or deviation determined above.
This procedure, if carried out accurately,
will insure the equipment being *“on”
frequency. This procedure requires
very little time and will insure contact
with other equipments being made in a
minimum of time.

Transmitter Calibration Check.

(2) The procedure for checking transmitter
calibration and the compensation made
for any deviation found is carried out
in exactly the same manner as described
in Paragraph 4-5 (1), for the receiver.
The actual checking against the crystal
calibrator is made in the same manner
as described in Paragraph 4-4 (2). If
conditions of secrecy exclude the possi-
bility of placing the transmitter on the
air to check calibration, the equipment
should be checked carefully in this re-
gard before taking the equipment into
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the field. The receiver, on the other hand,
can be checked at any time while in the
field as the radiation from this source
is very small and at the most travels
only a short distance.

OPERATION WHILE BEING TRANS-
PORTED ON A MAN’S BACK

4-6. When the equipment is to be operated while
being carried on a man’s back it should first
be set up for operation in accordance with
Paragraph 3-6, and then tuned in accordance
with the following instructions:

Receiver Operation
(1) The operation and tuning of the receiver

are to be conducted in exactly the same |

manner as described in Paragraph 4-2
((5), (6), (7), (8), and (9)) for fixed
station operation. The operation of the
receiver and accuracy of frequency set-
ting on the receiver are not materially
affected by location of the equipment
with respect to ground or surrounding
objects. This is so because the receiver
selectivity is relatively broad and also
because the R.F. amplifier stage prevents
any tuning effect of the antenna upon
the detector.

Transmitter Operation

(2) Transmitter operation and output fre-
quency are affected somewhat by changes
in antenna characteristics such as may
be encountered if the transmitter is tuned
while on the ground and then hoisted
to a man’s back. This effect can be avoid-
ed, of course, by tuning up the trans-
mitter while it is in position on a man’s
back. If this is not feasible the effect
can be compensated for as follows: Tune
the transmitter in the normal manner
(Paragraph 4-2 (10) ) while on the
ground and then lock the transmitter
tuning control in place. Then advance
the TRANS. ANT. LOADING control
until the pointer of meter M1 is approxi-
mately 14 inch beyond normal mid-scale
value. Next, lift the Transmitter-Receiv-
er Unit to a man’s back and note the
amount of reduction in plate current as
indicated by meter M1. If the meter M1
returns to exactly mid-scale reading the
compensation adjustment was correct
and no further tuning is necessary. How-
ever if the meter still reads higher than
the mid-scale value the compensation was
too great and coupling must be reduced
slightly. Similarly, if the meter drops
below the mid-scale value the compensa-
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tion was not great enough and the ad-
justment should be repeated with the
coupling advanced a little more. This
condition varies with frequency and also
with length 'of antenna (see next para-
graph). Experience will soon indicate
the degree of compensation necessary to
produce proper results.

Transmitter and Receiver Unit Opera-
tion with Reduced Antenna Length

(3) The antenna lengths specified on the

equipment calibration charts are the
maximum lengths to be used and give
maximum performance. However, it may
be necessary at times to operate with re-
duced lengths of antenna and corre-
spondingly reduced range of transmis-
sion. If such operation is desired, the
number of antenna sections may be re-
duced to a minimum of four sections.
Reducing the length of the antenna causes
a deviation from assigned channel fre-
guency. The extent of this frequency

eviation increases as the antenna is
shortened. Compensation for this devia-
tion should be taken care of by check-
ing against the crystal calibrator in a
manner similar to that outlined in Para-
graph 4-3. It may be found that on cer-
tain frequencies on each band it will be
impossible to load the antenna complete-
ly. Adjustment, in this case, should be
made for maximum possible loading.

GENERAL OPERATING INSTRUCTIONS

4-7.

(1) Two Microphone-Headphone Assemblies,

Navy Type CTE-51022 are supplied with
the equipment to permit more than
one man to operate the equipment. As
can be seen from the schematic diagram,
Fig. 10, Dwg. 52513, Page 59, these two
units are connected in parallel when
both are plugged into the Transmitter-
Receiver Unit. This places the two head-
phones in parallel across the output
winding (terminals 4 and 5) of the out-
put transformer T3, and consequently
cuts the load impedance on this winding
to Y% normal value, This reduction in
load impedance reduces the audio out-
put available from the receiver which
may, in the case where extremely weak
signals are being picked up, reduce the
intelligibility of the signal. In such a
case it would be well to disconnect one
Microphone-Headphone Assembly until
more favorable conditions are encount-
ered. Similarly, the two microphones
are in parallel and if both microphone
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switches are closed at the same time
twice normal microphone current will be
taken from the supply battery. Opera-
tion should, therefore, never be attempt-
ed with both microphones turned “on”.
One microphone button should always
be open when the other is closed. If
operation is to be transferred from one
operator to the other, the one not talk-
ing should immediately release his mi-
crophone button.

The CRYSTAL—ON-OFF control switch
S4 should never be left ON when this
part of the circuit is not in actual use.
An unnecessary drain on the battery is

(2)

(3)

imposed when this circuit is left on
while not in use. To prolong battery life,
therefore, the crystal calibrator should
be turned OFF except when needed.
Avoid as much as possible the exposure
of the luminescent markings to direct
sunlight. Prolonged exposure will cause
discoloration and temporary loss of bril-
liance. A gradual loss of brilliance de-
velops with age. The useful life is from
2 to 6 years, Before replacing parts
check markings by placing in a dark
room for several hours to be sure loss
of brilliance is not temporary and due
only to exposure to sunlight.

V. MAINTENANCE

ROUTINE INSPECTION

5-1.

To minimize difficulties in service, equipment
should be given periodic inspection. In par-
ticular, the items mentioned in the following
paragraphs should be thoroughly checked for,
both in the transmitter unit and in the receiver
unit.

CAUTION—Care must be exercised in re-
moving the chassis from the case to prevent
damage to the coils or changing the position
of wires. The connection to the conceniric
line receptacle must be disconnected before
the chassis can be removed completely from
the case. When the chassis is out of the
case, extreme care must be exercised to
avoid damage to any of the components,
especially the receiver . detector variable
capacitor and the frequency tuning capacitor
of the transmitter. Never lay the unit on its
back since doing so may bend the plates of
the capacitors located at the extreme rear of
the chassis. Berding too slight to be readily
detected will change the calibration from that
shown on the calibration charts. Before com-
pletely reinserting the chassis in its case, the
concentric line connection must be made. The
correct position for the spade type terminal
is straight forward toward the front panels.
After this connection has been made, the
chassis may be pushed the rest of the way
into the case and the nine screws holding the
chassts replaced.

1. Transmitter-Receiver Unit, Navy

Type CRI-43044 :

Check for Looseness and Wear

(a) All screws throughout the unit

. should be tight.

(b) The detector shield cover should fit
tightly and make good electrical con-
tact when in place. If necessary,
clean contact surfaces of cover and

shield.
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(c) All tubes should be tight in their
sockets and make good contact.

(d) All controls on front panel should

operate freely without binding or ex-

cess play. However they should fit

snugly enough against the rubber gas-

kets to prevent the entry of moisture.

(See Lubrication, paragraph 5-6).

(e) All contacts on the coil switching as-
semblies should be making proper
contact. They should not be bent or
deformed. (See Cleaning and Ad-
justing, below.)

(f) Coils should not be deformed and all

turns should be secured to the small

spacing strips.

Wiring should be inspected for loose

or broken connections.

Connector plug P1 to battery should

be secure and contact prongs should

not be bent or deformed.

(g)
(h)

Cleaning and Adjusting

(i) Transfer relay K1 contacts should be
cleaned first by blowing out dust
and then a clean strip of paper
should be drawn between the con-
tacts a number of times to remove
dirt and grit.

(j) The coil contacts and the connector

springs on each of the coil assemblies

should be cleaned first by blowing
out the dust with a hand bellows and
then by rotating the coil assemblies
several times with a clean sheet of
paper inserted between the springs
and the coil contacts. Replace or
move the paper after each rotation

of the coil assembly to provide a

clean wiping surface.

The main tuning controls should be

cleaned if necessary to remove dust

and possible excess grease. (See

(k)
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Lubrication, Paragraph 5-6.)

. (1) Tube prongs should be free from dirt
and corrosion. If necessary, they
may be cleaned with a fine sandpaper.

(m) Al ceramic insulating surfaces
should be wiped free of dust and dirt.

(n) All variable capacitors should be
cleaned by blowing out with air, to
remove dust and dirt avoiding excess
pressure that might bend the plates,

(o) The surface of the chassis and that of
the case where contact is made be-
tween the two should be cleaned to
insure good, electrical contact.

(p) The enamel covered wire on the coils
used in the Transmitter-Receiver
Unit should be examined for chip-
ping or flaking of the enamel. Shouﬁl
the enamel chip or flake, touch up
the spots as soon as they are noted,
with a good grade of quick drying
enamel, using a small brush for the
purpose. Care must be taken when
doing this that the turns are in no
way bent or deformed by careless
handling of the brush.

(q) The Antenna deflection mechanism
should be cleaned of all dirt or grit
and checked for proper operation.
Friction of the rotating component of
the mechanism should be such that
the Antenna is held securely at what-
ever angle it is set. If it appears
necessary to adjust the amount of
friction, the set screws in the adjust-
ing knob on the mechanism may be

loosened using the set screw wrench.

provided in the top cover of the
equipment. The adjustment knob is
then free to turn and the friction may
be increased or decreased as desired.
After adjustment has been made the
set screws should be tightened. The
deflection mechanism does not require
lubrication for proper operation and
should be kept free of oil or grease.

2. Antenna, Navy Type CWN-66087 or

CWN-66087-S

Check particularly:

(a) All end ferrules should be free of
dirt or corrosion and each section
should fit properly into the next sec-
tion.

(b) Sections should be straight and not
deformed.

(¢) Check the pigtail inside the spring
base section for possible breakage or
po&)r electrical connections at the
ends.

5-2.

5-3.

3. Battery, Navy Type CNC-19018B

The battery may be checked either by
actual operation of the equipment or by
voltage measurement of the battery itself.
If the battery is checked by the latter
method, the voltages should fall within
the limits given in Paragraph 2-22.

4. Microphone-Headphone Assembly,
Navy Type CTE-51022

This assembly should be checked for de-
terioration of the cord and for possible
loose connections at the plug and head-
phones. Circuit check for continuity at
plug terminals in accordance with Fig.
13, Dwg. 52054, Page 62.

5. Key, Cord and Plug Assembly, Navy
Type CRH-26013A

Check for deterioration of the cord and
for loose connections. Remove bottom
cover of key and clean key contacts by
passing paper or a fine sandpaper be-
tween the contacts. Be sure the bottom
gasket is in place when reassembling the
case,

Should the equipment be exposed to the ef-
fects of salt water spray, the battery should
be removed to prevent electrolysis until the
equipment can be dried. After thorough
wiping to clean and dry, a small amount of
light 0il on a soft cloth wiped over the etched
name-plate will preserve the finish and pre-
vent the corrosive action of salt water spray.

All of the aluminum used in the equipment
has been treated to resist the effects of salt
water spray. Should this surface treatment
be scratched or broken, seal the exposed sur-
faces with clear lacquer. If any screws or
nuts have been removed, the surfaces under
the lockwashers must be properly treated
with clear lacquer. Electrical contact must
be maintained, however, in the case of
grounding screws and surfaces.

REPLACEMENTS
5-4. The only components which normally may

be expected to require occasional replace-
ment are the vacuum tubes and battery. In
general, whenever the performance of the
equipment is below its previous standard, the
tubes should be checked by comparison with
tubes known to be good. The battery should
be checked to determine whether it is within
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the limits for a usable battery as given in
paragraph 2-22,

If, due to normal conditions, components
such as transformers, resistors, capacitors,
choke coils, etc., fail they should be replaced
by similar units taken from the spare parts
supplied or as listed under the heading of
Parts List, Table II, Pages 34 through 41.

LUBRICATION

5-6.

6-1.

6-2.

The tuning control bearings, the coil assem-
bly bearings, variable capacitor bearings, etc.

should be lubricated once every six months
with a few drops of light penetrating oil, such
as a good typewriter oil. Care should be
taken, however, to see that this lubrication
does not get on to rubber parts or the coil
connector springs as lubrication at this point
will cause poor contact by allowing dirt to
accumulate rapidly. Proper procedure is to
clean thoroughly all surfaces that are not
actually bearing surfaces after lubrication
has been applied.

VI. SERVICING INSTRUCTIONS
LOCATION OF TROUBLES '

If the equipment appears inoperative, it is
suggested that before looking for defective
circuits, the following points be determined:

(a) Is the battery making proper connection
to the chassis and if so, are its voltages
within the limits given in Paragraph
2-227

(b) Are all connecting plugs properly in-
serted and making good contact?

(c) Are all tubes making good contact in
their sockets and do all filaments light
properly? '

(d) Are the band changing coil contacts mak-
ing good contact? Rotate band switches
a number of times and note if equipment
returns to the same condition each time.

(e) Is transfer relay making good contact?
Operate SEND-RECEIVE switch on Key,
Cord and Plug Assembly or “Press-to-
Talk” button on microphone a number
of times and note if equipment returns
to the same condition each time.

(f) Are filament voltages adjusted to proper
value as indicated on. Meter M1?

(g) Are all tubes good? If no ready means
of checking tubes is available replace all
tubes with new tubes before checking
for defective circuits.

For checking the various: circuits in attempt-

ing to locate trouble, the most essential in-

strument is a voltmeter having a resistance
of at least 1000 ohms per volt. An indicating
circuit tester or chmmeter will also prove of
value for this work. A combination voltmeter-
milliameter-ohmmeter is particularly useful
as it provides means for complete checking.

See Paragraph 6-22 for complete circuit

checking data.

The schematic diagram and wiring diagram,

Figs. 10 and 11, Dwgs. 52513 and 52003,

Pages 59 and 60, will prove of value for

tracing circuits or locating trouble. In the

following sections are listed various troubles
that may be experienced in the use and
operation of the equipment, together with
their probable causes and suggested remedies.

INSUFFICIENT DISTANCE RANGE

6-4.

This may be due to the following general

causes:

(a) Unsuitable Frequency. Considerable
variation in wave propagation exists on
different frequencies within the 28 to 80
megacycle range of the equipment. The
propagation on any one frequency varies
from day to day and even from hour to
hour. For this reason considerable care
must be exercised in selecting the proper
operating frequency to suit the existing
conditions.

(b) Improper Operating Site Selected—(Re-
fer to Paragraph 3-3). Often a new site
within a very few feet of the original
position will greatly improve operation.
This is especially true at frequencies
above 40 megacycles.

(c) Unsuitable Type of Transmission-—Much
greater range is obtainable from MCW
than from radio telephony. It is best
to establish communication by means of
MCW and after the equipment is proper-
Iy Smed radio telephony may then be
tried. '

FADING OR POOR SIGNAL QUALITY

6-5.

This condition may be encountered on fre-
quencies between 28 and 40 megacycles. Fad-
ing may occur at either a slow or rapid rate,
sometimes so fast that it makes itself evident
more by distortion of speech than by notice-
able fluctuations in volume. This condition of
fading is more likely to occur the closer the
operating frequency is to the 28 megacycle
end of the frequency range of the equip-
ment. Fading may often be reduced by using



Navy Model TBY-8 Ulira-Portable Very-High Freq. Transmitting-Receiving Equfpment

a higher frequency. A common form of
apparent fading in voice transmission is due
to faulty microphone technicl;ue of the opera-
tor if he fails to speak closely or evenly into
the microphone.

SIGNALS OFF FREQUENCY

6-6. Signals steady but off frequency may be due
to calibration being in error. (Refer to Para-

graph 4-3.)

TRANSMITTER DOES NOT LOAD

6-7. If transmitter plate current does not rise as
antenna coupling is increased (refer to para-
graph 4-2 (10) ), the following may be the
cause:

(1) Transmitter not oscillating. May be
caused by any one of the following:
(a) Poor Transmitter tubes — Replace

with new tubes.

(b) Battery dead—Battery too low to
allow transmitter to oscillate. This
condition is sometimes apparent by
a rise in plate current when coupl-
ing is first increased but drops sud-
denly as coupling is further in-
creased. Remedy: Replace with
fresh battery.

(¢) Grid resistor R4 or grid choke L10
open—Replace with new part from
spare parts.

(d) Low filament voltage—Adjust fila-
ment to proper value (mid-scale on
meter M1).

(2) Antenna circuit open. Check circuit
through contacts “F” of transfer relay
K1. Check contacts to coupling coil S3
on the transmitter coil assembly.

(3) Antenna circuit grounded. Check for
dirt or bent plates in antenna coupling

- capacitor C13. Check for ground at con-
tacts of K1 and at concentrie line term-
inal.

(4) Poor relation between antemna and
ground. It may be found at times that
by moving the location of the equipment
closer to ground the loading can be in-
creased to normal.

TRANSMITTER DOES NOT DRAW PLATE
CURRENT

6-8. If the transmitter does not draw plate current

as indicated on Meter M1, check the follow-

ing parts of the circuit.

(a) Plate resistor R3 for open circuits.

(b) Contacts of transmitter band switch S3
for open circuit.
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(c) Contacts of meter switch S5 for open
circuits at the mid-position.

(d) Transformer T3 secondary winding
(terminals 6 and 7) for open circuit.

(e) Bypass capacitor C28 for short circuit.
(f) Plate supply contacts K1-E open.

TRANSMITTER LOADS PROPERLY BUT
DOES NOT MODULATE ON PHONE

6-9. If the transmitter appears to load into the

antenna properly but voice transmission is
weak or does not exist at all, the following
points should be checked:

(a) Check the 714 volt section of the battery
for proper voltage.

(b) Check microphone button for proper
operation. Try second Microphone-Head-
phone Assembly. If operation is the
same on both, the chances are both units
are functioning properly and connec-
tions at P2 and P3 are correct.

(c) Check microphone winding (terminals 3
and 4) on transformer T2 for open cir-
cuit. ‘

(d) Check microphone resistor R11 for open
circuit. .

(e) Check continuity of secondary winding
(terminals 5, 6 and 7) on transformer
T2.

(f) Check for proper operation of output
audio tube V7 by measuring all voltages
at this tube.

(g) Check continuity of primary winding
(terminals 1, 2 and 3) on transformer

T3.

TRANSMITTER LOADS PROPERLY BUT
DOES NOT MODULATE ON MCW

6-10. If the transmitter appears to load into the

antenna properly but does not modulate

when the key is closed it should be apparent

by absence of side tone in head-set. The fol-
lowing points should be checked.

(a) Check for open circuit in the key circuit
consisting of the key, send-receive switch
S101, key, cord and plug connections.

(b) Check for open circuit of winding (term-
inals 5 and 6) on Transformer T1.

(c) Check for open circuit of resistors R12
and R13 and capacitor C25.

(d) Check windings (terminals 3 and 4) on
transformer T1 and (terminals 1 and 2)
on transformer T2.

(e) Check for open circuit at contacts “C”
of relay K1. This can be checked by ad-
vancing the volume control R7 to the
full “on” position. If contacts are satis-
factory, position of volume control will
make no difference in operation.



Navy Model TBY-8 Ultra-Portable Very-High Freq. Transmitting-Receiving Equipment

(f) Check remaining parts of audio circuit
as outlined in paragraph 6-9. _
(g) Check capacitor C24 for short circuit.

MCW OPERATION PRODUCES

UNNATURAL AUDIO FREQUENCY

6-11. If operation appears proper on MCW but
the side tone is not approximately 800 cycles,
check for an open circuit in capacitor C24.
If this does not correct the trouble, check
C21, C22, C25, R7, R12, and R13, as these
parts also affect the frequency obtained on

MCW. ‘

RECEIVER DOES NOT'
SUPER-REGENERATE

6-12. If no position of the regeneration control will

produce the characteristic super-regenerative

hiss in the headset, the following parts of the

circuit should be checked:

(a) Change receiver detector tube and if
trouble is not remedied, proceed with
the following checks.

(b) Check for open circuit in the detector
band change contacts S2.

(c) Check for open circuit of grid resistor
R2

(d) Check for open or short circuit of capac-
itors C7, C8, C11 and C12.

(e) Check for short or open circuit in chokes
L12 and L13. :

(f) Check for open circuit in transformer
T1 winding (terminals 1 and 2).

(g) Check for open circuit in regeneration
control R8 or resistor R10.

LACK OF SENSITIVITY IN RECEIVER
6-13. If the receiver appears to be operating prop-

erly as indicated by normal action of the re-

generation control, but signals are all weak

or completely missing, check the following
circuits:

(a) Check for defective R.F. tube.

(b) Check that the grid and plate clips are
in position on tube V1.

(c) Check for open antenna circuit by look-
ing for open or poor connections at con-
tacts “E” of relay K1; broken or ground-
ed shielded lead between relay K1 and
the range switch assembly S1; poor or
open contact at the contacts of range
switch S1.

(d) Check for grounded or short circuited
tuning capacitor Cl or trimmer C2 in
the R.F. stage.

(e) Check for open circuit in plate circuit
of the R.F. tube at the contacts of the
detector band switch S2.

(f) Check for open circuit of screen resistor
R1 and plate choke L11.

(g) Check C4 and C5 for open or short cir-
cuits. ,

(h) If the above checks do not reveal the
source of trouble, check alignment of the
receiver per paragraph 6-21.

RECEIVER COMPLETELY DEAD
6-14. If the receiver appears to be completely

dead the trouble can be either in the R.F.
section or the audio section. The procedure
to follow in determining which circuit is de-
fective is to change to the transmit posi-
tion and operate the equipment on MCW and
voice transmission. If these two modes of
transmission function properly it can be as-
sumed that the audio system is functioning.
If however, these modes of transmission do
not function properly the trouble probably

lies in the audio system and the procedure

of checking should be similar to that outlined

in paragraphs 6-9 and 6-10. If from the above

check, the trouble appears to be in the R.F.

section, follow the procedure outlined below:

(a) Check for open circuit in the plate sup-
ply to the detector tube by checking re-
sistors R8, R10, transformer T1 wind-
ing (terminals 1 and 2), inductance L12
and contacts of switch S2 for open cir-
cuit,

(b) Check headphone circuit for open cir-
cuit by checking winding (terminals 4
and 5) on transformer T3; connection
from T3 (terminal 4) to J1 and J2;
connection from T3 (terminal 5) to
ground and continuity of headphone set.

(c) Repeat checks outlined in Paragraph

. 6-12.

EXTREMELY STRONG SIDE TONE ON
MCwW

6-15. If, with the equipment normal in all respects
except that when operating MCW, an ex-
tremely strong side tone signal in the head-
phones is obtained the trouble is a short cir-
cuit of resistor R16. This short circuit may
be due to improper operation of contacts “B”
on relay K1 or a direct wiring short.

CRYSTAL CALIBRATOR DOES NOT
OSCILLATE

6-16. If, when the crystal calibrator is turned “on”
and no reduction in super-regenerative hiss
can be heard when tuning through the re-
ceiver frequency range, it can be assumed
that the calibrator circuit is not oscillating.
The probable causes are:

(a) Crystal defective or making poor con-
tact in its socket. Clean crystal holder
contacts and socket contacts and shake
crystal gently.
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b) Grid resistor R5 open.

c) Plate coil L14 open or plate capacitor
C19 open or defective.

d) Plate resistor R6 open.

(e) If tube V5 does not light, switch S4 may

be defective or R9 may be open.

CRYSTAL FUNCTIONS FOR RECEIVER
CALIBRATION BUT NOT FOR TRANS.

MITTER

6-17. It is possible for the crystal oscillator to be
oscillating properly and thereby allow cali-
bration of the receiver in accordance with
Paragraph 4-5 (1), but at the same time be
unable to hear a beat note when trying to
calibrate the transmitter per Paragraph 4.5
(2). In this case, check the coupling circuit
from L14, R6 through capacitor C20 to the
input transformer T1 (terminal 2) for open
circuit or grounding.

(
(
(

INSTRUCTIONS FOR SERVICING THE
EQUIPMENT

6-18. In addition to the periodic check on the oper-
ation of the equipment as outlined in Section
V it is recommended that, whenever possible,
the equipment be subjected to a complete
service check-up and re-alignment. The pro-
cedure to be followed and the data necessary
are as follows:

GENERAL SERVICING INSTRUCTIONS

6-19. The equipment should be set up and operated
" in accordance with instructions contained in

Sections I11 and 1V of this book. If, during
the course of operation, the equipment does
not appear to function properly the troubles
should be located and remedied with the help
of the procedure given in paragraphs 6-1
through 6-17, inclusive. The equipment should
then be subjected to the inspection, adjusting,
cleaning and lubrication procedure covered
in Section V. The following additional checks
and adjustments should be made.

(1) Indicating Meter M1 Check—Check
the three ranges of the meter on the panel
by comparing with calibrated instru.
ments. No tubes should be in their
sockets while these tests are being made.
Deflection of the needle to the mid-point
marking on the scale should indicate as

follows:

Selector Switch Position Calibration
AUDIO FIL. voltage 2.0 volts
TRANS. PLATE M. A. 16 ma.
R.F. FIL. voltage 1.28 volts

(Calibration should be within plus or

minus 5 per cent.)

(a) In the AUDIO FIL. voltage posi-
tion the input voltage can be ap-

plied between the filament rheostat
and the chassis with the comparative
reading taken from the filament
terminals of tubes V6 or V7.

(b) Connection for the TRANS. PLATE
M. A. reading must be between the
power plug and resistor R3.

(c) For the R.F. FIL. voltage position,
the input voltage can be connected
between the corresponding rheostat
terminal and the chassis. The stand-
ard meter should be connected to
the Navy Type-958A detector tube
filament clips in the receiver por-
tion of the set.

(d) If the measurements indicate an in-
accuracy greater than plus or minus
5 percent, the meter should be re-
moved from the equipment and
checked by itself. At mid-scale the
accuracy of the meter should be
plus or minus 4 percent. Replace
resistors R17, R18 and R19, if nec-
essary to bring the meter within the
plus or minus 5 percent limit when
in the equipment.

After the above procedure has been fol-

lowed the Transmitter-Receiver Unit

should be tested and realigned if neces-
sary according to the following proced-
ure:

TRANSMITTER ADJUSTMENTS
6-20. The transmitter should be checked for accur-

acy of calibration, power output and modula-

tion in the following manner:

(1) Calibration and Realignment—The
calibration of the transmitter should be
checked in accordance with the proced-
ure given in paragraph 4-4 (2) if it has
not previously been done under para-
graph 6-19. If the calibration is found
to be correct or easily compensated for
no further work is necessary. However,
if the calibration is “off”” to the extent
that readjustment by means of the vernier
drum dial is impractical, the transmitter
coils or condenser may be readjusted to
correct calibration. The readjustment by
this means, however, should be made
only by thoroughly experienced person-
nel and then only after it is definitely
known to be necessary. Exact calibration
varies with location to such an extent
that unless checking is done under sim-
ilar conditions to those used in making
the original calibration, the extent to
which the calibration is “off” is question-
able. Set the Transmitter-Receiver Unit
in the center of a four foot square metal
plate which is resting on top of a table
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(2)

or bench. The table should be so located
that surrounding objects are at least 15
or 20 feet away. The operator should be
seated before the equipment and remain
in that position while checking calibra-
tion. If all the bands appear to be “off”,
the trouble probably is in the tuning
condenser or the setting of the dial
with respect to the tuning condenser.
Otherwise, the trouble probably is in the
coil of the band that is “off””. To readjust
the coil proceed as follows: Note in
which direction the calibration is “off”,
whether . high or low in frequency.
Remove the coil from the coil assembly
by removing the two screws that hold
each end of the coil supporting insula-
tion strip. Bend the two end turns of
the coil a small amount toward the coil
to raise the inductance (lower the fre-
quency) or away from the coil to lower
the inductance (raise the frequency), as
needed. Replace the coil and check the
calibration again and repeat the process
until the calibration is accurate. Repeat

the procedure for each coil, if necessary, -

until the calibration on each band is cor-

rect. Bending of the capacitor plates to

secure calibration should not be at-
tempted.

Power Output Check-—The power out-
put of the transmitter may be checked by
the photometric method, using a dummy
antenna made in the following manner
Enclose in a small light-tight box, a
100 mmfd. variable capacitor, a 6 volt-
0.15 ampere lamp (brown bead), a
photo-electric cell and a microammeter,
0-500 range. The variable capacitor and
6 volt light are connected in series. The
variable capacitor should connect to the
concentric line terminal of the Transmit-
ter-Receiver Unit and the lamp return
made to the case of the Unit. The photo-
electric cell should be placed to receive
light from the 6 volt lamp, with the mi-
croammeter used to measure the cell out-
put. Calibrate this dummy antenna on
either A.C. or D.C. at various points so
that the microammeter readings will in-
dicate watts in the 6 volt lamp directly.
Substitute this measuring box (dummy
antenna) for the antenna of the
equipment. The connecting leads
should be as short as possible. Ad-
just the TRANS. ANT. LOADING con-
trol and the capacitor in the output meas-
uring box for maximum deflection on the
microammeter, with plate meter reading
properly at mid-scale. The transmitter
power output with the key open (Car-

rier) should be at least 0.5 watts at any
calibrated portion of each band. The
uncalibrated “overlap™ portion may be
slightly below this value. With the tele-
graph key closed the MCW power output
should be at least 50% greater than for
the open key condition. A fairly approx-
imate check can be made without the
photocell and microammeter by noting
the brilliancy of the 0.15 amp. lamp con-
nected in series with the 100 mmfd. vari-
able capacitor. The unmodulated carrier
should light the lamp to somewhat less
than full brilliance. With MCW the
lamp brilliance should be more than
normal.

RECEIVER ADJUSTMENTS

6-21. The receiver should be checked for accuracy
of calibration and sensitivity in the following
manner:

(1)

(2)

Calibration and Realignment—The
calibration of the receiver should be
checked in accordance with the pro-
cedure given in Paragraph 4-4 (1). If
the calibration is “off” to the extent that
considerable readjustment of the dial
drum is necessary, the receiver should
be realigned in accordance with the in-
structions given below. The same set-up
as described in Paragraph 6-20 (1) is
to be used. Whether the receiver calibra-
tion is satisfactory or not does not ex-
clude the necessity for realignment to
secure maximum sensitivity.

Realignment Procedure—Check cali-
bration per Paragraph 4-4 (1) on each
of the bands to determine which bands
must be readjusted. After this has been
determined, the procedure is similar to
that described for the transmitter. The
detector tuning inductances L4, L5, L6
and L16 determine the frequency cover-
age of the receiver and, therefore, are
the coils which must be readjusted. De-
termine in which direction the inductance
of each coil must be changed and pro-
ceed to bring each coil in line, in the
same manner as was done for the trans-
mitter. The R.F. coils L1, L2, L3 and L15
are not to be touched at this time. Each
coil should be brought in line with the
calibration data as nearly as possible and
exact calibration obtained by a final
slight readjustment of the dial drum.
(See Procedure of Paragraph 4-4 (1) ).
If all bands are “off” and readjustment
of the drum dial fails to bring them
back, the indication is that tuning ca-
pacitor C6 has been damaged. Bending



Navy Model TBY-8 Ultra-Portable Very-High F req; Transmitting-Receiving Equipment

(3)

of its plates to secure calibration should
be attempted only by thoroughly experi-
enced personnel.

Sensitivity Adjustment—After the cal-
ibration and realignment have been com-
pleted in accordance with the two previ-
ous paragraphs, the receiver sensitivity
should be checked. The equipment neces-
sary is:

(a) One high frequency standard signal
generator, Ferris Instrument Cor-
poration Microvolter Model 18B or
equivalent, with internal modulation
capable of being maintained at 30
percent.

(b) One Output Meter, General Radio
Type 583-A or equivalent.

Connect the Microvolter between the an-
tenna post and chassis with the antenna
removed. Remove the headphones from
both jacks J1 and J2 and temporarily
connect the output meter in place of the
headphones. Set the output meter im-
pedance for 600 ohms. Connection is
made to the upper and lower of the four
contacts on either J1 or J2. Set the Micro-
volter frequency to 28 Mcs. (by reference
to Microvolter calibration) and advance
the output attenuator to a value of 100
microvolts or more. Tune the receiver to
this signal making sure the REC. ANT.
TUNING control and the REGEN. con-
trol are adjusted for maximum sensitivity
(See Paragraph 4-2 (8)). The final sen-
sitivity measurements depend to a great
extent on proper setting of the regenera-
tion control. Care should be taken to
find the point at which maximum sensi-
tivity is obtained. The output of the
Microvolter and the volume and regen-
eration controls of the receiver are then
to be adjusted until the unmodulated
signal reduces the noise level to 0.25
milliwatts in 600 ohms (0.387 volts on
output meter). The addition of 30 per-
cent modulation at 400 cycles then
should give a receiver output of 1.0 mil-
liwatt in 600 ohms (0.775 volts on out-
put meter). Sensitivitg1 of the receiver
is read directly from the output attenu-
ator on the Microvolter when the adjust-
ments produce the above results. It will
be noted when making these adjustments
that the sensitivity of the receiver de-
pends entirely upon securing the proper
settings of the REC. ANT. TUNING,
VOLUME and REGEN. controls. Until
familiar with the procedure, numerous
trials of various settings of these con-
trols may be necessary. Repeat the
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procedure at frequencies of 33, 36, 43,
49.5, 57 and 65 megacycles. If the sensi-
tivity at all these frequencies is approxi-
mately 5 microvolts or better the re-
ceiver is in proper working order and
no further work is necessary. If the sen-
sitivity at some frequencies is appreci-
ably poorer than 5 microvolts, (sensi-
tivity of Band 4 is approximately 15
microvolts) - proceed as follows:

(a) Check the tubes by replacing with a
set known to be good.

(b) Note whether the antenna tuning
control is actually tuning through
resonance at the frequencies in ques-
tion. It may be possible that the
R.F. tuning coils L1, L2, L3 and
L15 have shifted, due to continued
handling of the equipment, so that
the antenna tuning capacitor C2 is
not tuning properly. This is evi-
denced by this capacitor producing
maximum sensitivity at either its
extreme maximum or minimum
point indicating that it is not quite
tuning to resonance. To correct this
situation it may be necessary to dis-
tort the end of L1, L2, L3, or L15
slightly to bring the tuning of C2
back within its range. If the capaci-
tor C2 has to be set at minimum
value the inductance should be re-
duced slightly by moving the end
turn a small amount away from the
coil proper. Similarly, if the ca-
pacitor C2 is set at maximum ca-
pacity the inductance of L1, L2, L3
and L15 should be increased by
moving the end turn slightly closer
to the coil proper. Make this ad-
justment so that the eapacitor C2
is definitely tuning through reson-

. ance as indicated by visual inspec-
tion. Do not change L1, L2, L3 or
L15 to the extent that C2 will not
tune properly at the opposite end
of the range. The change required
in L1, L2, L3 and L15 should be
very slight so the adjustment should
be made with care.

CIRCUIT CHECKING DATA
6-22. (1) Tube Contact Voltages — Remove all

vacuum tubes from their sockets and in-
stall a fresh battery in place. The fol-
lowing values as measured with a 1000
ohms per volt meter should then be ob-
tained if all circuits are in order. Vari-
ations of 4-5% may be expected.
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Screen
Tube Filament Plate Grid Grid
Symbol Function Voltage (a) Voltage Voltage Voltage
V1l Rec.RF. 16 167 —.06(d) 36(e)
V2 Rec.Det. 1.6 125(¢)  +14(e)
V3,V4 Trans. 16(b)  166(b) o ..
V5 Crystal 3.2 155 o ..
V6 1st Audio 3.2 167 —62(f) ...
V7 Final Audio 3.2 167 —6.7 167
(a) With rheostats R14 and R15 fully
clockwise.
(b) With relay K1 closed.
(c) With REGEN. control fully clock-
wise.
(d) On 2.5V scale.
(e) On 100 V scale. )
(f) VOLUME control R7 fully clock-
wise.

(2) Point-to-Point Resistance Measure-
ments—With all vacuum tubes removed
from their sockets, headphone and key
plugs disconnected, and the battery dis-
connected the following resistance values
should be obtained between tube socket
connections and ground or chassis.
Resistance Value in Ohms

Screen
Tube Filament Plate Grid Grid

Symbol Function Terminal Terminal Terminal Terminal
V1 Rec.R.F. 25 550,000 200,000 1.55 meg.

V2 Rec. Det. 25  500,000(a)1.5 meg.(a) ...
V3,V4 Trans. Infinity 550,000 5,000

V5 Crystal Infinity 550,000  100,000(b)

V6 1st Audio Infinity 550,000 450,000(c) ............

V7 Final Audio Infinity 550,000 450,000 550,000

(a) With REGEN.

clockwise.

(b) With CRYSTAL switch ON.

(¢) VOLUME control either fully “on”
or “off”. The values of resistance
in the following table are those ob-
tained by measurements between
plate terminal at each socket and the
B+ switch S-9. '

control R8 fully

Tube V1 V2 V3, V4 V5 V6 V7
Rec.  Rec. 1st Final
RF. Det. Trans. Crystal Audioc Audio

Resistance

Plateto S-9 32  50,000* 760** 20,000 1300 1000

* Value with REGEN. control R8 in max. clockwise posi-
tion. This increases to 550,000 chms as R8 is moved to
min, position.

**VWith relay closed.

To further facilitate resistance measure-
ments in the plate and grid circuits of
each tube, the resistance of each winding
of the audio transformers T1, T2, and
T3 is: :
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Transformer T1 Resistance Values

Primary (terminals 1 to 2)—~1750 ohms plus or minus 15%

Secondary (terminals 3 to 4)—2900 ohms plus 15% minus
25%

Second;ry (terminals 5 to 6)—1300 ohms plus or minus
15%

Transformer T2 Resistance Values

Primary (terminals 1 to 2)—1300 ohms plus or minus 15%
Mic. Winding (terminals 3 to 4)—I18 ohms plus 25%
minus 15%
Secoixg;ry (terminals 5 to 7)—4000 ohms plus or minus
(/]
Transformer T3 Resistance Values

Primary (terminals 1 to 3)-—2000 ohms plus or minus 15%
Secondary (terminals 4 to 5)—350 ohms plus or minus

(4
Secondary (terminals 6 to 7)—495 ohms to 700 ohms

(3) Current Measurements—The follow-
ing are current measurements in milli-
amperes taken between the battery and
the Transmitter-Receiver Unit, using a
fresh battery. These values are with the
antenna removed from the unit and indi-
cate the current drain from the battery
under test conditions with no power be-
ing delivered to the antenna.

Bias Fil. Fil. Plate
Lead Lead Lead Lead
Nominal Voltage —7.5 volts -+1.5 volts +3 volts +150 volts
SEND POSITION
Actual Voltage* —8.0 +15 +3.0 156
Current in M.A. 02(a) 190 330 30
RECEIVE POSITION
Actual Voltage* —8.0 +15 +3.0 156
Current in M.A. .02 190 280 22

* With 1000 ohms per volt instrument.

(a) With Send-Receive switch at Send.
Goes to 10-40 ma. when microphone
button is pressed.
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Navy Model TBY-8 Ulira-Portable Very-High Freq. Transmitting-Receiving Equipment
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Navy Model TBY-8 Ulira-Portable Very-High Freq. Transmitting-Receiving Equipment
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Navy Model TBY-8 Ultra-Poriable Very-High Freq. Transmitting-Receiving Equipment
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Navy Model TBY-8 Ultra-Portable Very-High Freq. Transmitting-Receiving Equipment
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Navy Model TBY-8 Ultra-Portable Very-High Freq. Transmitting-Receiving Equipment
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Navy Model TBY-8 Ultra-Portable Very-High Freq. Transmitting-Receiving Equipment
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Navy Model TBY-8 Ultra-Portable Very-High Freq. Transmitting-Recetving Equipment
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Fig. 1-—Navy Model TBY-8 Equipment Composite View
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Fig. 2—Transmitter-Receiver Unit, Navy Type CRI-43044, Front View
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Fig. 3—Transmitter-Receiver Unit, Navy Type CRI-43044, Chassis Removed from Case, Bottom View
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4—Transmitter-Receiver Unit, Navy Type CRI-43044, Chassis Removed
from Case, Rear from Right Side
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Fig. 5—Transmitter-Receiver Unit, Navy Type CRI-43044, Chassis Removed
from Case, Rear from Left Side
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Fig. 6—Transmitter-Receiver Unit, Navy Type CRI-43044, Chassis Removed from Case, Top View

(#2]
wn



Fig. 7—Navy Model TBY-8 Equipment Assembled for Field Operation
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Fig. 8—Navy Model TBY-8 Equipment Assembled for Operation on a Man’s Back



Fig. 9—Navy Model TBY-8 Equipment Packed in Shipping Chest, Navy Type CFG-10197, Cover Open
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Fig. 11—Wiring Diagram, Transmitter-Receiver Unit,
Navy Type CRI-43044, Drawing 52003






Fig. 12—Outline Drawing, Transmitter-Receiver Unit,
Navy Type CRI-43044, Drawing 52514
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Fig. 13—Outline Drawing and Wiring Diagram, Headphone and Microphone Assembly,
Navy Type CTE-51022, Drawing 52054
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Fig. 15—Outline Drawing, Antenna, Navy Type CWN-66087 or CWN-66087-S, Drawing 51930






Fig. 16—Oatline Drawing, Circuit and Rating of Battery Pack, Navy Type CNC-19018B, Drawing 52053
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3
TOP
NAVY TYPE __._190188
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PLUG CONNECTOR. PLUG
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PERFORMANGE

THE BATTERY SHALL BE RATED AND PERFORM AS FOLLOWS:

VOLTAGE-EAGH COMPLETED BATTERY PACK SHALL SHOW THE FOLLOWING VOLTAGES AS MEASURED
BETWEEN THE COMMON TERMINAL AND THE TERMINAL INDICATED.

TERMINAL VOLTAGES
8 +156
Al + 3.0
A2 + 1.5
G - 7.5

EACH BATTERY THAT IS RANDOM SELECTED FOR TEST SHALL BE SUBJECTED TO SUCCESSIVE,
ALTERNATE,FIFTEEN MINUTE, APPLICATIONS OF THE TWO LOAD CONDITIONS AS DESCRIBED
BELOW UNTIL ANY ONE OF THE END VOLTAGES, AS INDICATED IN THE FOLLOWING TABULATION
HAS BEEN REACHED.

BATTERY PACK LOAD CON- LOAD CON- END VOLTAGES
UNIT DITION #1 DITION#2 UNDER LOAD #I

156 VOLT B 5200 OHMS 9800 OHMS 125 VOLTS,
3.0 VOLT Al 8 OHMS I0 OHMS 2.3 VOLTS
1.5 VOLT A2 7.5 OHMS I0 OHMS 1.28 VOLTS
7.5 VOLT C 375 OHMS OPEN CIRCUIT 6.5 VOLTS

THE BATTERY WHEN DISCHARGED WITHIN 30 DAYS AFTER MANUFACTURE,UNDER THE ABOVE LOAD
CONDITIONS, SHALL HAVE A LIFE OF NOT LESS THAN 25 HOURS

AT THE END OF 6 MONTHS AFTER MANUFACTURE, THE LIFE TEST SHALL NOT BE LESS THAN {5 HOURS.

Fig. 16—Outline Drawing; Circuit and Rating of Battery Pack, Navy Type CNC-19018B, Drawing 52053
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Fig. 17—Outline Drawing, Canvas Carrying Case, Navy Type CSS-10039B, Drawing 51957
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Navy Model TBY-8 Ultra-Portable V ery-High Freq. Transmitting-Receiving Equipment

ERRATA

" Item 1 — Wire with substitute coloring in accordance with the following chart may
be supplied in the equipment described in this Instruction Book.

Refer to wire chart contained in Fig. 11 Page 60 of this Book:

Wire No. Original Color May Be Supplied As

8 Brown — Red Tracer Solid Brown
9 Brown — White Tracer Solid Brown
10 Brown — Green Tracer ‘ Solid Brown
11 Black -— Red Tracer Solid Black
12 Black — White Tracer Solid Black
13 ~ . Black — Green Tracer Solid Black
14 Black — Yellow Tracer Solid Black
15 Green — Red Tracer Solid Green
16 Green — Yellow Tracer Solid Green
17 Green — White Tracer Solid Green
18 Blue — Red Tracer Solid Blue
To21 Red — White Tracer Solid Red
22 Red — Green Tracer Solid Red

All solid color wires so substituted will have original tracer color painted

on each end.

Errata - Sheet No. 1 : Dated Dec. 15, 1943






Navy Model TBY-8 Ultra-Portable Very- High Freq. Transmiiting-Receiving Equipment

Symbol Des.
C3

Gs

C7

C8

C15

C17

C24

Navy Drw. & Spec.

AWS (C75.3-1942
NRE 13A 389M

AWS (C75.3-1942
NRE 13A 389M

AWS C75.3-1942
NRE 13A 339M

AWS C75.3-1942
NRE 13A 389M

AWS (C75.3-1942
NRE 13A 389M

AWS C75.3-1942
NRE 13A 389M

AWS (C75.3-1942
NRE 13A 389M

AWS C75.3-1942
NRE 13A 389M

AWS (C75.3-1942
NRE 13A 389M

ERRATA

Mica capacitors in accordance with the following chart may be supplied with equipment described herein.
Additional manufacturer designations have been issued for the condensers listed by symbols below. References
apply to pages 34, 35 and 45 of this Instruction Book.

Mfr.
1
15
21
37
38

1
15
21
37
38
21

1
15
21
37
38
21

1
15
21
37
38

1
15
21
37
38

1
15
21
37
38

1
15
37

1
15
37

1
15
37

*Will not be used for Spare Parts Shipments

Item 2

On page 49 add
37

38

Errata - Sheet No. 2

Mfr. Des.

1-WLS
#1467LS

AMT

C

502L*

1-WLS

#1467LS
AMT
C
502L*
2R*

5-WLS

#1468LS
EMT
D
503L*
5R*

1-WLS

#1467LS
AMT
C
502L*

5-WLS

#1468LS
EMT
D
503M*

5-WLS
#1468LS
EMT

D
503M*

5-WLS
#1468LS
D

1-WLS
#1467LS
C

1-WLS
#1467LS
C

Sangamo Electric Co.
Electromotive Mfg. Co.

Part Number
48649

43646

48642

48651

48623

48643

48621

18645

48650

Springfield, T11.
Willimantic, Conn.

Dated: February 1, 1944
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8-— DIRECT CONNECTION MADE BY SOLOERING LUGS FROM ELECTRICAL PARTS TOGETHER WITHOUT
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D— CONNECTION MADE BY LUG MX 106
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Fig. 11—Wiring Diagram, Transmitter-Receiver Unit,
Navy Type CRI-43044, Drawing 52003
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Fig. 12—Outline Drawing, Transmitter
Navy Type CRI-43044
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Drawing 52054

i

Fig. 13—Outline Drawing and Wiring Diagram, Headphone and Microphone Assembly,
Navy Type CTE-51022
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Fig. 16—Oatline Drawing, Circuit and Rating of Battery Pack, Navy Type CNC-19018B, Drawing 52053
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TOP

NAVY TYPE -..._-190I188
CONTRACTNO e -
CONTRACT DATE. _ ____ _

1§ DIA. FLAT AREA TO GLEAR DATE OF MANUFACTURE __— -
PLUG CONNEGCTOR. PLUG

MUST LOCATE CENTRALLY

ol
INTHIS AREA. AN 2\?
"y
N
—IF -l
&8 ,
) - |
_ |l " @
— ‘ &
) |—-1|| g Al _?l N
A2
| 12 Y
‘ + ll'—-“' -_— 0 04_35 32 4— 6
. 6--1% —*
6/6 o
COMMON
EXTERNAL VIEW OF
WIRING DIAGRAM PLUG CONNECTOR
PERFORMANCE

THE BATTERY SHALL BE RATED AND PERFORM AS FOLLOWS:

VOLTAGE-EAGH COMPLETED BATTERY PACK SHALL SHOW THE FOLLOWING VOLTAGES AS MEASURED
BETWEEN THE COMMON TERMINAL AND THE TERMINAL INDICATED.

TERMINAL

8
Al
A2
G

VOLTAGES

+156
+ 3.0
+ 1.5
- 7.5

EACH BATTERY THAT IS RANDOM SELECTED FOR TEST SHALL BE SUBJECTED TO SUCCESSIVE,
ALTERNATE,FIFTEEN MINUTE, APPLICATIONS OF THE TWO LOAD GONDITIONS AS DESCRIBED

BELOW UNTIL ANY ONE OF THE END VOLTAGES, AS INDICATED IN THE FOLLOWING TABULATION

HAS BEEN REACHED.

BATTERY PACK LOAD CON-
UNIT DITION #1

156 VOLT B 5200 OHMS

3.0 VOLT Al 8 OHMS

1.5 VOLT A2 7.5 OHMS

7.5 VOLT C 375 OHMS

LOAD CON- END VOLTAGES
DITION#2 UNDER LOAD #I
9800 OHMS 125 VOLTS,
I0 OHMS 2.3 VOLTS
I0 OHMS 1.28 VOLTS
OPEN CIRCUIT 6.5 VOLTS

THE BATTERY WHEN DISCHARGED WITHIN 30 DAYS AFTER MANUFACTURE,UNDER THE ABOVE LOAD
CONDITIONS, SHALL HAVE A LIFE OF NOT LESS THAN 25 HOURS

AT THE END OF 6 MONTHS AFTER MANUFACTURE, THE LIFE TEST SHALL NOT BE LESS THAN {5 HOURS.

Fig. 16—Outline Drawing; Circuit and Rating of Battery Pack, Navy Type CNC-19018B, Drawing 52053
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Fig. 17—Outline Drawing, Canvas Carrying Case, Navy Type CSS-10039B, Drawing 51957
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