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INTRCDUCTION

Redioteletype is a system of communication developed by the Army
to provide an improved semi-automatic transmission service. The system
avails itself of many of the modern findings in both radio transmission
and the reception of dual freguency signals.

During Uorld War X, an attempt was made to discourage the inter-
cepticn of confidential radio messages by using two transmitters on
different wavelengths, One transmitter would key the dots of Morse
Code and the other would send the dashes. The scheme was unsatisface
tory from a cryptographic view, but it did peve the way for further
experiments in the improvement of transmission service through the
use of a separate frequency to represent the "space® between code chaer-

acters instead of the former *blank® or *carrier off+,

At the same time, engineers were observing the phenomenon that
radic signals which were induced into antemnas spaced 10 or more wave-
lengths apart would fade independently. (Space diversity).

The system to be described, includes the latest developments in
keying a aingle standard transmitter to provide separate merkins and
spacing frequencies, In addition, dual {space) diversity receivers
improve the solidarity of the circuit, and special voice frequency
terminal equipment discriminates against static and man-made interfer.
ence to alleviate that ever present problem.

The sfficiency of land wire teletype circuits needs little, if
any, further recarmendation. For many years, cormercial services and
the Government bave used this means of message handling in comnection
vith various types of ciphering devices. The circuits were capable of
handling as high as 75 words per minute with the message being prepared
and Teceived *in the clear® although the signal lines would carry screm-
bled letters,

Very little modification is required to change-over a land wire
teletype station into one capable of radio operation; but, since the
radio signals are available to our enemies as well as ourselves, cer-
tain precautions rmust be taken to make secure the information contained
in the messages. It is for that reason, in the pages to follow, the
reader will become acquainted with Subscriber Sets, Sigeum, Typing Re-
perforators and other special equipment associated with the preparation
and reception of Radioteletype traffic,
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Section 1
1. General

1.1 A Radioteletype Staution comprises four major departments,
the Transmitting Station, the Receiving Stetion, the Signel
Center end the Code ioom. Each of these divisions will de
treated separately in the puragraphs to follow.

2. Two types of radioteletype circuits ure enployeds:

&. Simplex or half cuplex, when the radio carrier frecuency is the
sane for both trensmittinz and receiving. This limits trans-
nission to one direction at a time,

b.  Full duplex, when different frecuencies are zssigned to each
end of circuit. This pernits simultaneous trensuission and
reception in both directions.

3. Transmitting Stat.ion

The transmitter is called upon to provide a continuous earrier ine
stead of the interrupted condition which results from Ci keying. In
addition, the cearrier must shift frecuency by 850 cycles, alternately
between "mark" and "space" signals. In order to accamplish the sinu-
lated "Fi" operation, the crystzl oscillator portion of STANDARD S8ig~
nal Corps amplitude type transmitters is modified by the addition of
an externally locatéd exciter. ;

In most instences, the crystal itself is removed and the output of

the exciter is fed directly into the grid of the oscillator tube via
the crystal socket. An adapter is contained in the modification kit
which duplicates the pin locations of the crysti:l holder and eliminates
the necessity of modifying the trensmitter proper.

3.1 TITransmitter Exciter

The trensmitter exciter (FS-12A4) is a self contained RF Generator
arranged for table or rack mounting. For complete circuit
analysis and operating instructions, attention is directed to
"FS-124 Instruction 3ook™.

3.2 Sketch TTIS provides a block schematic of the exciter, It will
be noted that a crystel, high frequency oscillator, and a stable
low frequency electron coupled oscillator, additively cambine in
a balanced aodulator, mixer circuit. Further investigsation
will reveal a variable resistance electronic arrangeuent which
acts upon thetuned circuit of the 200 KC oscillator to vary its
frequency. A potentiometer permits control of the plate resis-
tance of the shifter tube, which in turn limits to any desired
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Par. 3.3 =4

veduz, ths amomnt of frequency shift procduced.

A 2554 Relay i inserted in the control elrcuit amd keys the
shifter twbe by causing it to conduct for “epace, aad to cub
off for “mark®. In this way, the excitution frecuency is
lovered for a ®space", and returmsto normel for "merk®,
corresponding te the respective teletype ®open® and close”
pulses. (Leier keyors will substitute and elecetroniec keyer
for the nechanicsl device.)

L)
s
L¥%)

The exciter provides ample exeitation, in the 2 to 6 me
range, for any Signal Corps high frecuenqy transmitier, end
a front penel switch selects eny one c«z three erystais, for
as wmuny output frecuencies.

w
>

J.5 Since the pletes of the tubes in the hizh power at%vs of
the irasneaiiter are not given monentery ®koy-up® periods of

rest end cooling ws is optiined in conventional keying civeults,

it may be suspected thut operaticn st reduced pouner will

be recuived. This will not be necessary as oll Simzl Corps
trensmittors are desigmed for full power input under conti-
nuous "key down® conditions. Thc trinumittor should be nor-
m2lly loaded, wnd the grid drive of every stuge kept up teo

D B e enamends o
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5.6 Provision is mede for remotely controlling the radio trens-
mitter from the Simsal Cent-r o thut the carrier wmey be

removed during those permda when transmission is not required.

The controel actuc.lld consists of any extension of the Ci
keyinr cireuit end provides @ rapid break-in type contrel.

Feceiving Stetion

The Receiving Stetion should be located severzl miles fiom the
Transuitting Stetion et a site chosen for its freedon fron man-
made lnterlerence anc by actual 2iznal strength checks, for its
good radio reception cualities. Tne heceiving Apparztus may ve
2 peir of SuperPros mwdified for diversity operation, & benk of
dleox €L 2 fixed tuned receivers or the Press .ireless AN/FRR3.
I mueaiately zdjceent to and interconnected with the recelver, is
the Temn nined. Fouipment Al/FGC-l (AN/FGC-1.X for 25 cyele imput).

=20

The receivirzgmtenna system should consist of tvio directional an-
tennas. directed on the same sgzimuth, and spaced several wave-—
lengths zpart. The duel diversity arrangeuwent thus provided,
increages the reliability of reception.
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Par. 4.1 - 4.2

4.1 Receiving Ecuipment

4.2

Irrespective of the type of receiver which is furnished,whether it
is & Hammerlund, Wilcox or Press Wireless, most requirements and
the secquence of operations will be identical.

The receiver consists of two superheterodynes in space diversity.

The oscillators, both high freguency and beat frequency, are crystal
controlled in order t¢ provide the utmost in stability, and each oseil.
lator is common to both receivers. A separate electron coupled, vari-
able frequency beat oscillator is included in the oscillator compart-
ment to permit automatic frequency control, and to provide additional
tuning range when operating without AFC.

Fig. #1 portrays the seguence of operations in the Receiver bay and
Fig. #2 follows the circuit thru the AN/FGCL Terminal Equipment.

It is suggested that the instruction books which cover both of the
camponents be reviewed for comprehensive installation, tuning and
operating details.
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4.2 The received gignal is a comstunt e.mplii:ude carrier which

shifts approximately 850 cyeles alternately between "marksn
~and *spaces*. Conversion to voice frequencies is accam-
plizhed by beating the intermediate frequency with a fixed
valuc, which may be 462,45 KC. The resultant output of cach
recsiver, {2125 cycles for *marks* and 2975 cycles for rspaces®)
is carried to its respective channel in the AN/FGC) terminal.
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4.4 Cheannele A and B in the termina] are identical and each con-

sists of;

2, A band pass filter which passes all frequencies within the
"marking® end "spacing® bands, but excludes noise frequencies
outside of those bands,

‘b, A limiter which substensially levels the amplitude of the

signals.
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¢. ¥arrow ban¢ filters which separate the "marks® and "spaces".

d. An amplifier-noise-suppressor-detector which increcses the
amplitude of the signzls, suppresses noise znd converts the
tones to direct currents capable of ectusting the receiving
reley by energizing its respective "mark" and "space".

@. A receiving reley (lestern Flectric type 2551) s the contacts
of which are wired throuzh a rectifier in the terminel to
produce polar Sisnel Cirucit asctusting currents.

4.5 Reference is invited to Dwg. E-8-C-32505A and Fig. 2 for block
diagreme portraying the sequence of operations in the entire
receiving station. It will be noted that the diversity circuits
are completely isolated from each other until the direct currents
from the Fmark® detectors are parslleled at the "merk® relay
winding and the "spuce" detectors” outputs join at the “epace’
winding. , ‘

Si Center and Code Room

The first step in the transmission of & nessege by radioteletype tekes
pisce inm the Code Foom. It is here that the operator types the
message on a 15 or 19 type Printer, and the resultant operations pro-
duce an enciphered tape. Sketches of typical Code Hoom installztions
are shown in Dwg., E-S-C-325054,

It will be noted that in addition to the teletype printers, the Code
Room contains at least one 13182 Subscriber Set with a Sizcum and a
133 Subscriber et which is used as a room circuit terminel. (see
"Farts Description® Sect. 2)

5.1 Sending

Signal Security Division requires the preparation of enciphered
text in tape form in order to permit observation of the message
prior to its transmission. In this way, the operator can be
certain that the messzge is actually encoded and that no failure
has occured which might cense confidential inforuction to he :
transmitted in the clear.

Code Rooms are therefore invariasbly set up as Room Circuits
(Seec "Definitions" Sect. 2). :
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Par. 5.2

When the operator types o messc 7e, it eppecrs uz "houe copy”, in
the cledr on nis teletpewriter, dut it is simitcneously sudjected
to the eanciphering of thz Sizcun., & switch is provided on the
front of the 12132 which vhen in thé "text" position by pssses the
Eigcum to procuce "clear" tape, ond when in the "ecinher" position
cuts the Sizeun invo the circuit to procuce Yseruubla.® tape.

The DC pulses arc paesed from the 12182 into 2 13242 or 132 Set where
they actuate the nechanicel tope perforitor imovm vs & typin” re-
perforator. This muchine not only punches the tupe, but zlso
prints the ecuivalent letter thereon to perait the observitions
previously rcf rred to.

The prepared tepe is hend cerried to the «essige Center where it
is fed into the tranamitter-distributor on the 13242 or 133 Table.
(The secuence of nesosage prepurution cng transuission varies
:sli:;xtly ~hen conditions de.ucnd - cowdinecd .iessize (enter and (ode
foom). :

The trinsmitter-distributor, in connection with rectifier
in the 13252 or 133 Set, supplies poler simel currents on the
Keyin: line to the trensuitter.

The receiving circuit muy eaploy the scue 13242 set used in the
trensmittins leg. In the cuse of simplex operztion, the s:me
12182, Sizcwa end printcr are used for soth receivin~ and
tronamitting. :

The simels from the receivin: stetion zre conducted to the 132.2
Set wvherein is contuined a smchronizinz device. This unit is
electrically alert &nd vill &dd the stirting pulse to & teletype
signal character if for uny recson thit pulse is not received.

In this wiy, one lestter muy ve distorted, Hut synchronism will
net be lost.

The Synchronizer is folloved by the 132A2's typin: repcrforator.

The resultent encipiiered taépe is hand curricd to the code lwom
where it is processed throuzh the tronsmitter distributor vn the 133
Table, through the 131B2 und Sizcum, and finally appears ¢3 cleor
text on the receiving teletype printer.

Foom circuits will be provided in the cucsntity justified by the
terminal traffic load.

7
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Par, Section II ~See, XTI 1 1.1 .

Segticn II 351 Centex
l. Geperal

Thia section of the spscification covers the teletypewriter aud
@gsociated equimment at the Signal Center,

1.1 Following 18 & brief dsseription of ths various station sets
refsrred to in this section of the specification,

&, 13102 Teletvpe Secrecy Lqui nment

4 table which contains & telegraph repeater, mixing relay
circuit. The unit when cambined with & teletypewriter pro-~
vides the basic element for one terminal of a s8crecy 9Vs.
tem. Direction of transmission through the unit is possible
iz either direction but only in one direction at a time.
#hen used in a simplex or half duplex system, the direction
of transmission is under control of the loeal sending con-
tactes., When used in one leg of a duplex system, the unit
is locked in the required position. Reference is mode to
wastern Blestric Specification X-6368) which furnishes the
detailed description and operation of the unit.

b, 13242 Subscriber Sed

The 13242 Subscriber Sub Set is built into 2 table which
contains & wiring cabinet wherein is housed a symchroniz-
ing unit and a rectifier. lounted on the table top is one -
transmitter distributor and one typing reperforator. The
synchronizing unit is connected into the receiving leg of

& radic channsl. ;

Reference is made to Western Rlectric Campany Specification
X~66154 which furnishes the detailed description and opera-
tion of the 13242 Set,

¢. 133A1 Relaying Unit

A table similar to the 13242 unit, but less the synchro-
nizer, For use in a code room cirecuit in the encoding and
decoding of tape, It cen also be used for relaying tape to
& distant location over wirs facilities. When used in e
code roam cireuit, DG power is obtained fram the 13182 se%t.
When used for relaying tape, an REC 10 rectifier from a #15
teletypewriter furnishes the DC power. A KS=5844 Iist Ol
rectifier may aleo be used to furnish the Ne power. Ref.
erence is made to U.[L. Spec. X-06152 which furnishes detailed
deacription of the unit,
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d. pefinitions
(1) siguel Circuit

That part of the radioteletype station over which sige
nals, radio frequency or audio frequency are transmit-
ted or received. ‘

(2) gontrol Circuit

That part of the radloteletype station vhich controls
the transnmitter, receiver, and associated equipment.
In general, it consists of control lines to the trans-
mitter and the receiver, and permits the operator to
disable one while the other is being used for commmuni-
cation, ;

{3) Room Circuit

That part of the radioteletype station which permits
the preparation of tape, elther im the clear, in ci-
pher or both, and is not connected, either electrical-
1y or mechanically, to any portion of the signal or
control circuits. It is used to provide roff liner
cperation (see below), At least one Room Circuit is
provided per station. However, the total number of
circults will depend upon the terminating traffic.

(4) QEf Lime Cperation

A procedurs whereby it iz impossidle to conmect the
secrecy equipment directly to the signal cireuits,
and where other equipment is provided to permit viz-
ual inspection to determine that enciphering is ccm-
plete. This procedure is required and will be usel
at all Radioteletype Stations,

2o g‘uggiungta:‘z. Information
Teletype Manual #10 Instruction Manual for Teletype Model 19 Set.
Teletype Manual /7 Inatruction Manual for Teletype Model 15 Set.

X~63684, 13182 Printer Station Equipment for Ammy and Navy In-
stallation (fwrnished with 131B2 Set),
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X-6615l, Instruction Book for 13242 Sets (furnished with 13242 Set).
X-66152, Imstruction Book for 133A1 Set (furnished with 13341 Set).

SD~T70054+011, 12802 Subscribers Set (furnished with 12802 Set).

3. DPrawings ;
3.1 ESC-32505 Block Schematic » Single Channel Réd:l.oteletype

ESE-325334 Interconnection Drawing, Duplex Operation - AN/FRR3
Receiver

Sketch TTIA Typical Floor Plan layout

4o Instellation Notes
4.1 Detailed installation notes are furnished with each piece of

b LB e L P T O Tl e L I e s I TP T e Wl N DRl PN
@gulHeny , nowever, wae .uu..suﬁiu& g8Neldi LOLES Saluwu oW

followed,

@, Recommended equipment arrangement is shown on the typical
flcor plan drawing.

D. The stetion ground should be run in along with the signal
and control leads and locped to each equipment.

¢, Power wiring should be engineered locally.

d. A leocal telephone circuit should be provided from the
transpitting station to the signal center and from the
receiving station to the signal center.

e, 132A2 Set

(1) Two types of neutral to polar repeaters may be used

with the 13242 Set. (a) present unit in 133A1 set
which will be relocated to the 13242 Set or (b) a

\ Repeater and Control Circuit” designed for use in
the 132A2 set when used on & simplex radio telatype
circuit. This repeater and control circuit contains
additional equipment over and above that required for
duplex operation and errangements are made on the cir-
cuit drawing to disable the additional equipment.
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{2) Farticular reference is made to the testing and ad-
fuating of the snychronizer in this set as osutlined
in the inatruction book.

13182 cet

{1) viring options ¢o be provided shall be made per the
wiring drawing and not the schematis drawing,

The typing reperforator on the 13242 Set shall be rotated
counter-clockwise 90 degrees on the table top so that the
tape froan the reperforator will coame cut over the right
hand end of the teble top,

The t2pe ctcp arm on the transmitter distidutors on 13242
sets shall be removed and a wire placed across the contacts
to slicae the circuit at all times.

Cne 1% teletyperriter is furnished for lirne up tests on
all circults, This printer ean be patéhed into the cir-
cuit &% the 63C2 patching panel.

The ractifier on the Model 15 teletypewriter i3 not uaed
wher operating with the 131B2 Set.

For melking polerity tests (o the transmitting station, a
spare signal can be set up by inserting an open

plug in the *misc® jack (6302 rPanel) associated with 4the
neuiral to polar repeater in the 132A2 Set.

Cverall signal center tests can be wads by patehing ®set?
Jack in transmitting leg to "set" jack in recsivinc leg.

The AF 544 keye shall be installed on the side of the
13242 Set, The *Trans® key on the 70 side and "Mcn Re-
storae® on the TR side. The Mon Restore key will lock up
the menitor cireuit in the temminal equipment in the mark
condition when the distant transmitier leaves the air so
that the typing ceperforator will not run open,

Then the 13341 Set is used in an alternate snoipher and
decipher rooa cireuit, the typing reperforator shell be
rotaved ae per paragraph g above and the tampe Arm removed
2nd contacts strapped. This change is not rocomended

for the simultoneous encipher and decipher code room eir-
cult since the enciphered tape will usually be fed directly
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intc the transmitter distributor of the 133A1 Set for
deciphering of the message to check for correct enci-
phexring.

ho.2 esting

@e

I% is recamnended that final tests shall be conducted by
using o standard test tape in licu of other forme of test
sentences,

The tape shall consist of the following:

THE QUICK EROWN FOK JUMPED OVER A LAZY DOG'S BACK {SPACE)

1234587890 (SPACE) #¢ SENDING. (Carriage Return) (Line Feed)

Repeat thres times and join the ends. Insert the cndieas
tape iuto the TD set.

Ghart B may be used for instruction purpcosss instead of
yordy reguests for changes.



1o s ‘ o S A oD o AVYIJ N =9 ¢
m 1l L , Nﬁ.\lﬁ\/\;\b ‘N(\(\\V AV r\\?\ mﬂﬁg TY ieiA \
mx\uk, HYE

e 1ty a0 spo o

MIALNID FOVES TN w MO0 FF0D

R o et - P mongm: e
Ak ileE e ik i a0 B
" e B T Qk.~ fli w MN nk\.u:m.w~ n\ﬁoum..mu ._m TEmTe,
R m 4 - & | - -y
R e e B e (RS
o gl R g e U bR | REEESR SOGRIEE § 0 et
b & $i oAt ¥ , [is SRR P i 3 1
RS AR m ¥ i _ f
GO (g b
A T ) M :
Rd |
e Sl i..nl.. ol 1 ERes L ).st e | S e | o Sk | g g | - i i B0 R I - 1 SRR RS o ST T S I it Tl P e e SRS S RS T
4 w A SRR G 2
: N. Py i LR LRI W IL WIMOY TvioL
TR Fem o0 OB X, Em LIAVHD >t TS el HOC T FIHFAY
b ooy i ! ;
g ey 0 Sopiaes i leral oy OB X,TE wOE X, 72 207,
B o i /VEE/ IS OFMTE/ES  ONIS FGES VIS LY o 13
] e BB AT b et B oot ey
L mRloe ) R ,.x e e
g .WCL (74 PGl o i « latm um‘ ’ W m § cariabie i W sza..zi...,i..miy i
e A e IR 11 m pecERies Bl
S s T T =
e Lt " VT A ERUBLRE E L R R . M 48 I
- eoe @ : H
UV Vi vHG saza .M f ﬁ
SR IPN Y R N f 2
MR Mo PY ! H N
ite THEY { : iof
e it b ey ol i ! .
w\v AP ] 3 $ N *
= 3 i

B
Bk daigg %wxl«ﬁr& i) 5 3 Vw...\ﬁz?.e

! .fv ww ; ,m_y %&?& &F i b b ﬁ.




e @ ¥ BN e
75 U by

o 4 el . g .m..
AL TNG Tl . lpogooce

s e
/3¢ B2 Sencl /5 ok 1§ Send M

JEI%, g otwS PV0%L _

. p D Mg /& EEs ‘D3A~C/ ‘P4 -TE IES 4_‘
D\Qﬂk £99) 72 r0 Ay .

oL TL o m.\mu

U t\ww\b ,
w9t "WE

N SV IS TFOeSE VPOly
LG M OO FTCD Tt Al
maeg TEES puss By oS 295988 FTHCC! oo S Sy OIS

SN RIS
oo o
oo @ o | - 2. L ;
gbum._m.r covooea | -l C.._Odm_nu
i g
ik g’ s

{




Radioteletype Spec. 1
Issue 4

Page 12

Par, Sec. III - Sec., III E.

Section I1If Receivins Statian

Bo

B.

De

Since this gspecilication has been prepared exclusively for the

Radioteletype Station wherein the receiving equipment is AN/FRED
end AN/FGCl in combination, no alternate or optiopal arrangements
will be proposed. The asction comprises a preliminary instruction

- book, which when used in conjunction with the Instruction Manuals

furnished with the equipment, will provide complete installation,
operaeticnal und maintenance information.

The monitor ecircuit shall be modified as per the interconnection
drawing. This modification provides a loek up circuit, econtrolled
by the signal center, to hold the terminal equipment in & marking
condition when the distanti transmitter is off the air. The moni-
tor lock up circult is relezsed upon the receipt of a mark signal
from the distant station,

Attention is directed to W.E. Spee., X-b63642 for detailed data on
AN/FGCLl Terminal Equipment.

Drawinga Atieched

Chart A - Frequency Indicator Curve
Chart B-« Suggested Procedure Code
Signal and Control lLines

Provisions shall be made to supply at least 6 wires (3 pairs) be-
tween the Recelving Stetion and the Signal Center as follows:

l. ©One pair to carry signal currents.

2, COpe pair to control the receiver,

3. Cne pair to be used as an order wire., If a
main swiitchbcard is located on the post, the
order wire should be routed through it. If
no main telephone service is available, the
order wire shail be run directly between the
two buildings and EE-8A Field Telephones may
be instelled.

The following weights and cubes will assist inm identifying the
various components upon their arrival.

Yoot
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Facked for Ppacked for Displacement
Net Domestic Export Packed Tor

¥eight _Shippeny _Shipment Erpt, Shinment

Cabinet with § penels

ramoved., Includes one
eq, apare tubes kit and
one ea, remote control

unit. 357 1hs, 781 lbs, 800 1bs, 40:.2 cu. £+,
Receiver A 46 1bs,
Receliver B Pecked 46 lbs,
and Together
Instr. Books 2 1lbs 1681 1bs. 200 lbs. T4 cu,.. £t

Mul tiplicr ' Facked 2‘,* lbav
080 111‘ Tor Tog: ther 35 1 bﬂ s A
Antenna Panel 39 1bs. 158 1ba, 175 lbs. 8.0 cu. ft.

F. All installation and functiopal details relative to the AN/FGC1
are contained in Technicael Manusl TM-11-356 which s supplied with
the Voice Frequency Terminel Eguipment,
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General
1.1 This section of the specification pertains exclusively to

1.2

1.3

the Radioteletype Station using the AN/FRR3 (Press Wireless
Inc. model 2017K) Diversity Radio Receiver in connection with
the companion AN/FUCL Radioteletype Terminal Bquipment.,

These two units combine to comprise a complete Radioteletype
Receiving Terminal.,

The AN/FRR3 Receiving Equipment consists of two superhetrodyne
receivers with common high frequency and beat fregquency oscil-
lators, separate antenna matching networks for each receiver,
& self-contained power supply, and provisions for both local
and remote automatic-dial control of any one of five pretuned
radio frequency bands, and/or any combination of. four antennas.

The receiver is housed in a steel, cabinet-type rack, 84" high,
223" wide and 17" deep. Doors at front and rear make for
accessibility of all components.

Designed for single frequency operatioﬁ on any one of five
pretuned bands, the tuned circuits are arranged as follows:

il - ol 6.9 mec.
bR - 6.9 ¥ 11.2 ne,
. u 4 2t 1102 L 17: 5 ne.
s - 15,0 = 23.0 me.

Provisions are included for extending the high frequency range
limit to 26 mc. (See ‘natruction Beok for AN/FRR3).

Power requirements.
110/220 volts = 50/60 cycles
750 watts.

Antennas

High gain, directional antennas are recommended for optimum
performance of the receiver. These should be spaced several
wave-lengths apart and directed upon the desired azimath.
Antenna transmission lines to the Receiver mey be of 70,200
or 600 ohms impedance.
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1.4 Definitions of terminology.

ot

W

FREGUINCY INDICATOR ~ A device associated with the AN/FGC1
equipment which measures the difference between the input
audic frequency in the band 1600 to 3600 cycles, and the
frequency of 2550 ¢ycles which is generated by a local
ascillator. Connected to Channel A at the output of the
Limiter, a zero indication on the meter indicates & differ-
ence of 425 gycles. Negative readings (left of zero) .
indicate a difference of less than 425 cycles. An alarm
bell which rings when the frequency deviates more than the
allowable 1limit is associated with the Frequency Indicator
Circuit. (See Par. 9-M in TM-11-356). The general character-
istics of the meter are plotted on the graph, Chart A,

AFC -~ AUTOMATIC FREQUENCY CONTROL -~ A device associated
with the AN/FGC1 Equipment which slectrically and automatioc-
ally converts the difference between 2125 cycles (Mark) and
the input mark frequency tc a proportional voltage which is
applied to the AFC tube in the receiver. Its action is to
maintain the correct frequency irrsspesctive of slight varia-
tions in transmitter or receiver freguencies. The control
voltags, which is zero when the mark frequency is exactly
carrect (2125 cycles), appears across an ungrounded pair of
terminals. It is important, therefore, that the output of
the AFC circuit be correctly poled when it is connected to
the AFC tube in the receiver. The AFC equipment is connected
to the outputs of both receivers in the AN/FGC1l equipment
ahead of the input filters.

The Oscillator Panel supplies a orystal controlled oscillator,
and a variable ogcillator for high frequency conversion, as
well as & choice of crystal of vuriable Beat Frequency oscil-
lator (Crystal, AR or Manual). The KFO and BFO provide common
frequencies to both receivers so that the audio tone from
either receiver is identical. The frequency of the HFO can bs
changed by at least +.015% by means of a front panel adjustment
which changes the inductance of a coil in series with the
crystal. A suitable harmonic of this crystal frequency is
selected, and it will always be 465 kc. higher than the assign-
ed carrier frequency. ~

Three choices of common BF) are available:

L - Crystal. 462.45 kc £.01%
2 = Self excited oscillator.

8. Automatic Frequency Contrcl by means of a varisbls
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Par, 106 = 1,8

resistance tube coupled to the AT circuit in
the AN/FOC1 Eguipment .

b. Manual Control (obtained by strapping AFC
terminals on receiver).

If, for exsmple, the assigned carrier frequency were 12,000 XC,
the transmitter would be adjusted as closely as possible to
provide the following marking and spacing frequencies:

Mark = 12,000 + 0.425 = 12,000.425 KC (resting frequency)
Average = 12,000 KC
Since the harmonic of the high frequency oscillator in the
receiver is 465 KC greater than the average corrier fraquency,
the marking and spacing frequencies in the IF stages will be

centered with the merking frequency as the lower of the wo.
The IF and audioc ocutput frequencies desired are therefore:
\

Ir Audio Out.
Mark 465 « 0.425 = 464.575 KO 464,575 ~ 462.450 = 2,125 ¥

Space 465 4 0.425 = 465.425 D 465.425 ~ 462.450 = 2.975 KC

Average 465 XC 2,550 XC
NOTE: 1In problems of this type, considerable arithmetic will

be sgved if averags frequencies are used throughout. Thus, the
high frequency oscillator is 465 KC above the assigned frequency.
The IF average is 465 KC and the average audio output is 2,550
cycles.

il

It will be noted that the correct adjustment of the transmitting
cacillator and two receiving oscillators must be precise in order
to obtain the correct audio frequency outputs which are required
for satisfactory service. To take care of moderste variations,
&n AFC circuit is provided, which will automatically keep the
marking audio frequency near its correct value. However, the ARC
circuit changes only the BFO, and it is negessary to operate the
HFO sc that the desired signal remsins in the IF pass band (which
is 6 db down at 465 + 2.5 KC).
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Par. 1.9 - 2.14

Qccagionally, it may be impossible to use the crystal BFO,

and the AFC circuit may be effected by unwanted interference

or it may not be available for other reasons. Therefore, by
strapping out the AFC terminals, the triode oscillator is
available for manual tuning of the BFQO. This is the least
desirable arrangement, but it may be used to provide service
when temporary conditions make the use of crystal and AFC-

BFO impracticable. In gemeral, AFC should be used at ail times.
If not practicable, crystal or manual oscillator should be used
in that order.

Installation.

30 |
“od

2.1a

2.1b

2.1¢

2,14

When the cabinets of both AN/FRR3 and AN/FGC1 are properly in-

‘stalled, the AN/FRR3 will stand to the left of the AN/FGClL as

vou face the fronts of cabinets. Before bringing the two cabi-
nets together, remove the panels from the top and bottam on
the adjoining side surfaces of both cabinets. Place the cabi-
nets so as to allow at least a 2§ foot clearance around the
entire equipment (& clearance of 3' to 4' at front and rear

ig desirable). The flooring under the equipment should be as
firm and free from vibration as is possible to obtain.

Bolt the two cabinets securely together through the four holés
in the corners of the large oblong openings at the top and
bottom of the cabinets. Then anchor the cabinets to the floor
by means of lag or expansion screws through the four holes in
the corners of the bottoms.

Bond the cabinets together at top and bottom with the braid
supplied with the AN/FRR3 equipment. Working from the front,
fasten the right side of AN/FRR3 and the left side of AN/FGC1
using 10-32 screws in the tapped holes in the racks.

NOTE: In bonding these two units together, make sure that all

d paint, grease, dirt or foreign matter is thoroughly re-
moved from the bonding surfaces. Scrape or file until
bare metal is exposed !

Remove the pieces of flat sheet steel which cover the door

louvres on each cabinet, Store them carefully for they must
be reinstelled as a protection against dampness if the equip-
ment is to stand inoperative for amy extended length of time,

Remove the cords which anchor the various plugs prior to
instelling the chassis in the cabinet. Conductor cables con-
necting the various chassis are securely stitched to the cable
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supports on the sides of the Receiver cabinet.

EI‘ o 20 15 -e

2.1g

The plug ende

of these cables are tied down with cord dwring shipment. Be
careful when releasing these plug ends during installation of
the equipment that nc demage occurs to the permenent cable

anchorage.

Chasgsis.
Fasten all chassis in the cabinet with the 10-32 fillister
head screws and washers (obtained from the small cloth bags

tied to each chassis).

The order of chassis fram top to bot-

tcm in the cabinet in shown -in Table A.

TABLE A
1 Antenna Matching Panel {marked ANTENNA)
1 Superhetercdyne Receiver (marked RECEIVER CHANNEL B)
1 Muitiplier Panel {marked MULTIPLIER)
1 High & Low Freg., Oscillator (marked OSCILLATOR)
1 Superheterodyne Receiver (marked RECEIVER CHANNEL B)
1 Relay Control Panel (marked REMOTE CONTROL)
1 Power Control Panel (marked POWER CONTROL)
1 Power Filter Panel (marked POVER FILTER)
1 Power Supply Panel (marked POWER SUPPLY)

NOTE: An auxiliary dial control unit is provided for
remoie control and should be installed at the

ignal Center.

2,1 Plug all cable connectors into their proper chassis following
the cable diagram. These connectors are keyed sc that it is

imposaible to make a wrong comnection.

each plug is numbered corresponding to the number stenciled
on the proper chassis beside its associeted receptacle.

2.1g There are four pairs cf twisted leads attached to the bottom

The aid in installation,

of the antenna feed-thru insulators on the top of the Receiver
Cabinet. Connect these leads to the four correspondingly num-
bered pairs of terminals on the Antenna chassis, so that one
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peir of diversity antemnas is connected tc Antemna I and
Antenna IV, and the other peir (if used) to Antenna IT and
Antenna III. ;

2.1h The following surge impedance values of prescribed antemna
transmission lines may be considered average.

Twisted pair
Coaxial cabls 70 ohms
Parallel-lay-Polyethylene

Four wire line :
(Per DWG ES~E-~386B) 200 ohms

T™wo wire line ]
(Per DWG ES-E-250D) 600 olms

An antenna matching network with adjustable teps is provided.
(Uppermost panel). Using the above table as a guide, strap
the connections on the rear of this chassis, as indicated be-
low, to cbiain proper impedance matehing.

’/""\‘ £

.7

S)

s~~=—=ew= T0 ohm connections

,@ = o » o » 200 ohm connections

o ' e s o o o 600 ohm connections
e‘ l‘..l......*.@

2.2 Power Connection.
AN/FRR3 1s shipped with transformer terminal connections
arranged for 220 volts operation. If the equipment is to
be operated on 110 volts, the comnections must be changed
on eight of these connection strips located as follows;
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JARLE B

Connection Blocka ghagais
ANTENNA

'RECEIVER (Channel A)

1
1

1 RECEIVER (Channel B)
1 MULTTPLIER

L

POWER SUPPLY

2.2a Make these ccanections for 110 volt operation as shown in
the accampanying skeich.

> o o

CONNECTIONS FOR 110 VOLT LINE

% B

CONNECTIONS FOR 220 VOLT LINE

2.2b Place the two 110 volt, 100 watt heater lamps in the sockets
at the rear of the POVER CONTROL chassis.

NOTE: Power cable shell consist of two, #12 wires in conduit,
or #12 BX.

2.2¢ To comnect the power cable to the AN/FRR3,. unscrew the bolts
(large heads) which support the front panel of the POWER CON-
TROL chassis, and lay it forward on one of the packing cartons.
Perform this operation carefully in order to avoid damaging
the panel wiring,
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Connect the two #12 power wires to the open terminals on the
power switch, and then replace the panel,

Throw the POWER SWITCH to the ON position. The 100 watt
heater lamps should light. (Brightly if 220 vol: service
is used, dimly if 110 volt power is used.) Also, note that
the two oven temperature indicators on the frout of the MUL~
TIPLIER panel lighi up.

INSTALIATION OF OSCILLATOR-MULTIPLIFR COUPLING SHAFT.
8. Remove the rear cover of the OSCILLATCOR UNIT.

b, Remové the 1* plug butten from the rear of the MUITIPLIMW
chassis. This will give access to the switch shaft.

¢, Throw Power Switch *ON* and dial *0l* (o supply power to
the sét. Then dial =3% go that the flat surface of the
multiplier switch shaft will face the rear.

=7
"

From the cloth hag attached to the MILTTIPLIFR chassis
take the flexible shaft and its mounting zcrews. Feed
this flexible shaft through the opening in the top of the
OSCILIATOR unit into the MOLTIPLIER chassis and fasten
it to the switch shaft. A flashlight aimed through the
one ineh opening will greatly help in this operation.

e, Menually rotate the OSCILLAT(R band switch to the #3
position. (When the black paint dot points toward rear
of chassis). Place the free end of the flexible shaft
on the switch shaft and tighten it securely.

f. Have an assistant press the red MOTOR SWITCH on the MULTI-
PLIER chassis until the other pair of set screws become
accessible, Tighten these screws on the flexible shaft.

g. Dial positions %i* to *5* inclusive and observe that the
oscillator band switch conmects praperly to coils "l»
to ®5%. Throw POWIR SWITCH OFF.

2f Install the #wo YT 2kl rectifier tubes in their sockets in

the POVER SUPPLY chassis.

cnnect the shielded cable fram the Useciliaior chessis to the
MULTIPLIER chassis terminals, PFPolarity here is not jmportaat.
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2.2h CONNECTIONS TO AN/FGC1 EQUIPMENT,
#, Bond the ground conmection in the AN/TRR3 Radio Receiver
to the ground connection on the cabinet upright in the
AN/FGCLl eabinet. (Lower left as you face the back of
the cabinei). '
b. Bond. cabinets as previously discussed.

¢. Using shielded puir, with shield connected as designated,
make the following connections:

AN/FgCl
Fanel  Temminal Terminal Terminal
Penel Block  _Number Panel Number
Limiter A A 1 Rec. A  Audio Output 600
. A 2 R Audio Output Gnd.
b A 2 {shield)
Limiter B A 1 Rec. B Audio Output 6000
* A 2 . Audic Qutput Gnd.
AFC B 5 AFC #2
A¥C B y 4 AFC #1
A¥C 8 8 {shield)
Bay Terminals A 9 Dial AN/FCCL
; Control Disabling
A 10 ® »

NOIE: Read Par. 8 in M 11-356 (AN/FGC1l Techuical Manual)
and proceed in accordance with that routine prior to
making the following operations.

d. Feed the power cable from the AN/FGCl equipment through
the openings between the two cabinets and plug the power
connector into the socket on the rear of the POWER CONTROL
chassis.
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@, Hold the dial conircl key switeh in the DIAL position
and dial *0l*, This will close the power relay, and
power will be supplied to &ll components. The indicet-
ing lamps on the ANTENNA, MULTIPLIER, and both RECEIVERS
will light, as will the indicator on the POWER SUPPLY
panel.

2.21 Operating Temperature

After the power is turned on it will require approximately
two hours for the oseillator crystal oven to reach ite opera-
ting temperature of 5% degrees centigrade. An additicnal five
hours will be pecessary for all components to absorb heat and

come stable at this temperature., During this period, the
frequency of both the beat-frequency and varisble-frequency
oscillators will change slightly snd will require freguent
correction. The temperature of the oseillator oven is indi-
cated by the two heat-indicator lamps on the left side of the
MULTIPLISR panel. The illumination-of both lamps indicates
that the oven is below operating temperature. If both lamps
are off . the temperature is high. Intermittent lighting of
the upper lamp {(marked NCRMAL) indicates proper operating
temperature..

NOTE: The period of time required for the entire equipment
to reach operating temperature will depend on the
local ambient temperature,

Qacilia tor-Muitiplier

The HFO consists of an oscillator operating in the 1 to 4 mec range,
followed by & MULTIFLIER which multiplies and amplifies the har-
monice. An RF limiter is included in the eircuit which substan-
tislly levels the output over the entire operating spectrum.

~

Harmonic operations are performed for each of the “ive bands as
indicated in Table €. Columns 3 and 4 will assist in determining
the proper constants to substitute into the formule for determin.
ing the correct crystal freguency.

3.1 Oscillator Tuning Procedurs.

8, Remove all tuning covers.
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Per. 3.1 b - Table ¢

frequency according to the

Carrier frequency (in Ko), plue 465, divided
by the order of the harmonic, plus .OLS5% equals

the erystal frequency required.

EXAMPLE: To compute the crystal frequency, let us again
asgume that the listening frequency is 12,000 KC.

Taning Ranges
- Band

n&w o =

Referring to the Band frequency Chart ( Below ) we
learn that 12,000 KC lies in Pend 4. and that the

5th harmonie of the HFO crystal is used.

The formula becomes:

Crystal frequency _ Carrier frequency + IF
5

L]

]

= 2493 KC

= 12,000+ 165
5

_ 12465
5

However, a novel system of actually tuning the
crystal has been incorporated in the oseillator, and,
in order to center the desired frequency in the
tuning range, an allowance to the sub-harmonic fre-

quency of .045% must be added.

Therefore, to the 24,93 KC figure we 2dd the product

of 2493 x .00045 which equals 1.12 X,

The raequired crystal frequency then, is 2494.12 KC.
Crystals which ere supplied for AN/FRR3 use will be

marked as follows;

For Carrier Frequency €ogo 12,000 KC.
Actual Xtal Fregquency e.g. 2494,12 KC.
IARLE C
Tequenc Crystal Freg, Harmonic Used
2.4 to Yl.2me 1.4 to 2,3 me 2nd
4.2 to 6.9 me 2.3 to 3.7 me 2nd
6.9 to 1l.2 me 2.4 to 3.9 me 3rd
11.2 %o 17.5 me 2.3 to 3.6 me Sth
15.0 to 23.0 me 2.2 %0 3.4 me 7th
17.5 to 26.0 me 2.5 to 3.8 me Th
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Insert the proper crystal in the osciilator socket which
is numbered in accordence with the band covering the de-
sired listening frequency. Close the oven.

Turn the large slotted shaft on the Oscillator Fenel cor- .
responding to the band being used, to its XTAL position.
This is its clockwise limit and switches from the Variable
Oscillator to the Crystal Oscillator.

Set the Multiplier and Amplifier tuning adjustments core
responding to the band being used in accordance with the
approximate settings indicated on the left chart on the inp-
aide of the fromt door.

NOIE: There are located on the inside of the fromt door,
two charts which graphically provide an approxi-
mate indication for the settings of the tuning con-
trols. The chart at the left is a calibration of
the Antenna, lst RF, 2nd RF, Mixer, Multiplier and
Amplifier tuning settings for each of the five bands,
with reference to the depths of the serew-heads
below the front panel. A SIMPLE WAY TO SET UP ALL
OF THESE TUNING CONTROLS IS; Determine the proper
depth in inches, wrap a layer of tape around the
shaf'y of the screwdriver so that the distance from
the blade %o the edge of the tape corresponds in
inches to fthe desired frequency. It is then only
necessary to rotate the controls until the tape
edges is level with the panel, The chart at the
right is calibrated in inches to represent the
disvance from the front panel out to the heads of
the TI'0 tuning screws. Here again, the tape may
be adjusted to the specified length,

WARNING. These settings are only approximate, and
siipght trimming will be required to establish
exact peaking. Tune for maximum closure of the
Yeye® on the MULTIPLIER panel.

I% should be noted that if the desired frequency
lies in Band three, only those controls marked "3n
nead bs adjusted to tune this frequency. If the
frequency lies in Band Four, only those tuning
screws marked *4* have an effect on that frequency,
etc., for each band,
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Warm up the SCR-21) {(Station Frequency Meter) and set it
to the frequency of the station to be received. Connect
& wire from the antenna terminal o the Freguency Meter
to one terminal of Antenn= IIT on the top of the AN/FRR3
cabinet,

Lift the Qper. key on the DIAL PANEL and dial 7. This
will connect Antenna III to Receiver A, Dial up the
tand to be tested in accordance with Table D, Page 26,

On Receiver A, turn AVC to "QH", DIV to "OFF", Plug
phones into Phome Jack,

eoas

Turn the Vernier control of the high frequency crystal
csclllator until a zero beat is obtained with the incow-
ing signal from the SCR 211 Frequency Meter. This correz.-
ponds to an IF frequency of 462,45 K. Turn the vernier
crysial control counterscicckwise until the correct mark-
ing frequency is obtained as indicated on the frequency
indicator of AN/FQC1 equipment.® Thisz insures that the I
frequency is above the BFO Crystal freguency,

ONOTE: There are several ways of determining the correct
marking frequency. Some operators will prefer cne
method and some another, For convenience, scme of
these are listed below:

1. The phones may be plugped into 3 CH F OUT, and the
vernier adjusted until the marking frequency is heard,
Care must be taken, however, not o tune on the ~na
harmenic, This can be determined by alternately
listening to NOR TEST LIVIL (2550 ) and RAD REC QUT,
If tuning is done on the second harmonic, the tones
will be almost an octave apart. Vhen the adjustment
of the crystal vernier is correct, the tones from
RAD REC OUT and NOR TEST LEVEL will be identical.

2. Pateh out Limiter by patching fram INP FILT OUT to
CH FILTS IN snd measure }{ CH OUT with AC meter. The
reading should exceed 10 when the output of RAD RIC
OUT is at normal level,

3. Petch out Limiter and observe REC REL. 1 eurrent.
Tune the crystal vernier for maximum current.
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NOTE: It is believed that a satisfactory method,
after some experience is obtained, is for
the operator to remember the pitch desired
which is about the same a3 that of NCR TEST
IEVEL, and %o obtaln a zero reading on the
Freguency Indicsfor. when tuning is correct,
the meter will read zerc, and will swing to
100 on the right vhen the crystal vernier is
rotated clockwise, and to 100 on the left when
the vernier is ‘urned counter-clockwise.

Turn the HFO control on the USCILLATOR FANEL to OFF.
Uperate the INDICATOR CONTROL knob until the funing ine-
dicator "eye" on Receiver 2 is almdst closed. Trim MIXER ,
2nd RF and 1lst RF tuning controls for best sensltivity
which is indicated by maximws closure of the teye" on
Receiver “4® panel, Repeat several times., It may be de-
sirable to sdjust the sensitivity control for the band
being used to get the most sensitive indication on the
Guning indicator. Po pot readiust the tunings control on -
the ANTEImA Panel. '

Repeat for Receiver B by ccmneeting the SCR 211 Frequency
Heter to Anfenna II and repeat the line-up procedure.

Aepeat on Receivers A & B for other Carrier Frequencies

n,
deairedo
TABLE D
DIALING FUNCTIONS
DIAL, FUNCTION
£ Band 1
2 Band 2
3 Band 3
k Band 4
5 Band 5
' ARTEINA RECEIVIR CONDITTON
[ Iv A ' OPERATE
I B OPERATE
7 IXI A OPERATE
Ix B OPFRATE
8 v A MONITOR
IX B MONITCR
] I A MONITOR
T e HIONITOR
0l POUIR QN

g2

POUER OFF (Except oscillafor oven and
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Operation with VFO

Operation with the VFC is similar to the foregoing, except

the slotted shaft on the OSCILIATOR Panel is set to its ver-
tical position, and the oscillator is set initially in accord-
ance with the chart on the righte-hand side of the front door,
The SCR 211 Frequency Meter is then connected to the set and
a zero beat obtained with the BFO XTAL. The frequency is then
increased by rotating the VFO control until the correct mark.-
ing frequency is obtained. This adjustment may be scmewhat
difficult at the hisher frequenciés, but it will be found that
the Vernier adjustment normally used for crystal tuning can be
used for fine adjustments. Care must be taken not to get the
VFO below the carrier freguency.

The correct adjustment may be found in various ways. One
method is to turn off the BFO and find two points, where
with no input to the set, noise is at meximum. The point
where the tuning screw is most counter-clockwise is the
correct point. Another method is to set the SCR 211 Fre-
quency Meter to the desired frequency and turn the BFO to
XTAL. Two points of 2zero beat will then be obtained when
the VFO is adjusted, and the most counter-clockwise point
is the correct one,

4. Allgoment of IF at Spacing Freguency.

4.1

bho?

In most instances, the vibration occasioned in shipment

will cause the adjustments of the IF transformers to change.
Unless the IF circuits are restored to peak tuning, ex~
tremely peoor performance of the overall receiver will result.
It is imperative, therefore, that upon campletion of RF tun-
ing, the IF trensformers shall be tuned. '
Ordinarily, the trimming required to retune the transformers
will be slight, but even these slight adjustments will ma-
terially effect the operation of the set,

THE FOLLOWING FROCEDURE SHALL BE FOLLOVED IN ALL INSTALLATIONS
IRIOR TO ESTABLISHING RADIO CIRCUITS.

8, Receiver A. (Considering completion of all previous steps)

l. Couple the antenna of the SCR 211 set to the Antenna
terminals of the AN/FRR3 set, Receiver A.
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Set the high frequency oscillator and the BFO to XTAL
position. Switech AVC to OFF. Reduce the sensitivity
control to minimum, Switch Diversity OFF.

£Qjust the frequency of the SCR 211 set to obtain an
eudible note, and edjust the frequency of the audible
note to the spacing frequency 2975 cycles. (One me-
thod of obtaining the correct spacing freguency is to
patch fram RAD REC OUT to CH FILTS IN, and to patch
from S CHF OUT to A-C NETER. Slowly adjust the SCR
211 until maximum indicetion on the meter is obtained).
Remove the patch cords and connect DL METER to FREQ
IND OUT end adjust by a small amount the Crystal Ver-
nier Control tc obtain zero indication on the meter.
Turning the Veraier comtrol clockwise should cause the
frequency indicator meter needle to move toward the
left. Adjust again for zero indication. This provides
a frequency of 465.425 KC in the IF amplifier for iine
up purpoges. This frequency is selected instead of
465 XC to help suppress the Taudic image® (455.9 pius

or mirus 1 KC)

Connect a suitable AC meter such as that associated
with the I-56 Test Set to the receiver output, (Ground
and 6004%) and obtain a suitable indication on the
meter scale. Adjust the trimmer screws on the IF
transformers L-106, L-107, L-108 and L-109, but not
L=110 (which is part of the AVC amplifier circuit),
to obtain maximum voltage indication.

Turn AVC switch to ON and adjust L-110 for minimum
voltage indication on the meter.

Repeat Steps 4, and 5 for final line up. The overall
berformance of the system is dependent on the care
taken in these adjustments, Having once aligned the
IF emplifiers in accordance with the above for one
band, it is unnecessary to change the ad justment vhen
operating on other carrier freguencies.

b,  Receiver B,

1.

Connect the Antenna coupling to Receiver %B*, and
connect the output meter to the GND and 600 ohm taps
on the output of Receiver "B", Repeat the same tun-
ing procedure which was used on Receiver "A" to line
up Receiver *Re
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2. Disconaect AC meter and SCR 211 set,

5. Reception from Dietant Station.

In first esteblishing radicteletype communication, there is usu-
ally no easy way to communicate directly with the distant staticn.
It is desirable, therefore, to make as many local tests as pos-
siltle before attempting overall communication. These tests in-
clude careful checks of hoth the tramsmitting and receiving facil-
ities. 'The poling of the transmitiing side is checked by sending
& steady marking signal froam the teletype equipment, observing
the condition of the sending relay at the transmitter, and then
zerc beating the output of the freguemcy shifter with an SCR 211
frequency meter. Then a steady spacing sigpal is sent from the
teletype equipment. The position of the sending relay is cbserved,
eand the SCR 211 is again set to zerc beat,

If the marking frequency is higher than the spacing fregquency, 2=z

it should be, it will be necessary to turn the SCR 211 dial very
alightly in & counter-clockwise direction ( toward the lower end of
the scale) to get back zero beat on the spacing frequency., If the
reverse condition occurs, there is & turnover which must be zor-
rected, Care must be taken to correct this turnover at the right
point, That is, all teletype equipment must be poled the same way
&% the Signal Center so that patches may be made at the loop switche-
board without causing turnovers.

The steady spacing signel referred to above may be transmitted by
stopping the TD motor,; operating the armature of the starting mag-
net by hand, and then slowly turning the flywheel of the motor
toward the right, as viewsd from the front, until the brushes rest
on the "Start* segment.

Similar tests should be mads on the receiving equipment to insure
proper poling. When the armature of the 255A relay in the AN/FGCL
terminal 1is held on the right side, the teletype set or reperforator
should be "closed*, When the armature is held on the left side, the
reperforator should rum ®open®,

In the case of a2 simplex circuit, or & duplex circuit when a moni-
toring receiver is available, it i3z usually desirable to send tele-
type signals ocut on the air, pick them up at the local receiver,

and copy them with the receiving teletype equipment. If this can-
not readily be done, local loop tests should be made at the Sig,nal
Center by patching the cutput of the sending teletype equipment o
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the input of the receiving equipment,

The general test procedure, herein deacribed, that of sending a
eignal on the proper freguency from an SCR 211 into the receiver
may be further utilized in checking the positions of the various
relays.

Finally, it is usually necessary to arrange by radiogrem for
overall tests. A good plan is to have the distant station send
steady carrier (marking) for a specified period long snough to
fune the receiver. During the testing period, the station call
letters should be sent occasionally, since there may be a steady
carrier on a neerby frequency which might be confused with the
desired frequency. The radio ram should also specify that slow
marks snd spaces be sent for a short period following the steady
merking signal. This is done sc that the filter outputs, receiv-
ing relay current, and relay position in the AN/FGC1 Egquirment
can be checked. Finally, reverssls, RY, or & test sentence should

Yoin dowag iy sl S lga
ve transmitesd,

The recommended test tape shall be:; (Space) THE UICK BROWN FOX
JUMPED OVIR A LAZY DOG'S BACK 1234567890 ®»e SENDING (carriage
return} {1ine feed) (space). Perforate a tape consisting of tha
above, repeated three times. Join the ends, and insert the end-
less tape in the TD set for %est transmissions,

% (Operator's initials,

When transmission is satisfactory in one direction on one frequency,
eimilar action should be taken in the other direction. Finally,
two-way communication may be established and the remaining frequen-
cdes lined up. It is undesirable, and confusion will result if

" both directions are simultaneously aligned, or if both directions
shift to a different frequency at the same time, Try to maintain
cammunication in cne direction of tranamission while tests or
changes are beingz made in the other direction. If necessary, in-
structions mey be sent *blind" because it will be known that per-
sonnel at the other end of the radio circuit are listening.

51 ANTENNA CONNBCTIONS

Connect the pair of Diversity Antennas to be used tc Antenna
terminals I & IV, Dial *6% to connect Receiver A to Antenna
IV and Receiver B to Antenna I, If reception is to be ob-
tained from an additional point, comnect the second pair of
Diversitiy Antennas to teérminals I and 117,
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$.2 RECEIVER A,

.

b,

d.

Be

f.

Dial Band desired.

Set BFO oscillator control to crystal (XTAL), AVC to ON,
DIV to QFF.

Adjust the HFO XTAL Vernier Control until the freguency
meter indicates zero, and RIC. RILAY 1 current is posi-
tive (showing marking current). Turn XTAL Vernier coun-
ter-clockwise 2 small amount and note that frequenecy meter
goes to left. Reset to zerc.

m: In general, it is probably undesirable to readjust
trimmers on receivers or on front of antenna panel
on signals from distant station,

However, the air condensers {(on the rear of the ANTENNA
TUNING Panel} which are accessible from the rear of cab.
inet should be adjusted, It may be found that the tun-
ing indication on the receiver is more sensitive with
the BFO 4n the *OFF® position. The adjustment of these
trimmers 1s rather critical, but when correct, will show
& marked improvement in signal as noted on the tuning
indicators of the respective receivers., (\hether tuning
should be attempted with signals from the distant sta-
tion depends on the rate of fading which is experienced.
If the signal is fading rapidly, it is impracticable to
obtain satisfactory trimminz).

Turn AFC knob in AN/FGCL cabinet to OFF. Jress AFC
DISCHG button momentarily. iait a few seconds for free
quency to stabilize.

Set BFO oscillator control to BFO and adjust BFC trimmer
screw until zero beat is obtained. Turn the trimmer
clockwise until an audio tones of 2125 eycles is obtained
as indicated by the Frequency Indicetor.

NOTE: Twrning BFQ trimmer clockwise a asmall amount will
cause the frequency indicetor meter 4o indicate
toward the left. Readjust to zero on Freguency
Indicator,

Turn AFC knob in AN/FGCl cebinet to ON and note that
the Frequency Meter indicates about zero., Assuning
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that the AFC leads have been properly poled in the ini.
tial procedure, a high meter reading indicates that the
BFO is ‘mproperiy adjusted,

he Celibriate AFC cirecuit in accordance with Paragraph 9 i
(1) (e) of T 11-356. .

503 ADJUST!INT FCR DIVERSITY RECEPTION AND FO© FROFER AUDIO OUTFUT.

&, Vith AVC *ON®, DIV *OFF», end the gensitvivity controls of
Luth receivers advanced to maximum clockwise positions,
reagure the audio outputs of both receivers while listen-
ing to the distant station as it sends a steady mmarke,
Be certain that the AUDIO LEVEL controls are on the same
gtep. Measure az follows;

1. Pratch AC METER to RAD RIC QUT Jacks of both receivers
and noie the difference in levels.

]

o Operaie ihe Diversity Switches on both receivers to
DIV *Qli*, and again note the andio ocutput levels, If
the outputs do not differ by more than 5 db, no fur-
ther adjustment of the sensitivity control is required.

NOTE: A quick way to determine the number of degrees
on the meter scale which equal & db, is to read
the output of the receiver on the ls* audie step.
Then, advance the Audio Level to the 2nd step.
Since each audic step equals very nsarly 6 DB,
the change in readins on the AC METIR will
equal 6 DB, 3i,e, If on Step "ome" the reading
is 4, and on Step *two" the reading is 9, then
6 db is represented in the range 4 to 9.

3. If the difference is greater than 6 ab, read just the
Senaitiviiy Control om the Receiver havinz the higher
level until it is within the 6 db requirement. 1t is
undesirable to operate with cne receiver set at maxi-
mum sensitivity and the other receiver at a point
near minimum sensitivity. If this occurs, it indicates
an unbalanced condition, and the aligmment of the RF

portion of the receiver having the peorer sensitivity
should be checked,

4. Adjust the individual audio outputs to obtain an av.
erage reading in RAD REC 00T corresponding to that obe
tained on NORIMAL TEST LIVEL. THE SETTINGS OF THE AUDID
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LEVEL POTENTICMETERS SHALL NOT DIFFER BY MORE THAN
CHE STEP,

HOTE: When operating in Diversity, the iwo receiv-~
ers muet have a similar overall performance,
I the receivers are more than &DB apart, one
of the sets will probably never contribute to
reception and will, in fact, edversely effect
the operation of the system.

6. MARK AND SPACE TURN-OVIRS

- One of the features of the Radio Teletype System is its symmetry.
Except for the arbitrary desigrationz "Marke and *3pace®, thepe
is no diference between the two conditions used for signalling,

If', nowever, & turm over occurs 2% scme point in the circuit, marks
and spaces will be reversed and unintelligible copy will be received.
This could be corrected at any other roint in the cireuis as far asz
trommmisczion results are concerned, =nd ocecagionally, it may be nec-
essary to operate temporarily in this mammer. Such operation will,
in the long run, cause excessive confusion and make extra work for
those in charge.

in a ecircuit where a furn-over can oceur at any one of five points,
there are 32 possible correction points, only one of which is the
correct cne. It isqquite improbable; therefore, that the correcs
arrengement will be found by random experiment, ‘When difficulty is
experienced, it is generally desirable to check sach point,

In case of doubt, ssk the transmitiing station for a merk. (perate
on menual HFQ and adjust until marking detecior current is received
and the Frequancy Indicator Meter indicates zero.

Increase the freguency of the BFO oscillator {Turn the screw counter-
clockwise) and note wshether the audic frequency is liowered or raised
and the corresponding acticn of frequency indicator meter. Consuls
Table E to determine if BFO 13 belew or above F.

. If the frequency of the BFO is above I¥, retune the BFO until the
signal is tuned in with the BFC below the IF. :

Increase the frequency of the HFO by ad justing its vernier control,
and from Table F, determine whether the HFO is above or below the
carrier frequency., DIxcept for an errer in crystal frequency. it is
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very improbable that the HFO will be below the listening frequency.
If this should occur, however, it will be necessary to operate with
the HFO above the IF frequency or to “urn over the cutpuis of the
detectors,

If the above tests indicats that the HFO is above the desired fre-
gquency, and that the BFQ is below the IF frequency, ask the trans-
mitting statior to send a space signal and note the REC REL CURRENT.

If the marking and spacing currents correspond to those transmitied
the turn-over, if any, must exist in the DC portion of the receiving
circuit. ~

If they do not correspond, the turn-over is at the transmitting end
and may be due to improper connections to the keying equi pment,

IARLE B
Condition - Feceiving Markine Freguency
e, ' O BFO X AUDIQ FRIQ, DD,
Above Cerrier Below IF Fixed Increase Fixed - ———p
= . Above IF  * " on " > Wy
# Below IF Increase Fixed — —— i —eccacdp fomm
* Above I w = oG >

Pelow Carrier Below IF Fixed Incresse Fixed ~omwe— - t—p.

" Above IF L . Saniniagy
" Below IF Increase Fizxed i -« b
o Above I¥ v » e, e -
e Indicates increase in frequency or reading of frequency
indicator.
D Indicates decrease in frequency or reading of frequency
indicator. :

Fixed-Indicates steady froquency

Increase - Turn adjustment in direction to incremss frequency.
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7. Note om Diversity Operation

9.

With space diversity operation, two duplicate channels are used at
the receiving end. The system will work, although in an inferior
nmenner, if for some reason one channel becomes disabled. For ex-
ample, one tube might become weak, a stage become detuned, or by
mistake the sensitivity control of one receiver might be left at a
low setting. It iz desirable, therefore, to listen to the outputs
of the two receivers occasionally to find out if they are similar,.
Agother test which may be useful is to watch the received cogy
while disabling first receiver A and then receiver B and note that
copy i8 similar in each case, This, of course, is not advisable
on & working circuit. j

Biaa

The bias tolerance of the coverall system in about 35%. That
meaps that the tranamitting end might introduce 5%, the receiving
equipuent 5% and the air path add 25% of biaas. It will be Fecoge
nized that bias should be kept as low as pessible in order to cope
with radio conditions which often rapidly change fram ideal to
pooro

If the cumulative bias is not kept within close limits, for example
t 5%, inferior operation will result dwring those periods which
cccur each day when sipgnals start to became weak and spotty.

THE DESIRABILITY OF RELOVING BIAS CANNOT BI CVIR-EMPHASIZED,

Reméte gontrel

For control cf the equipment from a remote point, connect a two
wire line ( telephone, telegraph, etc.) of NOT MORE THAN 950 OHMS
RESISTANCE te the two terminals marked CONTROL LINE on the rear

of the REMOTE CONTROL chassis, Short circuit the far end of this
line and connect au ohm meter in series with the line at the re-
ceiver. Remove the plug button on the front of the RENOTE COIMMRQL
panel and set the screw driver adjustment for a total line resiste-
ance of 950 ohms,

Connect the remote end of this land line to the auxiliary dial cone
trol box to be used at the Signal Center.

The control key switch for the associated transmitter may be used
to disable the AN/FRR3.
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10. Imergency Qperation

Oceasionally scme part of the system will not function as desired.
In this event, there is ample opportunity for the use of judgment
and ingenuity. Quite frequently, a way will be found to maintain
service, for the equipment has been designed for flexibility of
operating circuits,.

The attached Chart B gives recomuended procedure vhich may be used
as a general guide in work of this type.

Other similar arrangements will occur to those in chargs of stations
and it may be found helpful if they would tell their associates at
other points of arrangements used with satisfactory results. Sug-
gestions relative to improved operation should be forwarded fto
Plent Dugineering igency, SPSLP-33, FPhiladelphia, Pe., where they
#ill be reviewed and published if they are of merit.
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Section IV - Trensmitiing Station

1.

g?murnl

1.1

1.2

1.8

1.4

1.5

1.6

This section of the specification covers the installaticm of the
exciter for the transmitter of a Radioteletype systaem.

In most instances, the transmitters which are presently operating

on OW service will be eonverted to two-frequency signalling.
Adapting the new exciter may be compered with the instellation of the
femiliar lMeissner Signal Shifter.

The "two~frequency™ exoiter, FS-12A (Signal Corps #0-5FR) has beeun
designed to be mountod adjecent to the transmitter, and to be rack
or teble supported. It is arranged to provide excitatiom for any
oné of three trensmitters individuslly on any one of three freguen=
cies. Switching of orystals is mccomplished by meens of a three
position switch located on the front panel. A pin-jack transfer
of output power to three coaxiel sockets is evaileble from the
rear of the exociter. 70 ohm coaxial cables conduct the power

from the exciter to the transmitters.

Primary power requiremsnts.

125 watts
110/220 volts
B50/60 cycles, single phase

Sketeh TT-1S is a block diagrem which portrays the slectricel
arrangement of the F3-12A.

Exciters may be installed on the basis of one per circuit or one
per frequency assigned per circuit., For exemple, if stetion X
hes a single tranemitter, and three frequencios heve been assigned,
ono exoiter snd threo orystals will be supplied. The operator
will then calibrate and log the settings for sach freguency and
when shifting from one frequency to another will mersly retune the
exciter to the predetermined dial settings. If on the other hand,
station Y operates two or more transmitters simultensocusly, one
exciter may be supplied for esach transmitter. The exciters ars
then permanently aligned and permanently connscted to their
respective channels. :

There are two general types of transmitters with which the
exciter uay be used;

8. Wlti«channel types such as Wilcox 96C end Federzi Pr-300,
Several chonnels are supplied to be individually aligned
to a specific frequenoy. A common power supply end
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nodulator unit is provided.
b, Single unlt type such as BC-€42 and BC-~339, wherein re-

tuning (eutometic or manual) is required for the verious
freguencies,

With arrangement a the CW contrcls of the channels used for
2 given circuit must be switched or parallelled,

1.7 Range

The output of the exciter is belween 2 and 6 megacycless. Howevsr,
8ll Signal Corps trensmitters except the Pederal Type FT=-800 are
designed for operation with oryctals in the 2 tc 4 megecycle range.
Therefors, in order to satisfactorily resonate the atage in the
transmitter which receives ite excitation from the irequency
shifter, the driving power must be within the regular cscillator
freguency range. When computing the crystal frequency, the

above must be considered.

1.8 80qgutation of Crystal Frequency

P PO

. @0 Frequency snifviug Uakes plucse ia & & B84l 9XCIVEL

oscillstor whioh le coupled thru & belanced modulator o
additively mix this frequency with that of the cryetal
oseilletor.

b. Solving for orystsl frequency.
If we comsider {y as the orystal frequency, then,

£ =(assigned froquenocy plus 425 oyoles) & (multiplier) - (200 KC)

{or)

£.4200 XC.nssigned frequency 4 425 cyoles
Torcor &or B

Emample: Assigned frequency 15821 ko
(transmitter requirss 2 to 4 me exeitation.)

Solutions f£,,15821 kol 425 cycles -~ 200 KC
4

£ 15821 .426 ~ 200
-Tm

£245955.566 « 200
£x03755.366 XC
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e In the case of the Pederal traramitter, type 7 T-300 whera
crystals uwp to and including 6 M are normelly used, 1%t will
he necessary %o ccmpute the exciter’s output fraguancy to
this higher frequency. 4also, for frequencies betwesn 135.3
and 20 MC, ¥ripling is perfermed and the divisor in the

above formule is then 3.

d. The 200 KC ozcillator referred to in Peragreph 1.8e is
tunable over & range of plus or minus ) KC. Thersfore,
when crdering crystals for this unit, it will be necesaary
to carry out tho division to the hearest tenth of & XC ozly.

8. The amount of frequency shift mey be adjusted by means of
the celibreted comtrol on the panel. Normal cerrier shii's
of 850 aycles is desired. When excitation is being sup;:}.:&e“;
&t a sub-harmonic frequency. the amount of suft in the o
citer is being multiplied by the number of doubling operc-
tions performed by the tranamitier. This musat be consideraed
whea setting up the freguency shift control. For ome doubl-
ing operation, the exciter shall be set for 425 cycles shifi,
for two doublera, it shall be set at 212 cycles, for 8§ mul-
tiplications at 106 cycles, etg,

8 after s.rial #90, @ .01 mfa condenser is in.

o amoad Y e

as with 15, and the coamial euuu‘uuuw o

& IT IS DIRECTED THAT IRANSMITTERS SHAIL BE WDIFIED IN AC-
CORDANCE WITH DIRECTIONS IN ORDFH THAT RAPID CHANGE-OVER
TO CW MAY BE ACCOWHWMOFFAIIWEOFM
Fq/le‘:
Sketohes Atteched
Sketeh TTIN £xedter-Transmitter Connections
Skatch TTIS Block Diagrom of Exciter Arrargemont
Sketeh TTLV Modilication Details for P Transmitters
Skatch TTAN Excitar-Transmitter Connections
Skstoh TTiw Modification Detalls for BC-339 Tranamitiers
Sketch TTAT Modification Detaile for Collins BC-642 Tranemitters
Sketeh TIIX Modification Details for Alrcraft Accessories (orp.

Yodels T4/FRC end TH/FRC.
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3. Installation

3.1

Somewhat different modification kits are supplied for the var-
jous types of Signal Corps tranamitiere, end therefore, a sep-
grate installation procedure is furrished with the k;ﬁ for: the
specific application, The following information has been pra-
pered Go supplement the above sjecifications.

3.2 Preas Wireless Tracamitters

Tn all ceses, the sxzeitation is fyd directly inte the grid of
the 807 buffer tube. Since & capicitor '» already provided in
periss with this lead, and is located within the buffer-keyar
chessis proper, no external isclation is ‘equired.

8. PW 205 A (mcotCh 7TV, F’-Ge 1, end TT17, Hote 5)
Adapiter Kit contains:

1 ea. Length of comriml ceble, 6!, terminated st one
end with e S0-39 coaxial socket, :nd at the other
end in & banane plug on the imner -onductor, and
a soldering lug on the ehield,

1 ea. Eramcket, for mounting the SC-39 Iit.ing.
1 ea. Banana type sozke®,

1l ee. Banana plug. (in addition to the ox: mentioned
abhove )

1 ea-. it of nuts anc porews.
Installation

¥easure @ point on the ‘ower lofi side plwte Le from the

reer end 3* sbove the beitom of the papel, Cut a l$* hole,
mount the SC-39 socket, and run the lepgih of coaxial line
es indicated in Sketeh TV, Figure #1.

Remove the lead which nur {ntercomnnects the crystal os-
cillator oven apd the biffer stege from the ptupd-off
inaulator. Tighten the nut on the insulata’ ‘s terminal
spd scrow thereon the spocial lenena mooket. Replace
the lug on the wire just removed with e special banana plug.

¥ote: This errengement fzcilitates chenge-over from ghift
fraguency % normal CW cparation,
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The 110-220 volt switch im tha exciter shsll b-é placed in the
220 volt position, end the powsr caeble shell be connected o
termirels 53 end 54 on the transmitier's #2 Terminal Board.

Terminel /156 on #2 Terminal Board shall be conpecisd to f
terminel or ithe exciter. /© termival on the exciter 1s not
used, The lines from the Signel Center erc connected Shrough
the 63~-C-2 jack box to terminels 2 and 4, es indicated in
Sketch TT1V, Figure 1, '

‘Cut a length of 5/8¢ goaxiel ceble sufficiently long to nesily
interconnect the exciter aend the transmitier, affix and solder
the coexial plug fittings and complete the cirouit.

b, P.W. 154 (Sketoh TTIV, Fig. 2, and TTIU, Note 5)
Adepter Kit contains:
1 ea. Coaxial aocket, type SC=39.
1 ea. Bracket, fur mounting the S0-39 socket.
1 ea. Special banana type socket.
2 ee. Special banapa type piugs.
1 ea. Kit of nuts and screws.
Instellation;

Msasure a point on the left side plate of the tranamitter,
2% from the front end 31i* from the base, end cut a }i*
hols, See Sketch TT1V, Figure #2, MNount the 80-39 socket
epd to its center contact, solder a 15° length of insulated
wire. (Hook-up wire is satisfactory.) To the other end of
this wire, sclder one of the banana plugs.

Hemove the lead which interconnects the oscillator oven
end the bulffer stage from the stand-off imsulator on the
" buffer-keyer chassis, end replece its lug with the other
banana pilug. Tighten the nut on the insulator from which
the wire has besn removed, and screw on the special banana
typo socket. ;

The 110-220 wvolt switch in the exciter shall be pleaced im
the 220 weolt poeition, and the power leoeds connected to
terminals 4 end B on the main switch of the ransmitter.
Terminal Al on Tranemitter Terminal Doerd 1 is connected
o exciter Termibal 45, 3
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Terminal #8 on the exciter is not used.
The lines {rom the Signal Center are connected through
the 63=0-2 jack box to Terminals 2 and 4 on the exciter,
is ghown in Skntch TTIV, Figure 2.
¢, P.W. §0A (Sketch TTIV, Figure 3, and 771U, Note 5)
Aapter Kit conteins;

1l ea. Length of coaxial osble terminated &t one ond
with a S0-39 coaxial socket, and at the other
end with @ special banena plug on the center
conductor; and & soldering lug on the guter shield.

1 ea. Banena plug (in addition to the one listed above)

i ea. Banzna socket.

1 sa. Bracket (for mounting the S0-39)

i ea, Kit of nuta end screws. ¢

Installation

Measure e point on the left side pamel of the rectifier
compertment 18 from the front of the transmitter and 30°¢
from the base, Cut & 13* hole, mount the 50-39 socket, end
run the coaxisl line as indicated in Sketch TTIiV, Figurs 43,

Use the same procedurs in completing the instelletion as
that described for sdapting the P.W. 154, except that the
kevipg terminal #50 on Trenamitter Terminal Board “3 is

connected to the #5 screw on the sxciter terminal strip.

3.3 Federal; Model BC-339 series (Sketch TTIW end TT1TU, Note 5)

Adepter Xit conteins;

1l ea, link assembly. comprising en 18¢ length of
twisted pair terminated at one emd in a co-
axial sooket (S0-39), end at the other 2nd im
an Fr-164 type sdapter conteining & .00) mfd
condenger .,

1 ea. Bracket for mounting the S0-39 sccket.

1l ea, Kit of nuts end screws.
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Insialletion

Measure & point on the upper left side penel. 8-1/i* sabove its
bottom end 13° from the front of the tranmmitier. (3ee Skeleh
TPI¥). Cut a 13* hole end mount the coaxiel fitiing. Plug
the Fr-164 type adapter into the #1 crystal mountiag clips,
Leing certain that the black tipped end of the aé’uptor is in=
serted in the clip on the right marked *crystal /1.°

Rote: If the sdapter 1s reversed, the RF excitetion voliege
¥ill be short-circuited.

The 110-220 voli ewiteh in the exciter shall be placed in the
220 volt position, end the power cable shall be connected to
terminals 1 and 2 on the rear terminal boerd of the tramnsmittoer.
Terminals 8 and 9 on this sams board shall be connected to ter-
minals 4 aud O respectively on the exciter termimal a8trip; con-
nect terminals 2 end 4 on thet strip. Cut the 5/8* coaxial
cable to the proper length, solder the coaxiel fittings to tue
ends, and interconnect the exciter and the tranemitter.

Federal BC=340 See Peragreph 3.3 (Sketoh TT1W)

Collina -

C-6h2 (Sicatoh TTIY. Piz. 1 and 2

WELD AR 0 e wRaew

Adapter XKit contains;

3 ea. Plug-in edapters (similer to FI-24¢ crystel
holdera)

Installation

Cut & 80t 3% x 1" in the reer penel of the exciter section

of the transmitter directly back of the crystal oseilletor
location,

Hount the exciter or the rack of exciters immediately edjecent
to the trensmitter, and cut three lengths of 5/8: coaxiel line
sufficiently long to reech from the exciter, through the slot
in the rear of the frensmitier, to the crystal sockets. (Ypeve
sufficient alack so the cables may be lashed to the trenami tter
freme to prevent internal short-circuiting. )

Solder the speciel 3 pin asdapter to one end (center corductor
to the simgle pin, (#2), outer conductor to the pin on the
right (#3), looking at the bottom of the piug.)

To the other end,; solder the $0-39 plug, center conductor to
the c¢onter contact, outer conductar to the ahell.
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Connect the power cable to the live aide of the mein switch
being cartain thet the 110-220 voli switch in the exeliler is
in the 220 w0lt position.

™Mll automatic sontrol is aveilsnle by dial operation, and
Terminal #3 on unit BL may be picked up for CW keying.
Intercomnsct as shown in Sketch TPLX.

¥ileox Trenamliters ;
s, ¥ilcox 964 (Sketches TTIN eni TTIU) '
Adapter Kit contalns;
1l ea, S0=39 coaxial socket.
1 sa. Bracket for $0-39.
1 ea. 3/8® coaxial plug end socket

1 ea. Length of 3/8° coaxial line
Instal lation

Cut & 1ie hole in tha rear of ths t-anamitter diractiy in
um wish the crystal oscilletor lowation, and mount the

SC=39 socket. Drill a amall hole ir the oscilletor chaseis
proper , ad jacent to the 2nd 1852 atige and mount the smal.
lar coaxial socket. Interconnect the S0-39 and the ccaxial
plug, and complete the plug-im cireult,

Remove the 1852 oscillator tube, and slder a .0l mfd con-~
deuper hetweern the inner conductor of ihe coaxisl socket
end the grid of the 2nd 1852 tube. (Il sxoiiler Serilal
Tumber ie above 90, solder a wire instead of the condenser
betwsen these points.)

Cu% a length of 5/8% coaxlal cable sufficisntly long %o
interconnect the exciter and ths transm . tter, and solder
%0 osch end a 5/8¢ coaxial plug-

Sat the 110-220 volt switch in the excilsr %o the 220 volt
positicon, and conmect the powor sable %c the lipe side of
Switeh ‘flla

Repeat this procedurs for each of the cleanels.

Perminal 4 on the treramitter is the chipnel control and
terminal 5 i the CW keying terminal.

Camplete the wiring in accordance with [Retch TTIM or
TP1U.
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b, Wilcoxz jifodel 96C (Sketches TIOM end TTIU)

Adapier Xit containsg
7 an. Profabricated kit of telsscoping tubing, conduit
connactors, nipples, brackets, ccexlal conductors
and fittings, apd herdware.

1 ea, Jones plug P-101
1 es. Jones plug S-101

1 ea., Socket edapter containing a vericble input
control.

1 ea. Drawings, set of tiree

;nstallation

Facing the reer of en RF chanmel, measure a polnt 6=-1/4®
above the bese of the unit and 6-5/32" from the left side.
Using Wilecox Drawing #189 as n gulde (not as a templete),
Jocate the bracket bolt comnections, Drill the 7/8 hole
and the three smeller ones, and mount the 50439 coexial
socket, the box, the coaxisl line, =nd the conduit. (Ses
Wilcox Drawings #187 end 198.) Remove tube V-1 and insert
the adepter in ite place.

Repsat this procedure on sech of the chapnels,

Mount the exciter or the rack of exciters inmediately ad-
jacent to the left end of the row, and interconnsct each
exciter with its mspective chapnels with individual lengths
of /8 cosxiel cable to essch end of which a copxial fitting
ehall have been connectod.

In addition, terminale [9 (transmitter contrel) and “10
{cw keying %erminel) shell be wired %o the respective ex-
citers, and the Signel Center lines, as indicated in i

Sketob TTIN or TT1U.

Tmproved opereatios will result if the exeltation controls
in the exciters sre advanced to *meximum® apd the condane
gers in the plug-in adeptere are ad justed for mormal
operating meter readings.
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Per. 3.7 =~ .2

4.7 pirerafi-pecesgories Copp. Transmitiera, types Th/FRC & TH/TRC
Remove the front duct cover s& noled in Sketeh TTIX.

Attach the coaxiel olug, asupplied by the coatracior, 2AC
pumber A-62ll-1, Signel Corps number PL 259, to the low
impedence enaxial line from the teleiype ezciter, smd plug
into the recsptaclo, noted on Skeftch TTIX, of the unit o
be uesd., From the plug board receptacle, the R.F. voltage
is cerried up to the oscillator by the flexible coaxial
cable which plugzs into the cscillator.

Turn the Master Oscillator - Xtal. ~ Tel. switch on the left
side of the center panel of the R.F. unit to *TEI.* Thie
connects the grid of the 6V6GT/G crystal cscillaser - doubler
tube (VP15) to the center of the coaxisl line.

Connect the control line to the "microphone local conuects
termine), and complate the circuit to terminel “5 on the
exciter.

After follovwing the above procedure tune the R.F., unit o the
selected frequency. Repeat this sequence for each channsl %o
be placed in service. >

4o Tuoing Procedure

.1 Insert the crystels in the sockets in the temperature com-
trollef oscillator chember, starting with the lowest frequency
in aumber 1 positicm. Close the oven doar and energize the
squipment. A pariod of about two howrs will be required for
the oven end its contents to reach the normal opsrating tem-
perature, and for the cscillator components to stabilize
themselvern, (Complete stability will not be reached until
the oven has hesn heated for several deys. During this pre-
limipery period, constent checks ghould he made o correct
for drifi.) The oven thermostat hae been factory set at
65°C, This edjustment mey be altersd under sxbraze climatic
conditions by advencing or reterding the knod contrel loceted
on the upper lef% side punel inside the oven. tach notch
equals approximetely 1/2° C.

4.2 While the exciter is heating, the ptetions' frequency meter
shonlé be warmed up. and set according to mhq following
formulia;

Cegrior frequency plus 425 eycles
' 10, of multipiications
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Set the 200 EC Oscillator Contrel et 50, the Crystal
Selector Switeh on #1 position, end rotate the Shiflt
Control to 0°. Refer to the tuning chart and set the
remaining tuning controle to the settings indicated
for the desired Ireguendy-

Note; ﬁ e output of ths exch ter !1;; bs on & frequency

uel to the crvstal frequency plus 200 KG. ply
1%2 deeired shift.
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4.5 Carefully adjust the controls marked "Sideband” and "Amplifier®
until the GBS “tuning eye™ tube which ie used sz a rescnance
indicater is. tightly closed.

4.4 It is posaible to tune the mizer and amplifier to either
sidsbanc of the desired frequency, (plus or minus 200 XC
of the orystal {requenoy). Due to the rejecticn circuits,
it will never be possible to completsly close the "eye" if the

circuite are resonated on either the orystal frequency or the
lower sideband,

4.5 With the fwequenoy meter adjusted to the exact desired exciter

frequency, rotate the 200 KC oscillator tuming comtrol until
the signal is zero beat. Log this setting.

4.8 Apply plate voltage to the low power stages of the transmitter
and resonato. Note cerefully the grid ourrent of the stags
being excited and that of the suceseding stage. I the grid
current for "key-down"™ conditions is ebnormal, return to the
exoiter and sdjust the BO7 soreen grid potentiometer until
normal driving powsr is obtained.

4.7 Refer te Pig. /Y and determime the amount of shift necessary

to producs 850 cycles et carrier frequency and rotate the
shift control tio the calibration representing this value.

1000 ™

860" - X

426 "] X

212 Y] X
106~ | |

4

1. i i

4
8% and 4tn gth

Havymonloe desired.
ehle of fraguency shift snntrol ﬂnffin,gs for

It
harmonic cperatlonn Pigo 3
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4.8 Remove the cover from the 25%A relay, ané cerefully move
the ermature to the comtact on the left, (See Fig. #A4)
This operation will cause the cearrier freguency v shift
lower , and the inetaller shall measure the differential
value to be cartain that the carrier is shifting £50 cyoles.

4.9 ALY of the transmitter‘s meters will remein unchenged on
the new frogquency, the slight detuning being insufficient
to effect the adjustmenta.

Pinel 4 justment

Sinee the frequency meter on hand will not be fully adequate to
bune the exciiter to the exact freguency, a certein amount of check-
ing with the distant receiving station will be raguired. The rs-
caiver is alec erystal controlled, and opereting tolersnce is
critical. Once the exnct position of the 200 K{ oaseilletor tuning
contzol is defermined for each frequency, the celibreticn should
e logged on the freguency chart for reedy referonce.

Overall bise tests can be mede by using en 1-193 test set at the
Signal Center to send roversals over the loop to the trapsmitter
and measured with the meter on the terminal equipment at the re-
celver location. The 7-193 set can only be used where a poler
relay tremcmits the signal %o the radic trensmitier,

Therefore, the test set shall be patched into the 63-C-2 jack
box, end the repeatar in The 13242 28t utilized to grovide the
proper dine curranig,



WEIGHTS AND CUBES OF MAJOR RADIOTELETYPE STATION EQUIPMENT

Class of No. of boxes largest Total Total
Item Shipment __par Ttem Box Weight Displacsmsnt
Teletypewriter, air 8 25" x 25" x 23" 316 1bs. 25 on. £t
Model 15 eZport 2 49" x 26" x 30% 430 1bs. 36 ou, ft,
Telatvoewriter, air 9 40" x 26" x 30 6839 1be. 46.7 cu. £t,
Model 19 export 4 47T x 27T x 2T 775 1lbe. 59.1 eu. ft.
sub Sat, air 3 27" x 245" x 353" 299 1lbs. 16.3 su. f£t.
W. E. 131-B2 export 3 29" x 26" x 3437 %94 1ba. 8.3 ens £
Sub Set, air 3 38" x 20" x 32" €52 1be. 35 ou. £,
W. Be 132-A2 export 3 38" x 29" x 32" 652 1bs. Sb cu. £5,
Sub Set, air 3 58% x 29”7 x 327 492 1bs. 52 su. ft.
w. E, 133-A1 . export 3 38" x 28" x 32" 492 lbs. 32 ou, £%.
Receiver sir 3 88" x 21" x 28" 1100 ibs, 56.0 cu. ft,
AN/FRRS export 3 88" x 21" x 28" 1176 1bs. 55.8 cu. ft.
Receiver air 7T 263" x 21" x 76" 542 1bs. 40,7 ou., ft.
Wilcox CW-3D export 7 265" x 21" x 76" 542 1bs. 40,7 cu. £t
HQNEE.H. wu.uo mm' x NH.’ x Nm' mmo H.gc N@nmw Sidg .M..»wr»
AN/FGCL export 88" x 21" x 28" 636 1bs. 30 ou. fb.
Exciter air 1 6% x 10" x 25" 138 1lbe. "~ 6+35 cu, ft.

0-5/FR sxport 1 16" x 16" x 25" 138 Ibs. 6,35 on. ft.
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THIS MODIFICATIONS APPLIES TO UNITS BELOW SERIAL NO. 40) ONLY

3l
l
™
/| ‘ TST
g 552 A
d o &6 o,
274 > 2 (B) < KEY
Y 159 REL y
>p 2 | f 1
° o} \
. \
) |
I\
g l
3'
B 2 TST
J N | ) 40 To2 A
~ !\I (\I _j—ﬁ—c
= * TP 1200
\?.. ‘zl ‘ol | —n 3bu F——' | STATION DWwWq.
= 3 | | 20— |
/ L - ' I SCHEMATIC CHANGE
/ ! i
N c ¥y | |
Q2 o -+ —--
Unz2 9 REL. 2000%( P 14b |
A L -
P> 2 Y
0 0 O ) o .
0] MODIFICATION OF AN/FGci O
o PROVIDE FOR, MONITOR, LOCK UP
CKT WHICH 15 RELEASED UPON
N RECEIPT OF 'MARK’™ SIGNAL FROM
DISTANT TRANOMITTER

NOTES

——  EXISTING WIRING —-NO CHANGE

whewer  EXISTING WIRING —REMOYED OR_
RELOCATED

———~ ADDITIONAL WIRING

| REMOYE STRAPS BETWEEN “ CONTACTS OF
(C) RELAY

2. MOYE RG WIRE FROM TOP CONTACT #2
OF (C) RELAY TO BOTTOM CONTACT #| OF
(Q) RELAY

3 RUN NEW LEAD FROM TOP CONTACT * 2 OF
(C) RELAY TO SPRING OF (T5T) KEY

A RUN NEW LEAD FROM TOP CONTACT *| OF
SIZ.—EELAY TO TOP CONTACLT #4 OF (p)
AY

5. IF DIFFICULTY 15 EXPERIENCED IN 'KNOCK-
ING-DOWN " THE MONITOR LOCK_UP CIRCUIT,
AND A BETTER BALANCE OF MARK. AND
SPACE CURRENTS 15 NOT POSSIBLE, REMOYE
TAE STRAP ON THE 1705 ohm SECTION OF
A A RESISTOR.(FIG 24) IN TM-N-35G).

ES-T7i28682

IN PRELIMINARY INSTRUCTION
BOOK SHOULD BE CORRECTED
IN ACCORDANCE WITH THIS

19D0VE

IMODIFICATION OF AN/FGC1 TERMINAL
FOR MONITOR LOCK-UP CIRCUIT

DATA I¥S. |[cHECKkEDEGM |APPROVED, .
DRAWN R.JL VERIFIED #€ [DATE 2-1m44

OFFICE CQHIEF SIGNAL OFFICEY

PLANT ENGINEERING AGENOES-E-32567 A
PHILADEL PHIA  DEMMNA l
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7 KEY

NOTES

—_—  LXN/STING WIR/ING — NO CHANGE
Wrh  LX/STING W/IRING - REMOVELD OR

RELOCATED

TST ————  ADD/TIONAL WIRING

5524

544073514'

)
V29 REL.
48 3 2
°

Q/

2T

REMOVE STRAPLS BETWELN */ CONTACTS
OF (C) RELAY

. MOVE RG W/IRE FROM 70FP CONZACT %2

OF (C)RELAY 7O BOTTOM CONTACT *710F

& reray :

RUN NEW LEAD FROM 70P CONZACT *2

OF (C) RELAY 7O SPRING OF (7:57) AEY
RUN NEW LEAD FROM T7O0P CONTACT =] OF(C)
RELAY 7O 70P CON7ACT "4 OF /B) RELAY

3¥8 2 7Y TsT

_.r:]'*} tu. ,: 5524
1300w

]
|
|
| STATION OWG. KS- 7/2882
!
|

SHOULD BE CORRECTED /N
HCCORDANCE wiTH — THIS
| SCHEMATIC CHANGE

MODIFICATION - OF AA;//‘GC/ 70

PROVIDE FOR MON/TOR LOCK UP CKT

WHICH 5 RELEASED UPON RECE/IPT OF
MARKSIGNAL FRAOM DISTANT TRANSMITTER.

LETAILED APPL/ICAT/ON OF /—'.‘5//2,4 EXCITER 7O
Var/ovs TRANSM/TTLERS
AIRCRAF? ACCESSOR/ES 4T FRC CTTIX
COLLINS AC-64Z TIT
FEDERAL B8c-339 L TT=-/W
FEDERAL F7-300 Ty
PRESS W/RELESS P,PW-2 85 TT-/v-/
PRESS W/RELESS PW- /5 TT=/V-2
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