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r;LA.SS NO'rES: HF Systell\'3 Week Seven. (7- 2-1) 

TITlE: Introducti on to the C- 1138/UR Radio Set Control, TransmitJ e ... na Recei ver 
Transfer Switchboards and the Receiving Antenna Distribution System 

OBJECTIVES : Upon compl etion of t his lesson you will be able to: 

A. State t he purpose and Describe the operation of the C-1138/UR Radio Set Cont rol 

B. State the purpose and Describe the operation of the SB-863/SRT Transmitter 
Transfer Switchboard and t he SB-973/SRR Receiver Transfer Switchboard 

c. State the characteristics and Descr ibe the operation of a Receiving Ant enna 
Distribution System 

I. C-1138/UR Radio Set Control 

Purpose 

1. The C-1138/UR Radio Set Control i s the 
]tedium for remote operation .QL.a. 
standard shipboard radio t ransmitter 
and receiver. • .lt provides the means to: 

a . Turn the Transmitter ON and OFF 
Cw 

b. ~ modulate or ~he output o:f 
the controlled transmitter 

c. Regulate the level of the Audio 
Output of the controlled Receiver 

2 • Connnon 1Y referred to as.. a RBI 
(Rad:i.orrhone Unit) 

a. Each RPU will be assigned a Vl./t118ef<. 

b. Often referred to on Patch P~els and 
Switchboards by '11trs1c&t LocAp t:W 

(i~e., ere #4, .H. 
#6) 

B. Operation 

1. TRANS?'uTTER ON- OFF buttons 

a. To energize t he controlled transmitter 
press the START button momentari~. 
This energizes the starting relay in 
the Transmitter and the POWER INDICATOR 
is illuminated. 

b. To de-energize the transmitter press 
the STOP button. Thi s sh0-r>~:> t.!-.e start 
relay coil da-anergizi..'lt, the starting 
rell>~ anti the OO~·JEE ~"DT.::'ATOR. 



2 • 'L'RAN"SMITTER INPUT circui t.s 

a. Depending upon what type of emission 
is being u·tilized, the operator may 
use a Cw /(eY , handset, 
chestset or microphone. 

b. When Yoi ce modulation is used the 
operat or must actuate the push-to-talk 
button on the microphone, handset or 
chestset he i s using. This energizes 
the CARRIER ON indicator on the C- 1138 
indicating that the transmitter is in 
use. 

3.. EARPHONE lEVEL control 

a . Controls the volume of the receiver 
being utilized. 

b. The earphone level potentiometer is 
adjusted by each operator to suit 
his own listening habits. 

II. Transmitter and Receiver Switchboards 

A. General Terminology 

1. ~EMOTE STATION - Term utilized to describe 
radio equi2ment PhY§ically detached from 
Transmitter or Receiver. 

2. TRUNK LINE - Term designating line leading 
from one Switchboard and/or Patch Panel 
to another Switchboard and/or Patch Panel 
located in a physically separated space. 

a. Trunk Lines are utilized to connect 
equipment output from one area to 
another. 

b. L/suALL( dMa~gep 
EXAMPLE 

S!ITCHBOARD 
LOCA':'ED IN t:AIN RADI O 

S\iiTCHDOARD 



J. TRANS · · . · ""' Term desi gnating the 
process of trar~sfer~g control of one 

"- switchboard to another. Utilized when 
t he number of trarsmitt ers or receivers 
are too numerous t o be handled by one 
switchboard 

B. SB-863/SRT Transmitter Transfer Switchboard 

1 . Purpose - Interconnects and Trapsfel's 
Remote Stations out®t to Transmitter 

...... -
2. Operation 

a . Each SB-863/SRT contains ·-JetJ 
21 position rotary selector switches 
in two vertical colunms 

b. Each Rotary Selector switch corresponds 
to a remote station or trunk line and 
each switch position (1 through 19) 
corresponds to a controlled transmitter 
or trunk line 

c. Position 20 o1' each Rotary Selector 
switch is provided for connection to 
an additional switchboard fn cases 
where transmit ters are too numerous 
to be handled by one SB-863/SRT 
( ·:1R,g&sFe;t? :t1?T1:<HJtJG ) 

d. When the switchboard is installed,·the 
remote stations and trunklines assigned 
to each Rotary Selector switch, and the 
Transmitters and trunk lines assigned 
positions 1 through 19, are engraved on 
engraving plates 

~JJ-rt•,.J if- '2.-f- .a~~ . 
c. 4SB-972LSRR Receiver Transfer Switchboa~ 

1. Purpose - Interconnects and Treosfe~ 
~ceiver audio output to Remote Station 

2. Operation 

a . Each SB-973/SRR contains ten 7 
position rotary selector swit ches in 
two vertical columns 

b. Each Rotary Selector switch corresponds 
to a remote station or trunk line and 
each switch position (1 through 5) 
corresponds to a controlled receiver 
or trunk line 

c. Position "X" of each Rotary Selector 
switch is provi.ded fo .~ ··c"' il?Cti ···• -~:..., 
m addi' .. ~or.al ..;·Hi tenbo '1 d J.:r. cases 

~ ~ ~1-n::.t+~Aim s"\fl~OL 
~ 4~ \ct. JtM-r'£5 tT\.. ~ 

"->tO ~(o'J.Il, f.- I¢ Re~ T'l!; ~r.&-no•,J,; 

,.xt~B ~~'-Mtv:.-rdJ.,.)~ 
es ~iLO ~ ~:SLI\o/<.':l ~ 



RECEIV!!:R Di!:SIGNATION PLATE 

wha'C'e r eceivers are too numerous 
'w be handled by one SB- 973/SRR 

d. When the swi.tchboa:rd is installed 
the remote stations and trunk lines 
assigned to each Rotary Select or 
switch, and the Receivers and trunk 
lines assigned positions 1 through 5, 
are engraved on engraving plates 
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III. Receiving Antenna Distribution System 

A. Characteristics 

1. Purpose - Enables lllnltipla 
~ration of a maxilllUM of .2!L 
radio xcceivers f_.rom a single 
an'tenna . -
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)o Contains so•.nm 7 _ r~di of!"e 
in tho frequency range from 
to 'J 2. 7Jt1ih. . ~~~--

4. Separation of t he frequency ran'go into 
channels -is accomplished by combinations 
of filter subassemblies which accept on~ 
freqnencies falling within their range 
while rejecting all others 

'· Each channel consist~ of four (4) vertical 
an·tenna output jacks. The bottom .Jack in 
each row is C t ~e. C.. . f(c;. -------to indict~ .f!J~i l. t is connected diree'bl:,; 
to the ~e-e;iq. The other three (J) 
jacks are separated from the subassemblY 
by 300 Ohmn resistors to prevent feedback 

B. Operation 

1. Connection to the receivers are made b1 
ooxial patch cords with quiok-dilaonnect 
type RF connectors 

2. Red jack should be utilized whenever 
maximum signal strength is desired 

.). Input jacks for receivers will appear in 
close proximity to antenna output jacks 

4. Using coxial patchcord, connect one end 
to desired receiver input jack and other 
end to applicable antenna filter assemb]3r 
jack 

A /'~f!tJ~ T'J-1 
( ~~~ -1) I !:.7'AtJ-r <""--7..-!71'0.-J! 

'· 
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CLASS l\TGTES: HF Systems Week Seven (7··2-2) 

TITLE: Intrvciuction to the Unclassified High Frequency Voice System 

OBJECTIVES: Upon completion of this lesson you will he able to: 

A. Drm-v a block dia:;ram of an Unclassifi!C)d High Frequency Voice System 

B. State the function of each component of the Unclassified High Frf~qnency 
Voice System 

c. Indicate input and Output waveforms of each component,Srqf.~:the 
Unclassified High Frequency Voice System "-.· 

- - - - - - - - - - - - ~ - ~ - - - - - - - - - - - - - - - - - - - - - -
I. Block Diagram of the Unclassified 

( 

-- - - - - - - - - - - - - - - - - - - - - - - - - -
II .. Component Function ar~d I nput and Output lrJaveforrns Produced 

A. Tro.r,smi t Operation 

1. Microphone (Source TraLsdu~er) 

a. Function - Convcrt,s mechaT:j.~a1 <?.'Cr=!.r ?,y 

i nt o ~lectrical ener gy 

b. \rJavef om 

(l) Input - Sound Wave 

(2) Ou-tput - AF 

2 . C-ll3R/UR R:.dia .SP.t f>lontrol 

a • . Eu,nction - En::~.bles contr•l of a 
Tr~.ns:rd. ttor. or Tr~tnscoivor from ;<.. 

r cmoto position 

I 



b • 1rbvc:fcr u - Input and Output: AF 

3. SB-863/ Sfi.T Transmitter Transfer Switchboard 

a. Functi on - I nt erconnects and Transfers r emote 
st?..tivns out put to Transmitter 

b., Haveform - Input and Output: AF 

L~. Transmitter or Transceiver 

a . Function 

(l) 

(2) Transmission 

, b. '\:,favef orms 

( l) Input - AF 

(2) Out put - RF 

5. Antenna Coupl er 

) 

a. Function •• El ectrically maf;ches ant enna to 
t..r ar.smi tter output. 

~ l) Inductan~8 /A.J C.Re&se-s 
( 2 ) C:8.pa~i tan~e ::De c. I( Gft.s G"~ 

b. ·wa"'l'3f orms - Input and Output: RF 

6. Tr<>.nsrr.:i.tting Antenna 

a. F\mntion ~JA-rl oAl 
b. Wavef or·rn..s - Input and Output: RF 

,'-!: B .. Receive Op8ration 

1. Receiving Antenna 

a. Function - Interception 

b., V.Taveforms - Input :md Output: RF 

2 • • Recei ving Antennn Distribution System 

~. Function - Enables multiple r eceiver operati on 
while utilizing sinGle nnt enna i nput 



b, Waveforms ..,. Input and Output .. RF 

3. Receiver or Transceiver 

a, Function 

(1) Reception {F~~.SE."'t..I.S'-7'tt:o,..l) 
(2) '12_r£MQ'J1~ t..(trJtJt4 A~ft...tr-1'- A1'1o,J 

b, Waveforw.s 

( 1) Input - RF 

(2) Output - AF 

4. SB-973/S~~ Receiver Transfer Switchboard 

a, Function - Interconnects and transfers 
r eceiver audio output to r emote station(s) 

b. Waveforms - Input and Output: AF 

5. C-1138/UR Radi o Sot Control 

a. Function -Regulates the l evel of the audio 
output of the r eceiver ear phones 

b, Waveforms - Input and Output - AF 

6. Speaker (Information Transducer) 

a o Function - Converts el ectrical energy into 
mechanical ener gy 

b ~ Havcforms 

(l) Input - AF 

(2) Output - Soundwave 

-. 
: :~ .' ~.,, ' ••• ··!i· t 

• 



CLASS NOTES: HF Systems Week Seven (7-3-1) 

TITLE: Introduction to the Types and Methods of Teletype Communications, 
the .ANJURA-17 Converter /Comparator Group · and the SB-1203/UG General 
Purpose Teletype Patch Panel 

OBJECTIVES: Upon completion of this lesson you will be able to: 

A. Explain the Types and Methods of Teletype Communicaations utilized in 
the Navy today 

B. State the characteristics of the AN/UR.A-17 Converter / Comparator Gr oup 

C. Locate, Identify, and State the functions of the front panel controls 
and i ndicators of the AN/URA-17 Converter/ Comparator Group 

D. State the characteristics and describe the operation of t he SB-1203/UG 
Genera l Purpose Teletype Patch Panel 

I. Types and Methods of TeletY;~e Communications 

A. Types 

l. Audio Frequency Tone Shift (AFTS) - System 
which converts DC Mark and Space pulses 
from a teletype into correspondin ; audio · 
tones, ,..rhich #M P Ll i""uJ:>e 
------------~N~~~~u~~~~~~the transmitter 

a . Formerly referred to as TONE MOD RATT 

b. Normally utilized for $ t\~((,-r 
R.. f.! N(;.e;' teletype com."llunica tions 

2. Radio Freguency Carrier Shift (RFCS) - 11-\r 'S-.I~"f"'C[IY\: 
System which shifts the frequency of the 
transmitter correspondin:~ to the DC J·fark 
and Space pulses frorn a te l et;rpe. ~ Sth~T-.S ~,_5 Aa.r:r.Je -i 
f.P..eqtten~1<ri.~1--be-~eb-t;o -a .c.e~:i:n "1 

::..:hreque~- ' a Space si..liua l- and a~r 4-:t~ a.~I..OvJ 
hnndred Gycl~s ~h:hgher for-a Ha-rk.;.signa~ 

\ 

a . Formerly r eferred to as R.~\JENC:..'{ 
~'l==t ~~JtJ C"' (~s 't4) · 

b. Normally utilized for long range 
teletype communications 



Bo Methods 

1. Sing le Receiver Method 

a.. Description - A sintr,le receiver is tuned 
to t he designated RF frequency. The audio 
output of the r eceiver is ap~lied t~ 
converter Hhere it is . <Z:T'1 p=u;;~ 
and sent to a t el etypewriter. 

b. Advantase - Minimal equipment r equirement 

V - . ; .-----, II 
--[~-~-t~---·t_T_:y_j 

2. D:Lve1·sity Method 

a. Space Div:ersity Operation 

(1) Description - Two receivers are t~· 
t o the same designate? RF fre9..uen_cy 
but t heir receiving antennas ·are 
spaced several wavelen1ths apart. 
The audio output of each receiver is 
applied to a seperate conver·ter where 
it is rectified. These DC pulses are 
then applied to a comparator circuit 
in each converter. The comparator 
circuits continuously s elect t he 
stronryer of t he two si3nals present, 
and allows only that siznal to pass to 
the te letypevJri ter. 

(2) Advanta~e - Maximum fadin~ of a ~iven 
frequency us ually does not coincide 
in time at points so seperated 

(3) Utilization 

'-._ C o::P fJiLT Oil 
"B" 
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( 1) Description - 'NOreceivep.i;;. are tuned 
~o dif'ferent ·RF :t - · - · · 
containing the same- intelligence. ~he 
audio output of each receiver is 
applied to a separate converter where 
it is rectified. These DC pulses are 
then applied to a comparator circuit 
in each converter. The compara~r 
circuits continuously select the 
~tronger o~ the two signals present, 
and allow only that signal to pass to 
the teletypewriter. 

( 2) Advantage - Maximum fading of two 
different carrier frequencies seldom 
occur at the same time in a given 
location 

( 3) Utiffiation - ~ttrt"·~ 

CV-483C/ORA-17 Frequency-Shift 
Converter ., 

LEVEL 
CONTROL 

SWITCH 

TUNING PoLARITY 
INDICATOR SWITCH 

FUNCTION 
SWITCH 

SWITCH 

POWER 
INDICATION 

LAMP 

POWER 
SWITCH 

llance
Typewritten Text

llance
Typewritten Text
b. Frequency Diversity Operation
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II. Characteristies of the AN -17 

A. 

B. Purpose - Convert the audio output of a 
receiver into~sponding Mark and Space 
DC Pulses ( ~<:..-r:a;'KJflporJ ) 

C. Description - Each converter is installed 
in a navy gray aluminum cabinet. A handle 
is provided on each side of the front panel 

I ll. AN/URA-17 Front Panel Controls and Indicators 

A. LEVEL control - Adj usts the amplitt~tle of the 
incoming s ignal 

B • .§HIFT switch - petermines desired shift .of 
incoming signal. I f copying a f requency 
below 2 MHZ place shift switch to NARROW' 
position, if frequency is 2 MHZ or above 
shift switch should be placed i n WIDE 

C • FUNCTION swit.cb... - Determines the Me.thod o£ 
Converter Operation (Single Receiver, Tune or Diversit y) -

D. TUNING indicator Allows a quick visual 
si~l presenta~ fo~ceiver tuning. 
(.~~~A~r.~d~o~D£~-~~~~1~.t~u~6~e~---------> 

E. POLARITY switcb - Ensures proper signal 
Polarity (Mark/Space Relationship) 

! 

o. POWER INDICATION lamp - Indicates source of 
-power is energize~ 

H. POWER switch - Turns line voltage on or off 

I. FUSES - PrOtects converter against overload 

/r 77'/l!..e'S 2_ r/(~.5~,,. ... 
Lo,JI/tl:l~E!R.S 'T'o 1'1AKG 

-~ oAJ..: f./R/1·17. 

-~oam!h -N/1£1\)vJ ('S¢91-\~ PAs~) 

1&MJI:a. -W.Pe: ~f ~~AJ~ 
~"'e.(' ~to<'.e.. 1!/'"'5.,., 

C..A!'l PI\SS) . 

--..,. 

bel5 0\A~ f sPriCC~ ,f.J PP.uet.tt 
'PL.A<-e. •-IS. 1-r (AK.e" AAI u iSI:I>e' 

be;...,;>"' oNC:: 1f Tt.~.<lll$ 1-r e J~lt. · 



A. CharacteriPtics 

~1. ~~se ~ ~trtterconnects and transfer~ 
.tel et.ype equipment .12..._ various radio 
. adapters, suer. as "transm:i t.ters and 
converters 

2. Description -The SB-1203/UG contains 
six ~~ Each chan~.el ~onsists 
of -~12~ Loom.ng- .1acks, a 
§...e..t ,jack, and a.Rb~stat for adjusting 
Ji ne curr·ent. Each panel includes a 
Heter an d Rotary Selector switct for 
me asuring line current in any one 
channel . Any teletype equipment not 
r egul arly assigned to a channel may be 
conr:ected t o six Miscellaneous ~. 

a . Radin Adapters 1·iill appear as 
Looping jacks (LFG) ):M-r12~, r..Ji<A - 1?, e;c. · 

~. Teletype ~quipment will appear as 
Se-r ..JA<!.K 

c . Associ a t e Teletype equipment and/or 
teletype equi9ment too numerdus to 
be handled by Set jacks ;.rill appear 
as }liscella.~eous j acks (MISC) 

3. Commonly referred to as the 6 LA c.J('" 
or (IN LAS P.atch Panel 

i3. Operation 

1. Turn the Eeter Selector switch to the 
cig_sj red channel .and ad,ius t the 
corresponding [heostat to give a line 
currer:t indication of QO t1A . Return 
Selector swit.cl-: to 0. 

2. Find Teletype eq~ipment desired in either 
Set or His ce llaneous jack. Insert one 
er.d of patch ~ord ~nto selected iack, 
i nse.rt other end of patch cord intc 
appropriate Looo jac~Lfor radio adapter 
d1~S ~-!',.:,;d • 

3. If the desired Tel·:;type equi;Jrnent 
a ,:.,pears as a $et jD.8k and is wired in 
U:e s =.1:-:--.;: Loopi,1t; c!:ann eJ. as t lle -=ta~~::.o 

Arlapt~r> to be 1?/-,~i-:::_:~:1 .2~7'.. i?at::h cor-is 
are r-equired \t'f1~.V<JV 1"-.wM.} 

/YJI.iC . JAcK' 1.S ~.,. rl-/Jtel;_w!l?ED 

i<.o <.- -' 
"J:> I A <l P-AM 
'S'(M8QL X 

/1,41(1>W 11!! e- cLll1'11 tJIIre S. 

LeH CoN t=a s~'oiV. 

AL t;J A'(J_ 'Th -rc.tt 
_. -ro Lfl(:, .. 

/h.i>itll~ ~~~ 
o P. LN. 

-r'o t~tSC.. 



4. In ;:my swi tchint; ore ration bP-tween thA 
various plugs :md jacks 0f t\ tP.lotype 
p:-mel, NEVER pull the patch plug from 
tho mach1ne (Set or Miscellaneous) ja.ck 
without first romoving tho other end of 
tho <"ord plug from the Loop jack. The 
proper procedure is to take the plug 
out of the I.ooping jack first, and to 
insArt :l.t last 

5. In order to take a mach:lna nu o 
_J.oop, t~ke a pu~ plug. or a patch 
cor~ and insert it into the Set jack 
of that machine. This action ~ill remove 
all loop current from that machine and 
not disturb the other machines in the 
line 

IF N€tZD 

t/Nflll-rcH Ll'(; f:"ll?sr / 

'i11rcr/ t..IIS-r:. 

• • 
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