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Introduction 

~NSTRUCTION MANUAL 

FOR 
MODEL WRC-10T 

WIRE REMOTE CONTROL SYSTEM 

The Moseley Associates, Inc. Model WRC-10T Remote Control 
System was designed expressly for the broadcaster. It is 
intended to remotely control a radio transmitter and will 
provide up to ten meter readings a.t the studio and up to 
ten bi-directional (on and off) control signals at the 
transmitter. Only a single DC telephone line with audio 
frequency response usable through 920 Hz is required 
between the studio or controlling point and the transmitter. 
The signals sent to the transmitter from the studio are 
audio tones. The returned meter readings are in the form 
of DC voltages . One tone is sent t o the transmitter at 
all times. This tone is interruped briefly whenever 
the dial at the studio is operated. The tone is detected 
at the transmitter end and brief interruptions advance 
t he stepping switch one position. Longer interruptions of 
about one- half second or more will return the stepping 
switch to its home or calibrate position. Should the 
tone fail for over approximately fifteen seconds, a 
fail-safe relay will operate, removing the carrier from 
the air in accordance with FCC requirements. (See FCC 
Rules and Regulations, Sec. 73. 275.) The stepping 
switch selects which voltage in the transmitter is t o 
be returned to the studio for remote metering purposes . 
This same stepping switch also selects which terminals on 
the rear of the WRC-10T are to be energized f or controlling 
purposes. Thus each position of the steppong switch 
selects a metering voltage , a RAISE output and a LOWER 
output . These RAISE and LOVIER output terminals are not 
actually energized until either the RAISE or LOVIER 
r elays in the Transmitter Control Unit of the V;RC-1 OT 
are energized. These relays are energized one at a time 
when the RAISE or LOWER position at the studio is 
selected . 
In summary then, the telephone line carries a DC metering 
voltage from the transmitter back to the studio, a fail­
safe control t one from the studio to the transmitter, 
and another tone when a RAISE or LOVIER output at the 
transmitter is to be energized. Note that there are 
never more than two tones on the telephone line at one 
time. 
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Ur;o n :.:-c.:;-.1::n~ing the ?1:-,i <.:s rz--:;:,i t:-e ~ .. J:5.:;:p:i n.g car t.:.11s , they 

s.h.ouJ.a be ~,.~~:•J .. :-li '-Y in-::p~: ci.:""'o. i:<. )~ d ~, ·,.,~.Cj-2 i!:,::m:::•~c..d d,J.1:ing 

transit.. •rh~: uni ts s hould nexi-: k>·:. cL.,~~>.:.ed cu~~ ~n a 

b.;lck~·to -~::·ack b::isi:s. The line '~' 1.1t;;:-;;..t. i.:ii:!rminaln c,f ·the 

$ti2dio Co;,,.tro l U;1H: should be conn.:::ci:..:--::l. to i:llc 1i.nc 

input terminc:-.1.s of the 'l'r2nsmi t:t~~ Ccr;-;,::::-c·l Unit t:.s i ng a 

f>.£::r i es resis1;or . The valu€; of t.h:i.::.: :r.<~s:Ls~or ::.hould be 

at-out £qu!il t~ tl:e lo Jp r~r.•ist.:-.nc -2 of ti:1e ~nt::.re ~celsphona 

line to be t:\sc.;d. i>lug in t .he tm.its c::nd tu:-cn t.:he';:m en . 

Turn the C0H'l'R0lJ IHJI:C'l'iGN ao.-iu~d:.:m.1ni: on the z:ear of 

the Tz-ansrrii tter Coi.1trol U~i t ;n.t.:U. th3 :'.'ULSING relay 

on the f:.:cnt p~ncl of 'i:he Trai!.:?i~: i·tt~:::- Coni:::rol Unit is · 

activated. Operat i~g the dial en ~he 3tudio Control 

Uni t shr,.:,;rl~ v.c·cu.a:te t.he s\·.epping s·.d t.ch in t.hG Transmi tt:er 

Control Unit. Operat:i.n~ the R:-\Z-SE-~I~OWER s witch on t he 

Studio Con·crol Unit Sh.va.lJ.d ~~11.S~ ti~-.? CO:t"Z-c3 j?Onding Z(!l ays 

in the Tl:"ansmi tt.c:c Contzol m.i-t to 0pera·te. 

t~cw i::r.ass the r~d RE~E'l1 bi~:i::-con on 'the Stu.d5.o Co:r:.trol Unit 

for one second or.- raoT,~ . No·i: icr.:"-: ·i:h~t, t.h0 st2ppi.n1;r swi "tch 

in tr.e Tl.·ansmi tte:r Co:!-crcl Uni~; re\:'..;_:tns to :i. ts horne or 

calibrate pos:i.tiono J\.:i:. this point in .:i.ts t.ravel ·r the 

stepping :;;v?:U::.ch c-::-r:.ri•a;J~s i.:hi::-: ;:.;c~lib):-2!t2 voltage to ·che 

interconncc~ing line. If the li~e i s pola~ized c orrectlyu 

the Studi o Unit me1.:e:r will l"\';E,ct i ... pscale? '1'h9 meter 

reading shcu.!d be set -to tn.e nr.·01:;.d m~rk at: 100%. It 

is not m2ndatory tha~ ~he lOCi mark ha used for calibration. 

Any othe1· sui t2b1.e m.u,1bar c an .ba s,:;lected; the sole 

pu:;:-pose cf -th.is cal-i.brs.tion pro1~~.cir.,.~e in ac·~ual :::ervice 

will bz: to correc ;: for t elephone lin-:;: changes during wet 

or sevGre w.2:!'che:r conditiolis.. !t is !'GC:C-rti.!::1:;nded that 

t his calibration l~val be loggs d on the plastic identifi­

cation ca.!'d loc~ted on the front p:mels of the Coni:r9l 

Uni ts. 

Next. 1v-e:ci fy th;;:.t the lucal c •~mi.:rol S~\":i.tch and button on 

the Trc.nsmi t·1:<?-r Co:'lt:rol Un it peL' form prop~:rly., The 

RESET but.to:n sho·1.11d advance ti1e st~pp:i.ng switc;h each 

-c.i;t1e it :i.a p,:-:sh~d ver".}' b:: ief ly :- ~::.1d should cuuse the 

s·cepping !n•,ritc:h to act·;,-ar.~e -to the !w::n,: o r cal ibrate 

po!;;i ti.on if it is held down to:::: 2. i1a.t:i: ::;econd or mor.a. 

Push:i.n~ t.he con·:::("ol s'.•.'itch to ti:•.e 'RAT.SB position should 

cau:.:.e tl:e RA!SE -;,::2J.ay to cper..'.:!'i:G ,. and pushing the con\:xol 

s,;,1i tch t o the LC\•;iER posit.ion shc-uld cause the LOWER 

i:e~.i:.y to op~ra-te. • 

The equipmeni.: ca!1 new be lnstc.ll~·do The only con~iections 

require~ ai:: the studio e:md of t.he circuit m: e com1.ections 

to the pcwsr sc ·:j~CG aP-J to t.hG teJ.epho::.B lins o The 

T1:·ans;ui t.ta~ C.:ont~ol Unii: !."E:::(i.~5.r:.:~c i:hes-~ sa...11e connecti ons 

plus cormeci:.:ion.s to t.he COI){rol 2.!1.,i m:?tering circuit·s. 

When tb.:.1 pow~:i..· i s t ut.T!ed on ;:me~ tb.G syst €J;n is actua lly 

inst alJ.ed , t he CONTROZ, INJBC1'ION potentiometer may 

2. 
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!:i::(~-..iire· s~.X11'2 adj "'-Stl::~:;-::c !;:.:) th.:;t th-a :~-~XSE ·' LOWER and 

PULSING relays all ope~ate r 8 liably. At the end of the 

m;:.nual is c1 oho.Ii:. si,owing hc•u tc n!odify the equipment 
f 01·. very short m: very long 1 incs . 

With rBf.e~ence to sche:nci tic· D.t"at•/ ing 9lB-6lt3 6, r.otic~ 
that th~ s t€pping suitch has fou::: d ecks. The fiy:st two 
of these (A and B) are gold-plated for consistently low 
contact !.·e5i.stc,nce i these two decks select the tele:net~y 

or rer:1ote ma·~ering sign~ls ,•;.hich go back to the studio. 
The othGr t:~·Jo decks are plat.eel wi-i::h phosphor bronze. These 

are Decks C and D which distribu~e the control signals 
to the t~ansmitter via the RAISE and LOWER relays. For 
examplci if it is desired to dist.ribu~e 117VAC to a 
particular re1a y ~-;hen the stepping switch is in position 
l and the Rli.ISE relay is activD.ted. 9 connect the coil of 
the ex-c.ernal relay bet,;,•Je en COM.MON (o.ny of the four 
appearing on the rear o f the Trans~itter Control Unit 
chassis) and teniinal 2 oi the RAISE barrier s-trip. 
In addition, 127VAC .must be connect.ea to the cm-L"iON and 
117VAC termin.?.ls . If ii.: is de.sired to cont.rol. a bank 
of low voltage rel~ysr as f or eh&:.ple a group of 24V 
relaysr then c~nnect the relays as in the ex~nple above 
but, ins'csad of connecting the C0M..'-!ON and J.l 7V:AC 

t.e;;:m.i.nals to ll 7VAC: connect ~:hese terminals to a source 
of 24Vo A3 a furthe= easer if. it is desired to merely 
close external cont2.c:ts v merely jrur,per. the ll 7VAC terminal s 
to the COMMON t.er:ninals. In thi~ manner, operating the 
R.:\ISE or LOWER Relays at any gi.\ .. ~n position of the 
stepper will corine..::t the ruus:;::; ba1·rier strip terminal of 
the corresponding m.m,ber to the eo:rnrnon · tern1.inal o Caution 
must he mrnxciscd when sev·eral trar.smH:ter circuits are 
opazat.ed ~-n -this n:a!',.ne:q it is rather aasy to indisc:ciminately 

bring pairs of wi4e i nto th0 control circuitry of the 
WRC-lO'r and connect. t:heir wrong sides together v By far 
the simplest mat.hod ox control operation is the first 
method des~rib0d. Use external 117VAC relays to control 
eY.'te:cnal c:l.xcuits. These relays c:?-.n bB of the holding or 
latching typ,s 3 P '.ll:d they c,.U! ei. ther close or open one or 

moze c:b:cui ts at a time. The :relL!y cor.tacts are rated 
at l17VP._C 3 2 amperes :resistive lead. It is recorr.mended 
that external 1:el£.ys with large ccni:c'\Ct rat ings be used 

when loads of 50 watts or more are to be controlled. 

Th.? tele~n-~t:ry or ,:emote r."ieter:lng c an be added to most 
t!:ansmi tte:rs not design ~a for r,~:mot.e control with 
a rninimu.m of ef.iort. Ne i-thc~ ~i•le e,f the mGter sampling 
circu1c ne~ls to b~ at g~cund potentfal; consequantly, 
si~Jnals of ei t.h{:l:C po) . .J.:c-i ::y Ca;l he te~.emetered b;;;:ck to t.he 

s!:ndio . ~-/H:h ·:.:hG (d1i. i;J.on of .. :hs :?;:apex 1'-los~h-)y Associates, 

I na . Llo~e~f~g k~ ta 1 all p2rti~snt p&rameters can b~ 
1~e:i.st,!:'ed ~ .. ..:,:; t::-~·2it ,::ly &i.1d reJ.i~.bly .::.i. th(: studio. A 

·c.ypiceI \ '•~·l t:2.,~e to b~ tGl~Iiietcred to the s',udio might 
b~ r; c-:.:::L ?.:·.-p~.if:i.~:i:- pl?'i.:~ -p.:,]. :·.3g(! . 'l.'L,::~ us,.i.al method of 

S"-ln:.,lin.g thi:: vo.i.t::1ge is to td;.ep dO':m. th8 high voltage 
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to ,:-! l,l':"i'"G c ~:1·;.::!",.i. ::>r· t: Vt1J ·1 r-, fc, :·: e:{:· 1,1:) 1.~..:: 3V "':o J.0·/ 

(r:athe :::- then br L1g m:i t th,3: f u:L1• -:rol ta.ge} ai~d the:: ,.:;onn0ct. 
it to the ?r~nsr:iitt::::.:: Con~;.rol Unit of th2 \mC-10'1'. · The 

point h ~re is that wh~t&~ ~r voltage or cur~ent is to be 
measured at the studio must first be converted to a DC 
voltage of a.'bot! t . 3V mini:~\!:r,. 'l'hen connect the positive 
side of thi3 voltcJe to the s8lecte d positive tele~etry 
terminal and t!1e negative sice of t.he selected negat.ive 
telemeb::y terminal ori the WRC-lOT 'l'ransmi tter Control 
Unit. Theng when stepping switch K 606 selects that 
voltage, Deel{ A v;ill connect to the positiva side of the 

telemetG~e<l voltage a1i<l Deck B will connect t.o the nega­
tive side of the tel €metered voltage. In effect, -the 
studio rnGter is now connecte<l through a long section of 
telephone cable to the vol tag·e sample in the transmi t-ter . 

'rhe fail~·safe te:;.-minals should be inserted in series w.i.th 

the rear-door interlock system or other contr ol circuitry 
in the transmitter in orde~ that the sy~tem will operate 
in the approved fail-safe manner. Loss of control tone 

or telephone line will then turn off the transmi tter as 
required by the FCC Rules and Regulations . 

~heory of Operation 

The WRC-l0T Studio Control Unit. is shovm schemai:.ically 
in Drawing 91B-6145 . Plugged into the 22 terminal 
connector is a printed circuit board (Board Al containing 
the thre e cor:trol tone oscill2d:ors and shm-m schematically 
in Drawing 9J.B-6135. A smaller circuit beard in t his 
unit (Board Bi coi1t.ains tha po~,,rer supply rectif iez:s ~ 
a line output amp lifier and a 3pare trans istor a s shown 
in Drawing 91A-6136 . 

The oscillators genera·cing ·the CON'.l'ROL; RAISE and LOWER 

tones are of the R-L-C bridged-T type and are fabricated 
with tempe~atu~e-ntabilized toroi dso Each oscillator is 
followed-by its own buffer amplifier in order that load 
changes will not affect the oscillator. The oscillator 
outputs are essentially sinusoidal and appear continuously 
at t erminals 7, 13, and 20 of the p~inted circuit board. 
Terminal 13 delivers the 920 Hz control tone: it is fed 
to terminal 3 of the sma ll printed circuit board 91A-6136 
th:cough the dial contacts and RES.E.'l' push buttono When 

the dial is operatedf this tone is interrupted by the 
dial contacts. When the RESE'I' button is pushed, the 
tone is interrupted and, if the bu'-:ton is held down for 
about a half second or longer, the stepping switch will 
return to its home o r calib~ate position. 

Terminals 7 and 20 on Board l'\ deliver the RAISE (790 Bz ) 

and LOWER (670 Hz) t:one s. These are salected one at a 
time and ar.e fed into the line ari1pli:cier at t.he input 
terminal 4 o f Boa~d B. These tKo tones {the. control, 

tone an<l either -the IU~!SE o:i: LOW'ER toneG I if either 

4. 

wigfi
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of them axe p:reso:at ) are mi:~$d 2.11d have their power 
level -wnplified in the line amplifier Q-210 on the 
small printed circuit board. The output of this line 
arnplif ier c.ppears at terminal 2 and is used to drive 
the primary of the output transformer 3-1018. The 
secondary of this transformer drives the telephone line 
through DC blocking capacitor C-101. ,,- ,, t ? 

(o /I . 

The metering circuitry would shu.'1t this tone were it 
not for the fact that a pair of chokes (3-1024) are 
in series with tr.e metering circuitry. By the same 
token, the DC metering voltage returned to the studio 
from the transmitter cannot enter the output transformer 
3-1018 because of the presence of the capacitor C-101. 
The DC metering signal and the AC tone controlling 
signals are thus isolated by this selection of the 
proper values of chokes and capacitors. 

Should the 100 µa meter on the front of the Studio 
Control Unit not have the proper scale or current 
range for some particular application 1 the front panel 
meter transfer switch SW2 can be used to connect an 
external meter in place of the internal meter .. Three 
such external meters can be connected~ Typical examples 
might be frequency v where the meter wculd go both above 
and below some center value, and a modulation meter .. 

Note that the primary of the power transformer has a 
split winding for use on either 117VAC or 240VAC .. The 
output of the bridge rectifier is well filtered and 
finally regula ted by the use of the Zener diode: 
CR-101. The AC output from the transformer is used to 
operate the panel lighto 

The Tiansmitter Control Unit is shown schematically 
in Dt'awing 91B-611~6. The. same system of chokes and 
a caoacitor is used to isola~e the DC metering signal 
from· -~he ;,.c tone controlling signals. The A and B 
Decks of the stepping swit(::h select the metering 
terminals and calibrating potent:iometer which will send 
back telemetry to the studio" R- 603p the CONTROL 
IN,JECT!ON adjustment 1 sets the level of the signal 
entering the srnall printed circuit t~ard D which ~ontains 
the limiting ampl ifier and fail-safe circuitry. This 
board is shown in greater detail in Drawing 91B-6138. 
The input signa:!. enters the board at terminal 3i it is 
amplified and limited in amplitude and leaves the 
board at terminal 2. 

Prom te~-min3l 2 of this board, t h~ signal goes to the 
inputs of thg three to~e detectors which are contained 
on the la.~s'2: plug-in board (P.,-o.-s.:cd Bj ~ shown schematically 
in Drawing 91B-6137., 1l'he tones are a t plif ied in a set 
of 'chree s(d.t~cti\•e a.rnplific:::-s, .:3.g.sd.n of tl}e R-L-C 
design. Each tor,e d 2 t ~ct:U1g channel also contains an 

5 . 
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emitter-follower ~uffer a~plificrr a voltags-doubling 
detector, and a rel a y-driv i ng t ransistor. The tran~istors 
op01:ate the relays on the f:::-,) nt p~ncl foi.~ ruusE, PULSING, 
and r.ow.::-:R c ontrol. The syr.;'::-;,rn can a l s o be operated locally 
at the 'tr an~r!'d~t e ~ si-t& by pressi:r.g t.he RAISE or LOWBR 
s witch or the RESE'l' 1::-uttcno Th.-~~e local co ntrol functions 
are obtained by s i mi.112','r:ing the rect:if:ie d t.ones with a 
small DC signal obtai n,~d f rom the power snpply through 
resisters R- 511 and R-538. Yn the c·aae of t he CONTROL 
channel g t he amplifier is rm.1ted by biasing i t to saturation 
with a smal l cu,:rent cbt~d::1ed fr-om ·c:he power supply when 
resistor R-519 is switched in. 

As long as the control tone .ts pre.sent., the pulsing relay 
K-603 will be pulled in. This relay supplies 15V t o the 
fail-safe cizcuitry by keeping capacitor c -404 chargedQ 
Should the tone disappear for appzoxi1r:ately 15 seconds, 
C-404 will discharge to the point where the Sch.mitt. trigger 
Q-403 and Q-404 will opera'c.e and alJ.ow t.he fail-safe r elay 
to fall out. 'J.'he fail-safe reJ.ay K-601 is conn&cted 
between the collector of Q-403 and the +15V supply ~uso 

When the stepping switch K-606 i:3 advanced -to :tts home 
or calibrate posi'a:.ion 1 the telephone l ine is contlect.ed 
to an inte:rnal :regulate:d vol t£:1ge ~om:ce obtained · f rom a 
second Zener diode regulator and a voltage divider. This 
voltage is re,t.u:r:z~ed t.c, the studio and is u sed to sto.ndardize 
or calibrate t.he system. 

Rerr,ember that. t he con~:rol tone is on the lin,2 at all times 
a.nd is keyed off briefly to advance the stepping switch 
K-606 one s-tep~ K-603 r t.he pulsi:ng relay u follows the short 
dial pul.ses a ccurately., Shown on the schemF..~tlc in the no­
tone pos ition, it is rim::rnal1y pull£d in wh~n 1:.he CONTROL 
tcne i s presento Wh2:1 dialir1g takes place.u the r~lay dG­
en.ergizes {as shown) and allows 24V from pin 11 of K-605 
to reach the stepping swi tch coil via the pulsing relay 
K-603 r pins 11 and 12.. Howe".;·er 9 i f t.he t one should rerr.ain 
off for a pe.x-icd of a half second or mo:re r which represents 
a reset or- homing CO!llllland r .reset re.lay K-6 05 will pull ino 
This is accomplished by co~~ecting the coil of K-605, 
which is shunted by the l arge ,~a!)ac.H:or C-607 fJ to 15V 

~th:.::011gh the 68 ohm charging rssist or R-608~ When the tone 
is miss ing, l<-605 e '7<entually pull s in ~ Th is a l.i..Ow.t; 24V to 
go directly fr:om the s npplyu at: pin 12 of K-605, through 
t.he homing conto.cts to the stepping switch coilo The 
self-intex-rupting puls i ng cont acts of the steppi ng switch 
are in aeries with this circuit so that the stepping switch 
continues to advancg until the hmning contacts are interruptedo 
This po□ition corresr:cnds to the calibrate or home po.sitiono 

The !lAISE and r..mffiR Ra l i.ly's 17 K-602 and K-604, are driven 
directly fi:·om th~ir mTiplif ier si:ages and furthe r comment 
is ~nne c~~sary. Thz cont.acts of t hese r e lays apply the 
ll 7VAC µc'\"t~r to the wiper arms of Decks C and D of ·the 
stepping ::witch . 

6. 
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The pow2r supply for the Transmitter- Control Unit is 
quite similar to the supply in the Studio Control Unit. 
The component 1.ayout.s for the small boards int.he Studio 
and Transmitter control Units are shown in Drawing 
20A- 2077 and 20A-2079 while the larger boards for generating 
and detecting the tones are shewn in Drawings 20A-2076 and 
20A-2078. 

Mechanical and Electrical Adjust.men.ts 

All transistors and diodes employed in the Model WRC-lOT 
Remote Control System are silicon devices. The transi stors · 
are all of one type and are mounted in sockets which 
are all oriented in the same position on any given printed 
cir.cnit boardo A spare transistor is .included on both 
Boards Band D for convenience in trouble shooting. Being 
an all solid-state unit, t.he Model WRC-lO'r Control System 
should require little maintenance. The stepping switch 
in the Transmitter Control Unit i s lubricated at the 
time of final inspection and should not require oiling 
for 50,000 operations. If it becomes exposed to 
excessive dust and grime such that operation becomes 
erratic , the stepping switch should be oiled i n accordance 
with the instructions given in un oiling kitq PD-9100-l, 
available from Automatic Electric Company, Northlake; 
Illinois, 60164 .. 

All internal adjustments in tha .Model WRC-lOT Control 
System have bee·n set during final te3t and should not 
require field adjust.~ents~ Only the CONTROL INJF.CTION 
potentiometer located on the r ear of. the Transmitter 
Control Unit should be adjusted for the telephone line 
being u sed p e r the instructions given in the preceding 
section. 

The frequency of the control tone oscillators are 
determined by the fixed and variable capacitors across 
the inch1ctors in the oscill~tor circuits. These have 
been set at the factory to the approximate values shown 
in the schematic diagrruu~ A multit.u:.:n po1.:entiometer is 
located in the shunt arm of the bridged-T tuned circuit 
and is adjusted to obtain stable operation of the 
oscillators. The correct setting for these controls 
(R-307, R-319, and R-331) is two full turns beyond the 
point at which oscillations begi!1~ An oscilloscope can 
be connected to pins 4v llg and 17 of PC Board A to 
obsezve the wavefor.rn of the oscillatorso At these 
point.5., a clipped sine wave with an approxit.-nate lOV 
peak-to-~eak valua will be present. 

The control tone detectGrs in the Transmitter Control 
Unit ara qui~c similar to the oscillator circuits except 
t.hat the O\.ttput wi.nding i s not employed. :r'he tuning 

7. 
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capaci tc,rs should be t.•1n~d for n maxi.rnixm response to 
the control signals generated by t t~ St~dio Control Unit 
by observing t:he \l:r,reforms on pin 6, 1.2, and 19 of PC 
Board c. 'I'h~ rnu.l titurn i::,otentiometers associated with 
the detector cir~uitry are u ~~d to control the sensitivity 
of the system. To properly Eet these controls, advance 
the potentio~eter in the CW direction until oscillations 
are observed on the test points. Th~n tuxn the controls 
in the CCW direction until oscillations stop~ Continue 
to turn these potentiometers past this point for one and 
one-half turns. This is the correct setting for the 
detector potentiometers (R-503, R-517, and R-530) and will 
provide optimum sensitivity with stable operation. 

If necessary , a standa~d audio cscillator may be used to 
set the frequencies of the control oscillators. The 
accuracy of the oscillator being used can be checked against 
the 60 Hz power line frequency. In all cases; the 
detector circuits on fC Board C should be tuned to the 
fregue!1cies cf the corresponding oscillators on PC Boa:cd A 
in the Studio Control Unit. 

Install~ti~n suggestio~~ 

A suggested order of connecticn fo~ a typical r~dio 
transmitte r would possibly be as follows: The first 
or home position would be the calibrate positiono 
Dialing 1 would then take the system to position 1. 
Metering a't this position mi9ht:: be l:i.ne or filament 
voltage o Ri-'\ISE c:nd LOWER c,:mt:r-ols would turn on and 
off the transmitter filarnentso Dialing l again, or 
resetting and dialing 2p would take the stepping switch 
to position 2. Natering at t his position might then 
be plat9 voltage; control at. p::,sit:ion 2 would be plate 
voltage on and off, Position 3 would then be plate 
current metering. Position 4 would measure antenna 
voltage or cu~reni: and the R!\.ISE and LOl'/£R controls 
would control transmitter loading or power outputo 
In this manner, the RAISE and LOWER controls will ha.ve 
an imrnediate1y ol.lservable e:ffec·tc !.f the percent-of­
norrnal scale is used, a table converting the percentages 
to actual numbers (a1:1pe;:-es, et(!o) should be at the 
controI point . 'l'hese m .. ur:b3:.:s ,:iz:c the ni;.:nbei:s tlm i.: are 
normally logged in the tr&nsmitter or operating log. 
Position 6 would measure modulation and position 7 could 
indicate whather the t.owar lights were on or not. 

It is ~uggested th~t the Remote Control Unit be left 
in the modulation position wh2n no other readings 
are befr~.g taken.. For the frequency and modulation 
positions, the external meter. switch, SW2, on the 
Studio Control Unit could be used ·to s hift the DC 
telemetry voltage to the mo.re apprcpriate external 
meter. 

8. 
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I n t.hi s t.ypiCL\1. e:}:~:nple. pos3.t.io!'!s 8 f 9. nnd 10 ;;::ra 

l eft. unused. With L:ppropi·i~b3 ki tr; 3 buil d i ng te;.1pera­
tm:e , line V"~,lt:3ge 0 1.· rmy otl-~er s:Lgn:ils o f int e r t~u·c can 
be telernctez·c d to the st,:~c1io. FosH::5.cns 1 , ?. " and 4 

or!ly w.;;rc used f:c,r cont:!'ol . x-;:. \iOtt.ld be possibl e to 
us~ any o f ti:10 other ui,:usGd ccnt:rol positi.ons to o p~:.:-a te 

ventila t ors , out.si de l ight.s J e -tc . I t. should be poi n-tad 
out t hat confi.rm,:.t ion o-Z this act ion wi l l not be aveila:bl e 

lf a me:t ez-ing sig:i.'!a.l has previo·usly been a s signed to tha t 
cha.i1ne l . 

WRC-lO'i'.' 
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It is reconunended that the calihration ref8rence point 
be chosen as 100 on the met.,~r scale . For telephone 
lines having a total loop resistance in excess of 
16,000 ohms 8 the 50% c a:lib:cation line is suggested . 

The following· t able shm-1s t he value of R ~lOJ. for 
various l oop resistances. As normally suppli ed, 
the value of R-101 is 10 ,000 ohms. 

~Resistance 
of Te~one Lfne 

0 to 2K ohms 

R-101 

Change to 12K ohmso 

2K to SK Leave R-101 at original ~,ah1e of lOI<. 

SK to BK Change R- 101 to 6.8K or shunt with 22K. 

BK t.o lOK Change R-•101 to 4.7K or shunt. with lOK. 

lOK to 13K Change R-101 to lo8K or shunt with 2.2K. 

13K to 16K Sho~t R-101.. 

16K to 20K Change R-101 to 15Ko Calibrate at SOt 
mark .. 

20K to 25K Leave R-101 a t oriqinal value of lOK. 
Calibrate at 50% ~arko 

R-101 is located on the rear of the front panel of the 
Studio Control Unit, between the CALXBRATE control and 
the meter switcho 

In addition to t h is res istor ch~ngec a lOpF at 6V 
capacitor should !Je ins talled ~crosz the emitter 
resi~tor of the l i miting in?ut amplifier (Q-401) 
in the Transmitter Control Unit if t he line resistance 
is in exc:es s of 10 11 000 olLtns. Sp~ce has been left on 
the prin'i:.ed circu it board 'i:or thi. s a ddition,. and the 
location of the cap2.ci t o:a..· is ~howu us the "Optional 11 

component (C-403} in D:1:awing 20.A··20i9o The negativ.a 
side of the capacitor ehou1d go to the edge of the 
board. The posi·i:.ive side of the c apacito r should be 
towards the ins ide of ~he boa rdo 

10. 
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.?1,ppendix II 

The meter s~lec~or switch on th3 Studio Control Unit cf 
the Model WHC-lOT has been modified to provide an 
additional swi tch position. This p0sition is ~ot labeled 
on -the front. p,u1el, but it. ;.s the position immedit:t,3ly 
beyond the third c~ternai met~r position. The purpose 
of this chang0 i s to enable th~ mete~ to be shorted 
(dynamically i1t"akec.) during sh.ipl:-tcnt~ Further, should 
excessive DC voltage be i~~~v~~tently applied to the 
teleohone line, the ~eters cen b~ protected bv turninq 
·:- } , E- '.;.,.:> .. .l ·) -, -:-or ,;;•,--; ... c·l1 ,_ 0 .;. h ·i ,. ;-')c:.:" .~; 0 n ,.., .-..o,- ..,., . .l~ on. , •. ,<: t 1-:.1.· c· - ·•h ,, .:,_ ~\.•"'- ...,\.J_.\., I- v_.1 .... -:, .t.·' · ._, . 1., 1,... __ ,. _ .., , /L/~ ... ,;,_,GLl..- "' , \.J.J.- - · ·' .,:.., 

switch will net affect the cont~ol function of the 
Model WRC-lO'l'. 

{3/6 G} 

On all Hodel WRC-1.0 'l' Rr.;;rnot-e Cmltr.:ol Sv~tems wi.th serial 
nv.mter 1675 a!"ic r°\l:;;)•Je I t·.-,c, :r.1.ini2tu::ce Jc .. cks have· been added 
on the reai of the) ri'ransm.:i.'tter Co:n.trol Unit. Th0S(3 jacks 
a!'.'e mc?.rked Al..iX l anc1 AiJX 2. They ar8 intended ·co providz 
a so1.u.·ce 0£ :.Cl~~1ulah,d 1S vol.ts to pc,;-12:i..· vcu::-iou.s s;;unpling 
kits now available from Moseley Associates, Inc. A 680 
ohm resistor is w:Ln;!cl in s-2riGs with each of these j ~cks 
to prevent ·the pcy;•;er :::upply frorn being ~ver1oaded due to a. 
possible short extern3l to the Trans~itter Control Unit. 

The kits \,;hich -~lrG int:,:~;.1<led to be po·~.Te:-ed by these jacks 
have a·miniature phone plug attacl~d to ths ca~le supplied 
with the kit. Attach the phone plug to either of these 
pcwer jacks and attach the remaining wire to the selected 
telemetry input t.e1.v1i.nal. As 2. ::::!?ecif .ic e;.:c;.::;,ple, the r•lodel 
Tf;K- 1 Ternpe.ra.'Lure S•3nsing ?.i-t. :n2: y b:·~ t~scd, ·tii th the 
temperature readi~g being selecte,jr for instance, on telern~try 
r-o--•.t..~-ic"" 10 :•.;T""n, · ·1.,.r ")1,--, '··he ~1.1.· · · i•,:,,J.'!,..,·· "") ~)hr-!"':'l, rl,i~ 1•-;_" (::l~4--h=..,-!:" . .::u.C..:.. ., • ,::, .... , .. ,:;J~ :r ;_ .;.-.!.c_, \- 1 1,. d ,:,,_v.-L. ,.': • 0.,c 1- ·""':J -·"""~ -.L.'"' ,-=,. 
of the po:-;'el.· jacks and <~:tf.:5.cr.. the r err:;:.d.ning \•:ire to tele;uetry 
t.er:ni.nal 10. ~l'hen tl.18 te::7.'l1~1t.'":cah!.i.."E .:.;t ~he sensing head can be 
re?.(:i at th8 studio °Dy pushir:9 bt~t.ton 10. z.. Sf.'·cond l'SK··l or 
an0thzr kit v:l"iich r:eqcd.::·es +15 volt.s c~n b-s added i.n a 
~;.tmilar man~~er by pow~,:c::..ng it, from t.!1e either.- ~OwGr ja(.!k o.nd 
~onnec~i~g it to another tel~mntry input t~rrninal. 

(10/6 6) 
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