3

HE
i

-

A 3

’
1A

INSTRUCT ION MANUAL

Tolephone Lina
Rowochte Control

CU=10A Remote Control Unit
RA=10A Remote Control Adaptor

UMARLURD MANUFACTURING COMPANY,

CHET "1 e ONOITTVITOMMT LR A A Y a R R 2 - w .

NG,



CU=210a

SPECIMICAT IONS

a)

b)

c)

d)

e)

)

g)

Input signals

Input freguency responses

Output signals

Output frequency response:

Reying voltages; standard

Koying voltages; svecizl

funcztion

Remote squelch options

Input power:

2) Mechanical

a) Heights
| b) Wwidths
¢} Depth:
d} Weight:
3) Tube Complement
a) Receliver amplifier:

b)

Transmitter amplifiers

Power Supplys

=20 dbm (.06 volts raa
560 chm 1ine) for .5 watt
cutput at less than 50
distortion.

%3 db £ram 300 to 3000 apa
Mierophone amplirier 56 db
bolow 1 volt for O dba

1 milliwatt) into 500/6G0
chm lins

£3 @b from 300 to 3000 eps
200V DC at 10 ma mcrozs
30,000 clhunz eitheyr line o
iins or lina to ground
tow¢»
7 % 10 ma and 30V
3 ma acrosa 10,000 ohag
Remotes sguelch only with
line to ground {simplex)
ksying

117V AC 60 cycles, 60 watt

?n

i3"
7-3/8"
16 1bs,

124T7/6679 = Lino amplifier

6AQ5 = Audlo cutpub
GRS = Mierophons smplificy
12AT7/6679 = Output to 1i:>

amplifisy

SY3GT roctiflar
Silicon pliug-in roctifiler
replaces 5Y3GT {optional)



CU-10A Specifications (Cont?®d)
4} Mecrophona inpute

Either low inmpsdanco for
carben {or {ransistorived)
microphone or higi impedance
for eryatzl {or rsiucvancs
microphone. {Lou/high
impedance switch on rear

of chassis),



INTRODUCTION

The Outercom CU=Ll0A Telephons Romote Control ix a versatllie,
high quality unit, which has been designed to bs used with telee
phone lines permitting control of a trangmitter from dlstant
points. The usp of this unit perwmits the antenna to be located
in an area advantagoeous for greater coverage sven though the
location of the dispatcher may be in a relatively poor location.

The CU=10A 1s contained in an attractive, rugged, steel
cabinet, that 1s readily accessible for periodis inspecition and/or
service. The speaker, receiver controls, indlcating lights, and
function switch ars mounted on the {ront pansl,

The CU=ML0A Telsphone Remote Control unit is dessligned to worl
with the "RA=10A" Remote Control Adapter. The lattor adapts tho
F1150-A or FM60-A comrmunications units to telephone iine conbrol
usage. The versatility of the CU=10A control unit permits it to
be wired as a standard remote control unlt (terminating in = 500/
&00 c¢kan lins) or (where multiple units are to be used in parsllel)
as a bridgling amplifier during standby. In this latter case the
CU-10A has an impedance of 10,000 ohus while receiving sipanls,
thereby permitting many units {up to 20) to be used in parallel
without an impedance mwatching problem., VWhen wired as & bridging
emplifier, the CU-10A converts to a driving Jimpedance of 500/600
chms whon transmitting,

The CU=10Afs vorsatlility also permits it to be used in other
communications systems and when such 1s contemplated it ia rocom=
mended that Outercom Eleotronics Englneerling in Cherletts, H.Co
e consgulted for sgspeciflis installaticn information.

The "tolephone line" rofers to & two wirc, wmotallic paiyr of
loads as normally supplied by the local telephons cempanies which
are commenly called radio tie linss or aburoviated R.T.L. This
congslists of a paivr of leads with DC continuity permiiting control
voltages to be super=impcsed on the audic signal volteges. It Lo
essential that this DC connection be provided ag part of tho zor=
vico in order %thot remote funciions such as relay egwitcalng iy
te accomplishod, Thic R.T.L. ¢r radio tle linz may be as muclh
as twenty miles in length depeanding on the signal attenuaticn
characteristic (expressed in db) of the particular lins., This in= .
formation is normally available from the commercial gervics dse
partment of the local telephone company.

When the funetion switch is in the extrewe lofi woultlon. o
CU-10A is "off™. When it 1s in the venisr "utandby" rnosiulon, tlus
unit is "on" end can be used as an intercen, In tnls position the
Telephone Remote Control unit can be uszed %o communicets with othor
CU=104 control units without the transmitter going on ths alr, In
the extremo right position, the transmitter is koyed remololy whon
the press-to-tall gwiich on the microphone is deprassed. The roe
colver volums coatrol is at minimum volums 1n 1te extreme CCY pos=
ition and the squelch control (whsn remcte squelch control 1s
nsed) 43 at tight squelch in the extrems CCW pesitiocn. Ths amber
light will be 1it when the CU=10A is elther in the intercom or



remote position, Tho red light will %o 1it only whon the trans-
mitter 1s on the air,

Thers are two chassis mounted controls, ons selbsg the lLianie
mit audlo level and the other control is uged for hum balanso
when the CU=10A is connected for a bridging input. When the sys-
tem 1g comnectaed for 500/6C0 ohra input, this control is rot nsed=
ed and is automatically disconnected from the cirsuit,

The fuse, Hi/Low impedance switch, and terminal board,
TBLOL are located on the rear skirt of the chassia., Wnen the
Hi/Low impedanes switch 13 in the Low position, ths necsssary volr=
age for carbon or transistorized microphone operstion ig avall-
able at the microphone connector., In the Hl position this voile
age 1s removsd and the necessary high impedance 1sg prosented oo
tha microphons input, The terminal board is sccesslible for tols

phone line connections and the various application Jumper config«
urations,

Ths receiver smplifler consists of two tubas, ont usod as
an input line amplifier and the other s an sudle amplifier to
drive tho builtein speaker,

The tranamitier section uses two tubes, ons as a microphons
pre=amplifier and the other as an ousput lins amplifiers
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Installation (Contid)

Connect the microphons plug to the microphons receptacle
J101 and place the Hi/Low switch on the rear skirt in ths preper
?osition for the microphone belng used, Place the power switch
3 position switch) in the left or "off" position and plug the
%ina cord into an AC powexr receptacles The CU=10A 1z now rsady
or uge.

OPERAT ION

Place the rsceiver volume control in 1¢s mideposition; ths
squelch control in its mid=positions and the power awltck in the
STDBY position. In this poaitiom the recsiver 1light will Lo 1i¥
and ths CU=10A will function as an intercom betwoen any othow
remots on the lins, however, it also recelves incomling callse

Rotate the volume control knob until the desired volums is
achleved, If the remots squelch function is used, rotate the
squslech kmod CCW untll the recsiver is squelabed. Iff the ro-
mete squelch fsature is not employed, the squelich must be adjust-
¢d on the RA-10A Remote Control Adapier. To telk to the othor
romote atationz depress the press-te=tslk switch on the nicro-
phone, md spesk in a normal voice. The transmit indicrtor lamp
will not ligh%t, indicating that the transmitter is not on ths aliro

To sst up the sudio level to be epplisd to the transmltter,
place a 5K internal resistance DB meter across terminal 1 and 7
on TB1O0l. AdJust ths tranesitler level control, located on the
chassis, for a roading of .6 volts on the DB meter when speaking
in a normal voice into the microphone,

When it 1g desiradble to put the transmitter on tho air, move
thy power switch to the oporate position, now, whon tho progs-to=
talk switeh s depressed, the red transmitter light will be 1it
indicating that the tramsmitier 1s on the air.

I7 the unlt i3 connscted for bridging iIanput, the hum balance
control locatsd on the chassis, 18 in the circuit and ig rotated
to produse nininum hum or background noisa in the sposker. In
line to ground keying the DC control voltage is introduced inte
ths gystem by applying the DC voltage between the center tap of
the transformer TLOY and ground., In this way there will be equal
voltages in sach conducter of the line, resulting in no differonce
of potential suwross the lins,

For codsd squslch telephons line over-rids, kit #53076& is
raquired, The over-rids switeh wlll be lecated elther on the fronk
panel oz on the mierecphono., This gwitch will enable the ¢opsrator
to over-ride the QT squelch sgystem,

If & coarbos or transistorizod microphons Is used, the Hi/Low
impedance switeh is placed in the Low lmpedance pogiticn, This
will intrcduse the voltage necesgsary for the microphene copsrationr
and prasent the proper input impedance to the microphone., Whsn a



Oparation (Cont"d}

erystel or relugtancse microphons 1s usged the Hi/l‘.m: cwiteh is
placed in the Hi positlion, This wiil remove the voltags Irom
the microphone input and ingert a high impedance load for the
microphone,

For a gecond remobe control functlon, such as tona squelea
over-ride, or recelver sscond frequency, kit #530756 is, “Oq’ufuuo
This kit containg the required components to put a differentia
vglitage on the remote lines, The voltage is eZher 30 or 100

S04

volts DC.
The aystem connoctions are shoun helows
O/’ | \fj
| . -
o FHRICA
CUHOA @ : O
/:r"
SIBGLE &gj"""‘"’ : ""‘t‘;é'
e a ) i 7%
nﬁw&a@"“} u -,;E%"’“’“‘i?’ Cir§ PLON
) 3 'L':‘ Fr.508
@ (@ or
1 - ZMEO F
squg D% )
£EN ! ' /“\
CONTROYLQY { \ o
), of &
z J‘ : i ‘C‘\\:-:-T:?::} (R LI
& ) ; Pf: 3 Swked
) 1 Jic
' )
» 1
2 !
CU-H0A :
{
!
H
NO = i
souelch'6) |
wwm@% """"" .
&
GE




HAINTENALCE

The CU=10A ls designsd for continucus duty and sheuld nermale
iy require little attention beyond the replacement of tubea.

Weak or defective vacuum tubes are the mest common cauas of
degradatlon in ponsitivity, faulty performance or failure cf
operation of the remote contral uait,

The CU=10A 13 deosigned conservabiveiy to proling the 1ilo
of ths tubes, bub due %o normsl use, tubes woar out. Thu ade
vanced design of the CU-~10A is such that considerable weakening
can taike place bsfors tubs replaccment ig rocessary and nsed not
bo replaced until 1Y 1s aectvally csuslng a degradation in the
perloermance of the CU=10A, If a Hubs “ostor o nob avellable a
gimple check would be to substitute a “good” tube, ons &b a time,
untll the defective tube is found by ths Improvemsnt or resbora=
tion of the performance of the unit.

Regular inspections of the CU-10A will keep the unit opsra=
ting at peak performansze and increase its longovityo. The fre-
quoncy of such inapsctions wlll depend upon tho installatlion of
the unit and surrounding conditions, Use a sof't brush or a
light dry air blast to clean dust and dirt from the CU-10A., Clean
the contasts of the relays with & burnishing tool, or hoavy paper
passed between the contacts, being carsful not to dbond thoe cone-
tact gprings. If the "RECEIVE" light does not light when the
power switch is placod in the "STDBY" position, chock for a blown
lins fugse, If ths fuse i3 not blown and the line cord, pvlug. and
poirer souree receptoele have been checked, remove thoe unit from
the cabinet and inspect for visual 'signas of trouble.

Visual evidence of troudblso I1s uwsually a burnad or darkened
roslstor, which if found, is 1likely ecauzsod by ecxsessive cwrront
dus to a short circulted capacitor or tube elemont &t tho load
sido of the resistor., Refler to Parts List and Schenatlie for
values of componeonts and replace defectlive omes., I yiszual
inspection of parts and checlt on . tubes fzll to discices the
cause of the malfunction, the tube socket voltages and reslagtances
should be measured and checked against Table 1., More than a 153
departure from the values in the table will generally indicate
the clircuit at fault.



REPLACEMENT 2ANTS LIST

Synzol Noo Description - Part Moo
CiGh Capacitor, Electrolytic 2l nfd 25V, K23932-
cio2 Capacitor, Disc. Ceranic .01l mfd +30 «20;5 600V, K2303,-19
€103 Capacitor, Mylar .22 mfd 1107 125V, K23927=3

ciol Capacitor, disec, Ceramic ,02 mfd +80 =20,5 500V,

€105 Capacitor, Mylar L7 wfd *107Z L OOV,

106 Capacitor; Mylar 47 mfd *104 LOOV,

Clg? . Capacitor, Tlectrolytic L0-140=40=10

S31074;

C1078) Capacitoer, 40 zdd 50V,

C107C)}

C107D Capacitor, LO nfd 25V, ¥

clc8 Capacitor, Disc. Ceramic 0% mfd +80 204 &600GV. &

Cl109 Capacitor, Disc. Ceramic -002 mfd GMV L1000V, |
i

12303-27

C110 Capacitor, Disc. Ceramic 01 mfd +80 207 600V,
i1l Capacitor, Disc, coeramic .01 mrd +80 =207 &£C0V,
cl12 Capacitor, Disc., Ceramic .01 mfd <80 =207 600V, ? .
€113 Capacitor, Electrolytis 10 mfd 150V, %23073=75

clLiy Capacitor, Disc. Ceramic .02 mfd +80 =204 500V, H2303L-=27
€115 Capacitor, Mylar .O47 mfd 210% 125V, K23927=2
Cl16 Capacitor, Mylar .O47 mfd %1074 125V, K23927=2
10l Fuao, 2 amps, type 2AGC X15928-7
K301 Relay 0.0407-1

Liol1 Choke, Filter 8 Hy X38939-1

R101 Reslstor, Fixed 2708 1/2 w. +10% F19309-35

R102 Resilstor, Varisble 304 1/2 w. 500K EROZL0 -G
R103 Rosistor, Fired =104 2/2 wo 100K KL9309 =577

¥2.9309-19
K19305-007%
Ki9309-113
X19305-83
K15348.10

e v\q (we
DA AN =

RiChL Reaglstor, Fizad 304 1/2 wo 1K
R105 Resistor, Fined #1074 1/2 w. L70%
R105% Resistor, Fixod A0Z 1/2 w. 470K
R107 Resistor, Fixed %10% 1/2 w, 27K
R108 Resistor, Variablie 2204 10K

R109 Resistor, Fixed #310% 1/2 w. 100X

R110 Rogistor, Fimsd %104 1/2 wo LT K;Q;C9w$?
R133% Rosistor, Fixed #3008 1/2 w. 4.7 139305 5
R1i2 Resistor, Fixed #10% 1/2 w. L. iR K19309-00
R113 Rosgistor, Fized 8209 #2104 1/2 w. Ki93@9~¢&?
R11lL Rosistor, Fixed #1204 1/2 w. 820K K19309-119
R115 Reaistor, FPired 210¥ 1/2 w, 100K £19309-97
Rilé Resistor, Variable #307% 1/2 w., SOCK ¥26218-20
R117 Resiator, Flxzed #10% 1/2 w. WTOK K@Q}QQa;lB
R118 Resistor, Fixed 1 wo #1004 3302 Ki9310=-37
R1i9  Reaistor, Fixed %107 1/2 we L4IK E19309=5)
R120  Resistor, Fixed ®10% 1/2 w, 10K FL9309-73
R121 Resiztor, Fixed 7 wo £10% 8.2K Ei9 b1
Rl22 Rosistor, Flxcd 2 w. Z30% 22K £39304=5C
R123  Resiastor, Fixed 2 w. 207 27K K1930L~52
Ri2L Resistor, Variabls #20% 1/2 wo 20K ¥26218-11



Replacement Parts List (Contf®d)

Symbol No, -
$101
8102

T101
T1OZ
T103

1oL
o2

V0L
V102
V103
V10}
V105

Degeription

Switch Toggle (off-stby-—operate)
iDPﬁ 3 Pos og

Switch Slide Modified {DPDT)
{HI=-IMPo=CAR}

Transformer, Cutput
Trangformer, Power
Tranaforms r, Audio Output

Neon Pilot Light
Neon Pilet Light

Tube, Electron R2AT7
Tubo, Electron 6336
Tube , Electron 12477
Tube , Eloctron 6AQS
Tube, Electron 5Y3GT/3

Part No.

K26675<%
K26619-1
5705 -1
}38938=1
E2i 471

K1,0922<2
u0922=4

K16257 -1
K16299-3

CK16267=%

K16387-1
K16252-1



RA-L10A
NTRODUCTION

fq

The Outorccm RA-L0A Base Statlon Remots Control Adaptor,
companion of the CU=10A Telephone Remots Control unit ls roguired
to convert the Outerccm FMS0=A or Fl60-A communicaiions unii for
telephone 1lins remcteo control., The remote control adaptor pe,-
forma the control functions of keying the tranamitter, switching
the recelver sudlo and the transmitter as reqguired, and provides
facil%ties Tor remots squelch as well as a second remcte contrcl
function.

The unique use of a rener diode insures automatlc elactrical
separation of the squelch and keying ciraiits, and provides poa-
itive gwitching relay operatiom, thereby increasing the relilabil-~
ity of the remote control function.

There are two internal controls that are uszed to adjust the
audio lsvels to and from the communications unit., When romots
squelch is not used, a squelch control must be installed crn ths
RA=10A such as is done where remote coded squelch over-rida iz
employed., Tho chassia of the RA=10A is punched to receive ihis
control when required.

INSTALLAT ION

The base plate of the RA<10A is normally fastensd to any
convenleat surface near the communications unit and can be
meunted in any position. The Remote Control Adaptor chassis Is
held to the base plate with four mounting ssrews, and a protective
cover encloses thoe adaptor chassis but leavss the terminal board
exposad for easy ascess.

To connect the RA-10A to the Outercom communications unit,
plug the cable from the remote control adaptor into the remots
socket on the communications unit and place the local/romots switch
on remote. The socket and swltch are located on the rear akirt of
the communicetions chessis. Connect the remote lines to termlnals
1 and 7 on TBlOl, Make surs that terminal L, of TBLlOl is connecte
ed to a good ground,

The audio level to the transmitter from the remote lines is
ad Justed witah the line to transmltter contrl, to produce the nor-
mal deviatlion. The receiver audio 1s adjusted with the receiver
to line control, to produce .6 volts on & DB meter having an in-
ternsl resistance of at least 5000 ohms, connscted across terminals
1 and 7 on TB10l.

When the bass station 18 cporated remotely the microrlione
should bgs remewed {rom the communicationg unlt and connsciocd o
the CU-1CA control unit. If it is doszired that both looral and
remote operation be provided simulianeously, the remcielocal
awiteh on the rear of the chassis should be in the Jocal pezfi-
tion, Under these conditlons the squelch control wlll bo ac:-
ivated on the front panel of the communications unit. TFowr local

-9-



Installation {(Cont?®d)

and remote operation it 13 necessary that the misrophone con=
nected to the FM50=A or FM40-A communications unit be so wired
that the microphone element ve disconnectoad whern; the push=to=
talk swltch is not pressed. Early mlcrophones in the fleld
have the switch contacts bullt in but are not wired, thersfore,
it wlll be necessary to make this change. Microphones shipped
from approximately December 1, 1961 on have the awitch contecis
wired in and no field modification is required,



Symbol

Noo

C10l
CLloly

CR10Y
£10%
BL02
R1Q3
RLQY

R105
R106

Ti0l

REPLACTLIENT PARTS LIZY

Description

Gavacltor dMotallzod Paper 1 mid 200V.
Capaciuor Disc Ceramic .02 mid
+80% =207 500V,

Dicds, Zenep
Relay

Roalator, Var. 5008 alﬂﬂ
Huglober, Var, &08 £103 2 wu
Reelstor, Fixzed 323 104 . 2o
Raesiator, Fized 3.3R2 £i0% 5 do
Resistory Fixed L7 OQ £507% 1/2 wo

Transformer, Matching

Kﬁﬁféa <5
1r~;‘ 4 ? 2 5,
A

e 2
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TONE SQUELCH OVER-RIDE KIT

RA-104A

If tone asquoelch over-rids is rsquired, the components noc-
essary for this feature are included in kit #53076. Relay K201,
potentiomater R201 and reslistor R202 are connscted as shown in
the schematic #53075. Loecal squelch control 1s necessary when
a second remote control function 1z desired, The jumper configu-
ration 1s shown below for this condition.

Relay K101 {(the basic unit transfer relay) 1s parallel with
R202 (8,2K ohm resistor). Relay K201 is connected in series with
relay X101, '

In two function keying K201 will be energlzed when the 33
volt control signel from the CU-104 is introduced into the systen,
and X101 will be energlized when the 100 volt control signal from
the CU-10A is applied to the system., With this method of opera=
tion, the second control relay will be energized without keying
the transmitter,

CU-104

In the CU=10A rssistoras R20lL, R202 and switch 201 are con-
nected as ghown in schematic #53103, tho Jjumper configuratlon is
showm below. Switech S201 is mounted in the hole that I3 under
the front panel wertical nomeplate, bohind the Hormarlund trade-
mark. The nameplate supplied with kit 53076 indicates tho normal
and alternate positions; alternate being Tone Squelch overepride.

¥When the Normal/Alternate switoh is in the normal position,
the lower voltage control signal is provented from belng intro-
duced to the remote telephone liness In the alternate positlon,
the lowsr woltage control signal is permitted to enter the remote
line and energlze K201 in the RA-10A.

; AA 7 b_.__m#@ | Y\L__..Immﬂ_fﬁ_.;a
%}_(wt @
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Symbol Noo
K201

R201
R202

R201
R202

S20%

REPLACEMNENT PARTS LIST

RA=10A

Deseription

Relay

Resistor, Var. 20K 1/2 w, £20%
Resistor, Fized 8.2K 2 wo $10%

CU=-10A

Rosistor, Fized 22K 1/2 w. 2103
Resistor, Fized L7K 2 wo 3307%

Switeh, toggle {SP=DT)
Plate Marking

W%

Fart Noo

X0l 2<%

E26218-11
K1930l~40

K3.9309.83,
X19304-58

K5201.8-1
M53117=3



cio4S RIO6
02 470K

TI103

7 RI9

Ve
HI-IMP X~ CAR.
2W

Si02

RI20

ALTERNATE CONNECTIONS

TBIO!
NOTE 4

LINE A «—j

sl}—L
OEOOL @@%@J

LINE B *+—

= S10l
OFF-STDBY-OPERATE

K10t

@

1101
RECEIVE

1102
TRANSMIT

NOTE:

I. ALL RESISTORS ARE (/2 WATT +10%
TOLERANCE, UNLESS OTHERWISE SPECIFIED.

2.ALL CAPACITORS ARE IN MICROFARADS
UNLESS OTHERWISE SPECIFIED.

3. JUMPERS USED FOR SINGLE UNIT CONTROL
WITH REMOTE SQUELCH ADJUST.

4 JUMPERS USED FOR MULTIPLE UNIT CONTROL
(BRIDGING INPUT ).

5. TERMINAL 4 TBIOI MUST BE GROUNDED.

6. THIS SCHEMATIC WAS ISSUED FOR INSTRUCTION
BOOK REPRODUCTION ONLY, BECAUSE OF A

MANUFACTURING CHANGE AND PERTAINS TO UNITS
BELOW SERIAL NO. 300. THIS DRAWING IS
BASICALLY IDENTICAL TO DWG 53103-1 REV. 4

EXCEPT FOR THE EXTERNAL SYSTEMS CONNECT-
IONS OF TBIOl & NOTE 5

‘TITLE: SCHEMATIC DIAGRAM (CU-10A)
UNITS WITH SERIAL NO'S BELOW 300 NO_ 53255 T




NOTE 3
RIO3
TB10! 100K
Ti0
LINE (A< ()
2 RIO4
1K
3
= @1— RIO9 109
5 AN N Jj
8 100K . 002 Vioa
RIO7 RIIO
LINE IB = Wl I2AT7 6AQ5
clos
I{
A%
A7
= 500K
RX VOL
[—ﬂl
cius =2 Ciis 2=
o |- R RIO8, 10K
MFD. 124 047 HUM 'BAL
L 20k : VI05
SQUELCH 5Y3GT/G
L 10
EI0l 4 1 2
F IOl ! 8 HY
2 AMPS. ClIT L 6 \ I 8| |cio7e|a cmcjm RIZ|
"nrv . YEL 40 40 «— 82K
SVCLES L 450V 27K
L. = 2W
C Bl Es.ov
YEL L 22K
GRN _ ~ P 2W
6.3V 4 3 4 3
L 9
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GND _RED

RX AUDIO BLK

TX AUDIO GRN

D E™
TX KEYING_BLU @ O@

SQUELCH WH @O 7
1)(8
o 9

03] T
oo ! _ORrN
0N : o
I
W L1 oYEL
al
RIOS x|
i
(]
W 33.0,5W 3|
I ="
el
2 Q9
b1 K201 &\ i
N LD L’ w

EQUELCH
PER FROM

MUST BE
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