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UNITED STATES COAST GUARD
RADIQ RECEIVER TYPE RC-123

MACKAY RADIQ ARCEIVER 128A%

The United States Coast Guard Radio Receiver Type
RC-123 is identical with Mackay Radio Receiver 128AZ.
This in turn is identical with the standard Mackay Radio
Receiver 128A with the two following exceptions.

(1} The output impedance of the Type 128AZ is
600 ohms, an output transformer being built in for that
impedanca,

(2} A heater transformer is mounted in the cabi-
net, for use in operating the tube heaters from an a-¢
line.

WARNING. 1If the Type 128AZ recsiver is to be
operated on a d-c line, the transformer leads must be
disconnected from the cebinet terminals marked PRI, and
the ends taped.
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RADIO RECEIVERS 1284 AND 1284Y

1. CENERAL

Radio Receivers 1284 and 128AY ere marine radlo-telegraph receivers
which fulfill the reguirments of shipboard use and are also suitable for
use at fized stations. Thay avre of the tuned radlo frequsncy type, having
one stage of r~-f emplification, regenerative detector, and two stages of
a-f amplification, They cover the lntermediate end low frequency bands,
wnd are designed for reception of both CW and modulated signals, Ths com-
plete frequency coverage is 15 to 650 ko, divided into four overlapping
ranges

Range A 15-41 Ke
Range B 37-105 Ke
Range C 95-260 Ke
Range D 240-650 Ke

The full vision tuning scale is calibrated in kilocycles for each of
the four rapges.

The receivers are designed for operation Irom either a d-c or an a-c
lin® as well as frum batteries. Switches on the penel enable the operator
to ehange immediately to batteries for emergency operation in case of fail-
ure ¢f the line supply.

Radic Receiver 128AY is furnished with a tTansformer, mounted within
the cabinet and wired to the terminal board, for supplying the vacuum tube
heaters from a 115 veolt a-c¢ line. In ell other respects it is ideantical
with the type 128A receiver.

The following specifications apply to the antenna, output, and power
cirecuits,

Antenna. Provision for a main and an emergency antenna with change-
over switch on the receiver pansl.

Qutput. Designed for a load impedance of 10,000 to 20,000 ohms, With
a 90 volt "B" battery: output power is 100 milliwetts with low distortion;
maximum 200 milliwatts.

Battery Operation. "A" battery 6.3 volts, drain 1.9 amperes. vB"
battery 90 volts, normal drain approrimately 8 milliamperes. The drain
varies from 7 to 12 milliamperes accarding to the cutput power and the set-
ting of the r~f gain control.

D-G Line Operation, Provision only for plate supply, with a drain of
G,17 ampere on a 115 volt linpe.




[image: image4.png]A-C Line Operation. Power consumption on a 115 volt line is 36 watts
(approximately 0.4 ampere} total for plate and heater supply. (Heater
transformer is furnished as standard equipment with the type 128AY receiv-
er, bul the type 1284 heaters camr 2lso be operated on an a-c¢ line if a
suitable transformer is provided.)

Froot panel controls are:

Main tuning knob and scale
Range selector awitch
Antenra switch

Antenna trimmer

R-F gain

Regeneration

A-F gain

Power and babttsry switches
Puons jack

2.  MECHAWICAL DESIG)

The rsceiver components are mounted on a substantial panel and chassis
sasembly, The panel dimensions are 17-1/16" wide by 9-9/16" high, and the
recelver mounts in e cabinet 12-1/2" dzep. The receiver panel-chassis
asgembly 1is secured in the cabinet by means of four 10-32 screws at the
edges of the panel, Terminal boards are provided within the recelvery cabi~
net for antenma, battery, line, and phone connections. These circuite are
lead from the terminal boards to the chassis by means of thres flexible
cables and ssparable plugs, ome part of the plug bsing on the cadle and
the other part mounted on the chassis. The receiver is readily removed .
from the cabinet by removing the four panel screws. The cables are suffi-
clently long so the receiver may bs operated when removed from tha cabinst
for serviecing.

All tha radic frequency coils apd the range selector gwitch are agsem-
bled on a bracket, which sub-mssembly may be reroved from the chassis as &
unit.

In order to reduce microphonic redpanse to a low lavel the detsctor
and regemerator tube sockets are mounted on 8 small sub-panel which is sus-
pended from the chassis by means of rubber mountings.

A}] resistors, mica capacitors, and tubular paper capacitors are
mounted on three terminal boards except where special circuit conditions
require separate mounting. This arrangement facilitates testing and ser-
vicing, and givesa the interior of the recsiver a much neater appearance.

3.  ELECTRICAL DESIGN

The schematic circuit diegrem is shown in drawing F-26529-3. The




[image: image5.png]tuned coils are marted L1 tc 110, irclusive, and the range selector switch
consists of two ganged switches 82 and S3. Antenna switch Sl, when thrown
to the MAIN position, cownects the main antenna terminal in the cabinet to
the primary coil of L1, L2, 13, or L4 according to the rangs (A, B, C, or
D) in use. At the same time the E terminal is connected to the EXT termi-
nal, The E terminal is intended for an emergency antenna. This may be the
entenna for ths high frequency receiver, in which case the EXT terminal
would be run to the antenna post of that receiver. When the sntenna switch
is in the EMERG. position the primary coil is connected to the emergency
antenna via terminal E on the cabinet terminal board, while the main anten-
na is grounded.

Assuming the geleclor switch 13 on range B, coll L2 is econnected to
ClA @el £1B in parallel, the frout two gangs of the tuning capacitor.
Shuntedt Bicross ClA is antenna trimmar 02, controlled from the froui panel.
L2 ws mlwo connected.to the grid of the r.-f smplifisr tube V1. The plate
of VL drives coil L8 through its primary winding. Coil L8 is tuned by ClC
and C1D in parallel, the rear two gangs of the tuning capacitor, forming
the detector tuned circuit., The detector V3 utilizes grid leak R11l end
capacitor Cl4. A coparata rugenerator tube V2 is used, whose plate is
ooupled back to L8 through a tickler winding. Two stages of resistance
coupled a-f amplification, tubes V4 and V5, follow the detector. The out-
put of V5 is coupled to ths phone jack by means of choke Ll2 and capacitor
Cz6.

The gain of the r~f amplifier is controlled by potentiometer Rl, act-
ing on the cathods potentiml of V1. Potentiometer R2 controls the degree
of regeneration by adjustmant of th2 plata voltags of V2. Audio frequency
gain is controlled by poteuiiomster R3 in the grid circuit of V5. Resistor
R15 in the detsctor plaete output, together with capacitor C20 act as a fil-
ter to reduce the amount of r-f signsl passing from ths destector inte the
a-f mmplifier. Reslstor R23 and capacitor C34 further reduce the gaii of
the a-f amplifier for the lower radio frequencies of range A, which other-
wise would appear in the phone circuit in appreciable strength. Resistor
R10 and capecitors €10 and Cll constitute a scratch filter on the regener-
ation contrel. Resistor RS, shunted by capacitor C8, is a protectiva de-
vice required in case of accidental short circuit of the tuning capacitor
under certain conditions of line opération.

On rangs A the receiver functions in a manner similar to that on range
B. On rangea ¢ and D two tuned circuits are used batween the antenna and
the grid of the r-f amplifier. For instanca on range D the antenna signal
current drives L4 which ie tumed by ClA. This circuit is coupled to the
eircuit including L6 and ClB by means of the common capacitor C5s Resistor
R4 gives a d-¢ path around €5 to the grid of V1. A trimmer C4 is used to
track the r-f grid circuit L6, C1B with the detector grid cireult. The de-
tector grid circuit comprises 110, tuned by C1D and trimmed for fraequency
tracking by C36. Capacitor gang CMC is not uwsed on ranges C and D. The
range selactor switches are provided with segments which short circuit the
prizary and secondary coils of ranges not in use, in order to avoid dead
spots due to self-resonance of the low-Lreetepygy <olls. : C.




[image: image6.png]T3 bullt-in power supply for operation of the plates from an e-¢ or &
i~ Line consiats of rectifier V6 followed by a filter. Both sides of the
supply are filkered in order that the recelver may operate from a d-¢ line
wwavivg alther posifiive or negative grounded. When the plate supply switch
is tlwown to LIME nperation the plate supply circuit of the receiver is
floating with ccapect to the chassis except for bypasa capacitors.

Terminals are provided in the cabinet for the connection of a heater
trangformer for operation of the tuhe heaters on alternating current, pro~
vided sn a-e lins i9 available. Such a transformer is furnished with the
12984LY ranniver.

4.1 General,

Tha cabiusk of the receiver may be sscured in the desired loca-
tion 1o the ovperating room by means of screws in four holes in the bottom
of the cablpet,

Two holuy are provided in the remr of the cabinet near the an-
vunua hecalnal board, for antenna leads. Ths main antenna is to be con-
aoctod to terminal ¥, the emergency antenna %o terminal B, and an extengion
tead to Lhs Aaptanna post of the high freguency receiver 1s to be run from
terminal €XT, in the event that the high frequency antenna is used as gn
ame: ety APotouna for the 1284 receiver.

Knockout holes are provided in the rear and bottom of the cabimet
for power, battary, and phone cables. A 30 volt battery is to be connected
to +B =B terminals, and a 6 volt storags battery to +A -A. For d-c line
operation the line is to be connected to the LINE terminals, observing the
polarity engraved on the termimal board. In the 128AY, disconnsct the two
transformer primary leads from the PRI terminals, Tape up the ends of the
leada. For a-¢ line operation, the side of the line mearest ground poten-
tial must be connected to the LINE terminal marked -. If neither sids is
near ground potential appreciable a-c¢ hum may result. In such case it will
ba necessary to provide a two winding transformer between the line and the
receiver and to ground the side of the secondary connected to the "-Line™
tarminal,

The line voltage, either d-¢ or a-c should be within the range of
95 to 130 volts, For higher d-¢ line voltages an external series drepping
resistor will be required. For higher or lower a-c¢ line voltages, it is
rocommended to use an externally mounted step down or step up transformer,
aspocially where both heater and plate supply are to be derived fron the
line., If one side of the line is grounded au autotransformer will be sat-
isfactory. Otherwiss it ahonld bave two geparate windings. The sama
transformer may include the heater winding, thus saving the separate heater
trapsformer (paragraph 4.2). 1In this case, howevsr, & slight change in
wiring hetwsen TBl, P4, B3, and ™. Will be required, in order that the




[image: image7.png]POWER switch will eontrol the primacy side of the transformer (to turn off
the heaters).

4,2 Heater Transformer

In case of a-c operation a suitable heater transformer such as
that shown in the parts list should be instelled, and connected es indicat-
ed on the schematic diagram. This transformer mey be mounted either exter-
nal to the receiver, or within ths cabinet at the top of the left side,
near the front. If the a-¢ supply has poor wave-form, it will be necessary
to connect one of the 6.3 V AC terminals on TBl to the cabinet. Trisl will
indicate which terminal should be grounded for amy particuler line.

4.3 R-F Induction on the Puwer Lins

In certain installations noise will appear in tha receiver at one
o moYs frequency regions, due to disturbances coming in over the a-¢ or
d-c¢ line. This condition can be corrected by inserting a noise filter in
the line to the receiver, the filter being located external to the recaiver.
A suitable filter ocounsista of an r-f choke of 1/2 to 1 millihenry in the
ungrounded side of the line, and a 1 microfarad capacitor from the choke to
ground., In case there is noise on both sides of the line, such & filter
will be required in euch side, The capacitor should be comnected to the
side of the choke which goes to the receiver, not to the line side. The
capacitor should be rated at 200 volts d-¢ working, or more. It is impor-
tant to run the ground wirs from the capacitor as short as possible, and en~
tirely independent of the ground wire from the receiver. If the noise ap-
pears only on the B, C, and D ranges, and not on range A, a capacitor of
0.1 microferad will usually be found to be sufficient. The choke should
have a current carrying capacity of at least 0.2 ampere for d-c line instal-
lation, and for a-c where such line is used only for plate supply. A suit-
able choke is National type R-300. Where an a-c installation is used for
both heater and plate supply the eurrent carrying capacity should be at
least 0.4 ampere, Two type R-300 chokes in parallel may ba used.

4.4 Extension Phone Jack

When it is desired to locate an additional phone jack in a partic-
ular position in the radio room, an extension shielded cable can be run
from the terminals marked TEL. tc the remote jack., Connect the shield to
the G terminal.

5.  OPERATION

To operate the receiver from batteries, the two switches on the lower
left corner of the panel are to be turned DOWN to the BATTERY position, To
operate from the line turn the POWER gwitch QN and the PLATE switch to LINE.
When an a-c.line is used and a tranaformer installed, the HRATER switch may
also be turned to LINE. TO TURN THE RECEIVER OFF, turn the power switch
OFF, and TURN BOTH THE LOWER SWITCHFS UP T0. THE LINE POSITION.




[image: image8.png]To receive signals, turn the ANTENNA awitch to MAIN, set the R-F GAIN
control at least half way up, and the A-F GAIN control at or near maximum,
Set the range ewiteh ABCD to the proper range and the tuning dial to the da-
eired frequency. Turn up the REGENERATION coatral Just above the oscilla-
tion polnt, where a slight elick is heard in headphanss plugged inta the
PHOMNE jack. The signal may now be trTimmed. up by meang of the main tuning
dlal and the ANTENNA TRIMMER. The gain controls can be adjusted for the de-
sired intensity. When receiving modulated signals the REGENERATION control
may be turned fust below tha point of oseillation.

6.  MAINTENANCE

6.1 Dial Lights, Fuses and ‘fubes

To ranew these items, remove tha two 10-32 ecrews at each andmr
the panel and withdraw tke panel-chassis assembly from the -cabinet, YHS
two dial lights ave type 47. The fuses are located on e bracket at the
back of the cabinet. Tre amperags of each fuse ig stampsd beside 1tsg post,
Al Fuses arse type 3AG.

The ckassis {s stamuped beside sach socket with the tube typs re~
guired in that socket, Either the metal types or their equivalent glass
types can be used, In sn emergency it {s possible toc use a 6J5 or its |
glags aquivalent as a substitute for the 6K6-~G output tube, with a slight
reduction in the gein of ths receiver. No change is required in the in~
ternal connections of the recsiver. :

6.2 Circuit Check

The accompanying Parts List, Schematic Disgram F-25529-3, aud
Wiring Diagram F-28144-14, make possible a complete circuit check of the
recelver. An insert on the schematic dimgram shows views of the under side
of the socket for sach type of vacuum tube, with the prongs or pins number-
ed 1 to 8 in the conventional menner, And with identification of the elec-
trode comnected to each pin. The table on the fly leef of the diegram im-
dicates the proper voltage for each socket prong as measured from the
chasgsis., For checking these voltages, remove the chessis from the cabinet
and stand it on either end, leaving the battery cable plugged into the
chassis.

6.3 Resistors

All insulated carbon resistors used in this receiver have resis-
tance values bagsed on the RMA Standard Preferred Number Velues. 1t under
acwe circumstances, however, a particular resistor cannob be -obtained in a
preferred number value, the nearest "round number™ may be substituted. For
instance, & 65,000 chm or 0,000 ohm may be subatituted for 68,000 ohm +10%,
a 50,000 obm for 47,000 ohm, ete. '
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The accurecy of the frequency celivration of the tuning dial de-
pends upon the inductance of the detector tuning colls, the capacitancs
ourve of the tuning capacitor, snd the minimum capacitance of the circuit.
No attempt should be made in the fisld to adjust the coil inductance or the
capacitancs curve as these adjustments require laboratory equipment, There
1s littlg 1likelihood thaet the fectors determining the calibration accuracy
will change of their own mctord. In the event that an apprecisble frequen-
ey error develops, the minimum capacitance of tha datector circuits may be
mdjusted in the fleld. Trirmmsrs ere provided om the two rear gangs of the
tuning capacitor and on the coil bracket, for this purpose, Withdrewing
the chassis from the shield for trimming will not change the calibration
appreciably,

o Threa gigréls are required, having a frequency accuracy of 1/2 of
AW:gF%sttor, one being betwesn 500 and 650 ke, the secoud betwsen 200 and
260 ke and ths third between 80 end 105 ke. Twune in the highest fregusncy
gignal on rangs D, adjust the regeneration just above the oscillation point
and the r-f gain at least 1/4 turn below maximum. Adjust the trimmer on
the rear gang and the cne marked D on the rear surface of the coil bracket
until zerc beat is obtained with the dial set accurately to the kmown fre-
quency of the test signal. Tune In the second freguency on range C and ad-
just for zero beat, using only the trimmer marked C on the rear surface of
the coil shield. .Proceed in the same mepner for ths lowest frequency sig-
nal, tuning it in on rangs B, and adjusting only the trimmers on the nex:
to the rear gang.

If the 3ial calibration still appears to be inaccurate, the dif-
ficulty should be brought to the attention of an autkorized service agent.

6,5 Trimming of the R~-¥ Grid Circuit

On each of the renges C end D there are three tuned circuits.

Thoe frequency of the receiver is determined by the tuning of the detsetor
circuit. The r-f grid tuned eircuit s desiguned to track with the detec-
circuit. Tue entenna tuned circuit is provided with a manually controlled
trimmer on the front penel, Two small trimming cepacitors are provided in
the r-f grid tuned circuits: €3 for renge C; and C4 for range D. Thase
trimmers are adjustable with a screwdriver through two holes in the top of
the chassis, betwsen the geng capacitor mnd the panel, and marked with the
letters C aud D, reapectively.

If these circuits appear to require trimming, withdrsw the chassis
from the cabinet, tune in a signal or background nolse on range D, in the
region from 500 to 650 ke. Adjust the trimmer marked D for maximum responss
to the signal or noise. Op range C, tune in a gignal or background noise in
the region from 200 to 260 ke and adjust the trimmer marked C for mazimum
Tesponss.: ‘ e
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[image: image15.png]RADIO RECEIVER 128427

VOLTAGE 'CHACK AT TURE SOQCKETS

All tuhes la their respective sockets.
6 volt A wattery.

90 volt B battery.
Chassis is negative in every meagursment.

Regeneration fust above point af oseillatton.
USE 1000 OHMS~PER-VOLT METER

Prong n 2 w v4 s
1 Q [+] 0 0 -
2 o} o o] Q 0
3 {ad{ad) {e)(d) 0 0.4(e) 86
4 0 - 9 0 a8
5 (a){d) 0 0 0.4(e) 0
& (bi{a) - 16(4d) 11 (d) -
7 8 ) -] [Y ]
8 30 o] 16(d) 14 (d) a.0(f}
{a) R-F gein max. 2.5 volts; R-F gein min, 31 volts.
(b) R-F zmin max. % volis; ®-F 2ein min, .62 volts.
{e) Regeneration max, 14 volts; regeneration min. Q wolts,
{4) ©se 150 volt range.
{e) VUse 7.5 vnlt range.
{£) Use 75 volt range.
DC_RESISTANCE VALUES IM OEMS
All Valuss Are +10% Except R22
Rl 50,000 R11 1.0 mez ®R2L 47,000
R 50,000 R12 470,000 R22 550
R3 500,000 R13 103,000 R25 1.0 meg
R4 10,000 Rl4 47,000
R3S 100,000 s 27,000 74 7.4
R6 £80 R16 470,000
R? 47,000 R17 1,800 .
R8 27.00Q Ri8 1.0 meg L1 200
RS9 100,000 R19 270,000 L13 405
RO 47,000 R20 1,800 114 405
Cireuit
RF Coil and Range Primery Secondary Tickler
n Ant. A 29. 133, -
12 Ant. B 4.0 23.3 -
T Ant. C 13,6 -
.4 Ant. D Q.84 5.4 -
5 R.F. C 13.8 -
- L& R.F, O 5.4 -
L7 Det, A 3 139, 9.8
18 Dat. B 23.3 1.4
L9 Det. C 12.6 0.86
JRis) Tt D 5.4 .42

Transformer TL:
Transformer TZ:

Primary 58;
Primery 14003

Secondary 0.35
Secondary 4.
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TABLE OF REPLACEABLE PARTS

NAM
% STOCK NO. v»chm. DESCRIPTION FUNCTION E

Redio Receivers 128A snd 128AY

Type 3AG A Battery Littelfuse 1Cg0
Type 3IAG B Battery Littelfuse 1044

.15 Amp. Bayonet Base Brown Mazda 47
Bead

Same as I1
Same as Il
Midget Open Circuit Yaxley Al
Ant. Coil Bend A F-25325-2-1
Coil Band ¥-25325-2-3
Coil Band F-25326-2~1
Ant. Coil Band F-25326-2-4
R-F Coil Band F-25326-2-2
R-F Coil Band P-25326-2-5
Det. Coil Band F-25325-2-2
Det. Coil Band F-25325~-2-4
Det. Coll Band F-25326-2-3
Det, Coil Band F-25326-2-6
20 H., 200 Ohm Isclating F-7726-1

22 H., 35 MA. 405 Ohms Output F-25481-1
Thordarson T-68C08, less Nameplate

Same as L12 Filter
Seme ag L12 Filter

O ow>uUuobwaow
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TABLE OF REPLACEABLE PARTS

Redio Receivera “_.Nm.> and 128AY

Capacitor Same 8

Capacitor Same c8

Capecitor Same

Capacitor Seme Cc5

Capacitor Same c8s

Capacitor Same as C15

Capacitor Same as Cl0

Capacitor .004 Mf. Molded Mica . F-9234-2-23
Capacitor Same ag C15

Capacitor 8 - 8 Mf. Rlectrolytic in Can, Separate Cornell-Dubilier
leads 450 V. KR 58BA

Capacitor 8 - 8 Mf. Replacement Paper 4350 V. Cornell-Dubilier
(Actually 3 ~ 3 Mf.) PE CH 4808

Capacitor Same es CS
Capacitor Seme as Cl0
Capacitor Sama as ClO
Capacitor Seme ®s Cl4

Capacitor 2 ~ 15 Mmf. Mica-Isolantite Rlectro Motive
Type 45-2P1
or equal

Capacitor
Fuse Littelruse 1040

Fuse





[image: image19.png]J01108de)
Joq1owdey
Zog1owds)
aoavoude)
T92 YO0ACIOY
T-3-419¢-d
Jod sTBUTWIR], esvn Tmiel ‘dedsd A 002 I O°1 101 1oude)
S=g-vog6~d BOTW POPTOR "JW G2000° Jojyoede)
G) €v owed J07 1oudB)
GpH £ oWeg zo1tasdeg
Q1) S8 QWeg x011oudry
3% XOAOIQY Jemqny aedeg ‘A 00F  CJW T° To9 Toedwy
¢) BB euweg J04 1ovdey

61-g-3026-4 ) BOTH POPTOW “JW 100" | <oatoedep

GD) 58 BWRG 109 1oudun

gp £u sueg aoq108dRy

8% XOAOIEY Juytdnog xernany, asded °A 00%  *Jd GO° zo031o8de)
a wrIy ¢) BB euwg Jo)1osden

©£Bq JOETSpUOD JO ©0BJ I8BX 0% 406 ©9
PUNTIeIMIRE Og-BA 0 Wiy 03 83NT J6pfOog “‘JIOWRIL] BATH °JUI 0¢ Jo0q108dE)

00T-WS Puniiouwey | Jewdll], BUUSLUY £atowdep euyy 4ufTeals "Jud 00T ae3rogde)

61% I8POoY "0D
1-688%2-4 Butuny, I6sUSPUC) OTPEY [oue °Juy oy Jued Inog ZIoqtouden

X¥821 DUR YBZT 6I0ATEQ0Y OTPEY

oo | womw ] e T

S1ivd 378V3IVidaN 4O 3TaVL

1$-pt~—2'=~Q2 Moo




