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NOTIGE

UNITED STATES CQOAST GUARD
RADIQ RECEIVER TYPE RC-123

MACKAY RADIO RECEIVER 128A7

The United States Comst Cuard Radio Receiver Type
RC-123 is identical with Mackay Radio Receiver 1284Z.
This in turn is identical with the standard Mackay Radlo
Receiver 128A with the two following exceptions.

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

(2) R heater transformer is mountsd in the cabi-
net, for use in operating the tubs heatars from sn a-c
line.

WARNING. If the Type 128AZ recsiver is to be
operated on a d-c line, the transformsr leada must be
disconnected from the cabinet terminals marked PRI, and
the ends taped.



DESCRIPTIVE SPECIFICATIONS AND OPERATING INSIRUCTIONS
RADIO RRCEIVERS 1284 AND 1284Y

1. GENERAL

Radio Receivers 128A and 1284Y ere marine radio-telegraph receivers
which fulflll the rseguirments of shipboard use and are also suitable for
use at fized stations. Thay are of the tuned radlo frequsncy type, having
one stage of r-f emplification, regenerative detector, and two stages of
a-r amplification, They cover the intermediate end low trequency bandg,
|and are designed for reception of both CW and modulated 3signals, Ths com-
plete frequency coverage is 15 to 650 ke, divided into four overlapping
rangea

Range A 15-41 EKe
Range B 37-105 Ke
Range ¢ 35-260 Kce
Range D 240-65) Xe

The full vision tuning scale is calibrated in kileeycles for each of
the four ranges,

The receivers arve designed for operation Irom either a d-¢ or an a-c
line a3 well as from batteries., Switches on the pansl enasble the operator
to chenge immediately to batteries Ffor emergency operation in case of fail-
ure of the line supply.

Radic Receiver 128AY is furnished with & tTansformer, mounted within
the cabinst and wired to the terminal board, for supplying the vacuun tube
heaters from a 115 volt a-¢ line. In =ll other respscts it is identical
with the typs 12BA receiver.

The following specificaiions apply to the antenns, output, and power
gircuits.

Antenna. Provision for a mein and an emergency antenna with change-
over switch om the receiver panel.

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

Battery Opsration. "A" battery 6.3 volts, drain 1.9 amperes. "B"
battery 90 voita, normal Adrain approrimately 8 milllamperes. The drain
varies from ? to 12 milliamperes accarding to the cutput power and the set-
ting of the r-f gain eontrol.

D-C Line Operation. Provision only for plate supply, with a drain of
G,17 empere on a 119 volt lipse.




A-C Line Operation. Pawer consumption onm a 115 volt line is 35 watts
(approximately 0.4 empere} total Tor plate and heater supply. (Heater
transformer is furnished as standard equipment with the type 1284Y¥ receiy-
er, but the type 128A heaters cam zlso be operated on an a-c lins if a
sultable transformer is provided.)

Front penel controls are:

Main tuning knob and scale
Range selector awitch
Antenna switeh

Antsnna trimmer

R~-F gain

Regeneration

A-F gain

Power and babtsry switches
Phone Jack

2.  MECHANICAL DESIG)

The rscelver components are mounted on & substantial panel and chassis
assembly, The panel dimensions are 17-1/16" wide by 9-9/16" high, and the
receiver mounts in a cabinet 12-1/2" dasep. The Trecsiver pansl-chessis
asgambly 1s secured in the cabinet by means of four 10-32 scrows at the
edges aof the panel, Terminal boards are provided within ths recelivery cabi~
nst for antenna, battery, line, and phone connections. These circuite ave
lead from the terminal boards to the chassis by means of thres flsaxible
cables and separable plugs, ome part of the plug belng on the cable and
the other part mounted on the chassis. The receiver is readily removed -
from the cabimet by removing the four panel screws, The cables ars suffi-
ciently long sc the receiver may be operated whemn removed from tha csbinst
for servieing.

All ths radic frequenecy coils apd the range sslector switch are agssem-
bled on a bracket, which sub-mssembly may be rermoved from the chassis as &
unit.

In order to rsduce micropzonic respanse to a low level the detsctor
and regensrator tube sockets are mounted on 2 small sub-panel which is sus-
pended from the chassis by means of rubber mountings.

A1l resistors, mica capacitors, and tubular paper capacitors are
mounted on three terminal boards except where special circuif conditions
require separats mounting. This arrangement facilitates testing and ser-
vicing, and givea the interior of the receiver a much neater appearance.

3.  ELECTRICAL DESIGN

The schematie cireult diegrem is shown in drawing F-25529-3. The



tuned coilg are marted Ll tc 1O, irclusive, and the range selector switch
consists of two ganged switches S2 and S3. Antenna switch 851, when thrown
to the MAIN position, counects the maia antenna terminal in the cabinet to
the primary coil of L1, LB, 1.3, or L4 according to the range (A, B, C, or
D) in use. At the same time the E temminal is counected to the EXT termi-
nal. The E terminal is intended for an emergency antenna, This may be the
entenna for the high frequency receiver, in which case the EXT terminal
would be run to the antenna post of that receiver. When the antennm switch
is in the BMERG. position the primary coil is connected to the emergency
antenna via terminal E on the cabinet tarminal board, while the main anten-
na is grounded.

Assiming the selector switch i3 on range B, coil L2 is connected to
ClA wel CG1B in parallel, the frout two gangs of the tuning capacitor.
Shunted ncross ClA ia antenna trimmar 62, eontrolled from the frount panel.
L2 ws mlsp connected . to the grid of the r--f amplifisr tube V1. The plate
of VL drives coil L8 throwgh its primary winding. Coil L8 is tuned by CLC
and C1D In parallel, the resac two gangs of the tuning capaciter, forming
the detector tuned c¢circuit, The detector V3 utilizes grid leak R1l and
capacitor Cl4. A coparata rogenerator tube V2 is used, whose plate is
ooupled back to L8 through a tickler winding. Two stages of reaistance
e¢oupled a~f amplificetion, tubes V4 and V5, follow the detector. The out-
put of V5 is coupled to the phone jack by means of choke Ll2 and capaciter
cz6.

The gain of tha r~-f amplifier is econtrolled by potentiometer R1, act-
ing on the cathode potentiml of V1. Potentiometer R2 conmtrols the degrse
of regeneration by adjustment of tlia plate voltaga of V2. Audlo fregqusncy
gain is controlled by poteutiometer R3 in the grid circuit of V5. Resistor
R15 in the detactor plate output, together with capacitor C20 act as a fil-
ter to reduce the amount of r-f signasl passing from the detector into the
a-f smplifier. Resistor R23 and capacitor C34 further reduce the gaid of
the a~-f amplifier for the lower radilc frequencies of range A, which other-
wise would appear in the phone circuit in appreciable strength. Resistor
R10 and capacitora €10 and Cll constitute a scratch filter on the regoner-
ation contyrel., Hesistor RS, shunted bty capacitor €8, is a protectiva de-
vice required in case of accidental short circuit of the tuning capacitor
under certain conditions of line opsration.

On rangs A the receiver functions in a manner similar to that on range
B, On ranges 0 and U two tuned circuits are used batwsen the autenna and
the grid of the r-f amplifier. For instancs on range D the antenna signal
current drives L4 which ie tumed by ClA. Thim circuit is coupled to the
circuit including L6 end C1B by means of the common capacitor C5¢ Resistar
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 datector grid cireuilt., The de-
tector grid circuit comprises L10, tuned by C1D and trimmed for frequency
tracking by C36. Capacitor gang C1C is not uwsed on ranges C and D. The
range selattor switches are provided with seégments which short circuit the
primary and secondary coils of ranges nct in use, in order to avoid dead
spots dus to self-resonance of the low.Lrsetiepgs <oils, '



Tid bulli-in power supply for cperation of the plates from an a-¢ or a
1~ Line consiagty of rectifier V6 followed by a filter. Both sides of the
supply are £iltered in order that the recelver may operate from a d-¢ line
wavrieg aither positive or negativa grounded. Whsn the plate supply switch
13 tloown to LINE nperation the plate supply circuit of the receiver is
tisating with cespect to the chassis except for bypass capacitors.

Termioals are provided in the cabinet for the conpsction of a heater
transformer for operation of the tube heaters on aliernating current, pro~
vided »n a-c liue §9 available. Such a transformer is furnished with the
1984 raraiver.

3, INSUALLATTON
4.1 Geuera),

Thn sabiusl of the receiver may be sscured in the desired loea-
Lyon 1o the operating room by means of screws in four holes in the bottom
of the cabinpet,

Two holug are provided in the rsar of the cebinet near the an-
twnua heenlnal board, for antenna lsads. The main antenna is to be con-
agctod to terminal ¥, tha smergency antenva to terminal E, and an extenslion
taad o Lhy Aantanna post of the high freguency receiver ls to be run from
termynal €XT, in the event that the nigh frequency anteonna is used as an
ameg: ety Auteona for the 1284 receiver.

Knockout holes are provided in the rear and bottom of the cabimed
for power, battary, and phone cables, A 30 volt battery is to be connected
to +B =B terminals, and a & volt storage battery to +A -A. For d-c¢ 1line
cperation the line is to be cornected to the LINE terminals, observing the
polarity engraved on the termipal board. In the 128AY, disconnsct the two
transformer primary leads from tha PRI terminals, Tape wup the ends of the
leada., For a-¢ line operation, the side of the line nearest ground potsn-
tial must be connected to the LINE terminal merked -, If neither side is
neer ground potential appreciable a-c hum may result. In such case it will
be necessary to provide a two winding transformer between the line and the
receiver and to ground the side of the secondary connacted to the "-Line™
tarminal,

The line voltage, either d-c¢ or a-c should be within the range of
S5 to 130 volts, For highsr d-c line voltages an extarnai saeriss drepping
resistor will be required. For higher or lower a-¢ lins voltages, it is
rocommended to use an externally mounted step down or step up transformer,
aspocially where both heater and plate supply are to ba derived from the
lins, If one side of the line is grounded an aulotrarsformer will be sat-
isfactory. Otherwiss it ahonld have two geparats windings. ‘The same
transformer may ineclude the heater winding, thus saving the ceparate heater
transformer {paragraph 4.2). 1In this case, however, a slight changs in
wiring betwesn TBl, P4, B3, ond ™. Will be required, in order that the



POWER switeh will eontrol fhe primacy dide of the transformer (to turn off
the heaters).

4,2 Heater Transformer

In cass of a-c¢ operation a suitable heater transformer such as
that shown in the parts list should be installed, and connected as indicat-
ed on the schematic diagram. This transformer mey be mounted either exter-
pal to the receiver, or within tha cabinst at the top of the left side,
near the front. If the a-¢ supply hes 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 any particular line.

4.3 R-F Induction on the Puwer Line

In certain installations noise will appear in tha receiver at one
o mo¥s frequency regiona, due to disturbances coming in over the a-¢ or
d-c Iine. This condition can be corrected by inserting a noise filter in
the line to the recsivar, ths filter being locatsd external to the receiver.
A suitables filter cousista of an r-{ 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 thers is noise on both 3ides of the line, such e filter
will be required in euch side, The capacitor should be connected to the
side of the choka which goes to the rasceiver, unot to the line side. The
cepacitor should be rated et 200 volts d-c working, or more. It is impor-
tant to run tha ground wirs from the capacitor as short as possible, and en~
tirely independent of the ground wire from the receiver. If the noise ep-
pears only on the B, €, and D rangses, and not on range A, a capacitor of
0.1 microfarad 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. Wherse an a-c installation is used for
both heater and plate supply the current carrying capacity should be at
least 0.4 smpere, Two type R-300 chokes in parallel may ba used.

4.4 Extensicn 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 ¢sm be run
from the terminals marked TEL. to the remote jack. Connect the shield ta
the G terminal.

5.  OPERATION

To operate the receiver from batteries, the two switches on the lowser
lefv corner of the panel are to be turned DOWN to the BATTERY position. To
operate from the line turn the POWER switch ON and the PLATE switch to LINE.
When an a-c.line is used and a transformer installed, the BEATER switch may
8150 be turned to LINE. TO TURN THE RECEIVER OFF, turn the power switch
OFF, and TURN BOTH THE LOWER SWITCHES UP T0O. THE LINE POSITION.



To receive signals, bturn the ANTENNA aswitch to MAIN, set the R-F GAIN
control at least half way wp, and the A-F GAIN control at or near maximum,
Sat the range switch ABCD to hhe proper rangs and the tuning 4ial to the de-
sired frequency. Turn up the REGENERATION control just above the oscilla-
tion point, where a slight click {3 heard in headphanes plugged inta the
PHONE Jack. The signal may now be trimmed up by means of the main tuning
dlal and the ANTENNA TRIMMER. The gmin controls can bs adjusted for the de-
sired intensity., When receiving modulated Sigpals the REGENERATION control
may be turned just below tha point of oscillation.

6.  MAINTENANCE

6.1 Dial Lights, Fuses and fubses

To ransw these items, remove tha two 10-32 screws at each ander
the pansl and withdraw the panel~chagsis assembly from the -cabinet. YHE
two dial lights ave type 47. The fuses ere located on & bracket at the
back of the cabinet, Tne amperage of each fuse {s stampsd beside its post.
A2l Fuzes are type B3AC.

The chkassis {s stanped beside sach socket with the tube type re~
quired in that socket, Either the metal types or their equivalent glass
types can be used, In an emergency it is poasible tc use a 6J5 or its
glagss equivalent as a substitute for the 6K6-G output tube, with & slight"
reduction in the gain of the receiver. No change is required in the in~
ternal connections of the receiver, )

6.2 Circuit Check

The accompanying Parts List, Schematic Diagram F-25529-3, aud
Wiring Diagram F-28144-14, uwake possible a complete circuit check of the
recelver. An insert on the schematic diagram shows views of the under side
of the sockat for sach type of vacuum tube, with the prongs or pins aumber-
ed 1 to 8 {n the conventicnal manner, and with identification of the elec-
trode connected to each pin., The table on the fly leef of the dlagram inm-
dicates the proper voltage for each socket prong as messured from the
chassis. For checking these voltages, removs the chessis from the cabinebt
and stand {t 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 baged on the RMA Standard Preferred Number Values. If under
some circumstances, however, a particular resistor cannot be obtained in &
preferrad number value, the nearest "round number™ may be substituted. For
instance, & 65,000 ohm or 70,000 ohm may be substituted for 68,000 ohm +10%,
a 50,000 olm-for 47,000 ohm, ete. '



6.4 Frosqueney Celibrastion

The accuracy of the freguency calitration of the tuning dial da-
pends upon the inductance of the detector tuning coils, the capacitance
ourve of the tuning capacitor, and the minimum capacitance of the circuit.
No attempt should bs mads in the fisld to adjust the coil inductance or the
capacitancs curve as these adjustments require laboratory squipment, There
is little 1ikelihood thet the factors detsrmining the calibration accuracy
will change of their own accord. In the event that an apprecladbls frequen-
ey errcr develops, the minimum capacitancs of ths dstector circuits may be
adjusted in the fleld., Trimmsrs ere provided on the two rear gangs of the
tuning capacitor and on the coil bracket, for this purpese, Withdrawing
the chassis from the shield for trimming will not change the talibration
aporeciably,

_ Threa 8ignéls ars Tequired, having a frequency accuracy of 1/2 of
AW BF%attsr, one being betwesn 500 and 650 ke, the second betwsen 200 and
260 ke and the third betwesn 80 and 105 ke. Tune in the highest freguency
glgnal on renge D, adjust the regemeration just above the oscillation point
and the r-f gain et least 1/4 turn below maximum. Adjust the trimmer on
tha rear gang and the one marked D on ths rear surface of the coll bracket
until zerc beat is obtalned with the dial set accurately to the kmown fre-
quency of the test signal. Tune in the socond freguenty on rangs C and ad-
Juat for zero bYeat, using only the trimmer marked C on the rear surface of
the coil shield, .Proceed in the same meuner for ths lowsst frequency sig-
nal, tuning it in on ramgs B, and adjusting only the trimmers on the nexv
te the rear gang.

If the 2ial calibraticn still appears to be inaccurate, the dif-
ficulty should be brought ta the attention of an authorized service agent.

6,5 Trimning of the R-F Grid Circuit

Cn each of the renges C and D there are three tuned circuits.

The frequency of the receiver is determined by the tuning of the detgetor
cireuit. The r-f grid tuzed circuit rs designed to track with the detec-
circuit, The entenns tunsed circuit is provided with a manually cenirolled
trimmer on the front pansl, Two =mall trimming cspacitors are provided inm
the r-f grid tumed circuits: &3 for renge C; and C4 for range D. Thase
trimmers sre adjustable with a screwdriver through two holes in the top of
the chagsis, betwsen the geng capacitor end the panel, and marked with the
letters C aud D, reapectively.

If these circnits appsar to require trimming, witbhdraw the chassis
from the eabinet, tunme in a signal or background noise on range D, in the
reglon from 500 to 650 kc. Adjust the trimmer marksd D for maximum responss
to the aignal or noise. On ramge €, tune in a gigumal or background noise in
the region from 200 to 260 k¢ and adjust the trimmer marksd C for maximum
Tasponse.. ’ =
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RADIQ HECEIVER 12842

VOLTAGE 'CHECK AT TURE SOCKRTS

All tuhes la their respective sockets.

6 volt A hattery. 90 volt B battery.
Chassia is megative in every measursment.
Regeneration just above point af oseillatiton.
USE 1000 OHMS-PER-VOLT METER

Prong n 2 ke v4 s
1 Q 1 s} 0 -
2 0 0 0 Q 0
3 {a){d) {e){d) 0 0.4(s) 86
4 0 - 9 0 88
5 fa){d) 0 ) 0.4(e) 0
& (v}4d) - 16(d) 11 (d) -
7 5 6 6 [ [
8 EH) o} 16(d) 14 (4) 9,0(f)
{a) R-F gein max. 2.5 volts; B-F gain min, 31 volts.
(b) R-F zmin max. % volis; R-F zain min, 62 volts.
(¢) Regenerztion max, 14 volts; regeneration min. O wolts,
{d) Ose 150 wolt rangs.
(e} VUse 7.5 wvnlt range.
{f) Use 75 volt range,
DC RESISTANCE VALURS IN OEMS
All Values Are +10% Except R22
Rl 50,000 R11 1.0 mez R2L 47.,00Q
n2 50,000 R12 470,000 R22 550
R3 500,000 3 100,000 R23 1.0 neg
R4 10,000 Rl4 47,000
RS 100,000 haaks 27,000 4 7.4
R6 680 R1& 470,000 )
"7 47,000 R17 1,800 ,
B8 27,000 B8 1.0 meg L1 200
R9 100,000 R19 270,000 L3 405
R0 T 47,000 R20 1,800 114 405
Cireuit
RF Coil and Range Primery Secondary Tickler
n Ant., A 29. 138. -
12 Ant. B 4.0 23.3 -
) o fnt. C 2.1 13.6 -
. 4 Ant. D 0.84 5.4 -
5 H,F, C - 13,8 -
- L& R.F, 2 - 5.4 -
L7 Det, A 33, 139, 9.8
18 Det. B 6.8 23.3 1.4
LS Det., C 4.1 13.86 0.86
L Dat, D 1.4 5.4 0.48
Trapsformer Tl: Primery 58; Ssccndary 0.35
Trapsformer T2: Primery 1400; Seccondary 4.
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TABLE OF REPLACEABLE PARTS

FORM *O~_.L—10-0

m.M... sTock o, | MONE OF DESCRIPTION FUNCTION DRAWING NO.
Redio Receivers 128A snd 128AY
¥ Fuse 5 Amp., Type 3AG A Bettery Littelfuse 1CE0
F4 Fuse 1/8 Amp., Type BAG B Battery Littelfuse 1044
I1 Pilot 6 -BYV., .15 Amp. Bayonet Base Brown Mazda 47
Light Bead
I2 Dial Light Same 85 Il
I3 Dial Light Same as Il
J1 Jack ¥Midget Open Circuit Phone Yaxley AL
_5.._ o1l Ant. Coil BRand A F-25325-2-1
13 Co1l Ant. Coil Band B ¥-25325-2-3
13 Coil Ant. Coll Band C F-25326-2-1
12 4 011 Ant. Coil Bend D F-25326-2-4
15 Coil R-F Coil Band C F-25326-2-2
L6 Coil R-F Coil Bapd D P-25326-2-5
u.q Coil Det. Coil Band A F-25325-2-2
w.m Coil Det. Coil Band B F-25325~-2-4
Lg Co1l Det. Coil Band C F-25326-2-3
L10 Jo1l Det. Coil Band D F-25326-2-6
L1 Choks 20 H., 200 Ohm Isclating P-7726-1
112 Choke 22 H., 35 MA. 405 Ohms Output F-254681-1
Thordarson T-68C08, less Nameplate
113 Choke Same a8 L12 Filter
Ll4 Choke Same as L12 Filter




TABLE OF REPLAGCEABLE PARTS

FORM pos . L—1T-44

ﬁ REF.

|"wo. | sTockwo. | NAMEOF DESGRIPTION FUNCTION DRAWING NG.
. Redio Receivers 128A and 128AY
.cmo Capacitor Same as 36
2% Cepacitor Same &5 C8
w3 Capacitor Seme as C15
J 23 Capacitor Semé as C5
- Coa Cerpaci tor Same as C8
c25 Capacitor Same as C15
Dw,m Capacitor Same as Cl0
CRT Capacitor .004 Mf. Molded Mica P-9234-2-23
‘c28 Capacitor Same a3 G5
c29 Capacitor 8 -8 Mf. Electrolytic in Can, Separate Cornell-Dubilier
leads 450 V. KR 58BA
€30 Capacitor 8 - 8 MP. Replacement Papsr 450 V. Cornell-Dubilier
{Actually 3 -~ 3 Mf.) PE CH 4808
C31 Capacitor Same es C5
c32 Capacitor Seme as Cl10
Cc33 Cepacitor Same as C10
C34 Capacitor Sems Bs Cl4 )
€35 Capaecitor 2 -~ 15 Mmf. Mica-Isolantite Trimmer RElectro Motive
Type 45-ZP1
or equal
€36 Capeacitor Same es C35 -\ Trimmer
F1 Fuss 1 Amp., Type 3AG Line Littelfuse 1040
F2 Fuse Same as F1 Line
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