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FREQUENCY MODULATION
MODEL 42-400, CODE 127

SPECIFICATIONS

Model 42-400, Code 121, is an eleven (I1) tube A.C. operated superheterodyne
radio designed for reception of standard, shortwave and frequency modulation
broadcast stations and the sound of a television progrom tuned in by special
Philco Television Rodios. The radio incorporates ten (10) electric push buttons
for automatically tuning five (5) stations in the standard broadcast band ond
selecting stondard, shortwave and frequency modulation bands; the Philco built
Super Aerial System for standard ond shortwave reception; the Philco F. M.
Dipole Aerial for frequency modulation reception; four (4) tuning bands; three
(3) 1. F. stages; two tone controls (treble and bass): push-pull pentode audio
output stage driven by a phase inverter oudio amplifitr stage; Philco LOKTAL
tubes and a fourteen (14) inch electro-dynamic speaker.

Power Supply: 115 Volt, 80 cycle A. C.
This model can also be operated on a 115 Volt, 25 cycle or 220 Valt, 80 cycle
power supply. To do this it is necessary to change the power transformers as
indicated in the replacement parts list.

Power Consumption: 110 Watts

Ink diate F 5 Stand.

Freq d and shortwave bands, 455 K. C.; Frequency
Modulation band, 4.3 M. C.

Tuning Band Frequancies: 540 to 1720 K. C.
91012 M. C.
144 to 18 M. C.
42 to 50 M. C.

Avdio Output: 7 wotts.

Philco Tubes Used: XXL, oscillotor; XXL, converter; three (3) 7B7, I. F. ampli-
fiers; 7A4, automatic volume control; XXFM, second detector, first audio; 7A4,
audio phase inverter; two (2), 6F6G push-pull audio output, and a SY4G,
rectifier.

Cabinet Dimensions: Height, 3542"; Width, 34/;'"; Depth, 1474"

EXTERNAL AERIAL CONNECTIONS

The built-in aerial system is designed to‘operate without an outside aeriol
or ground and to give exceptionally high receiving performance of stations in
the standord, shortwave, or FM bands.

To operate the radio in steel reinforced buildings and otner shielded locations
where signal strength is weak, an external gerial is recommended. Three differ-
ent types of aerial combinations are avoilable, to improve reception on the
standard, shortwave, or FM bands.

I—For Additional Sensitivity on Frequency Modulation only:

*Philco Dipole Outdoor Aerial, Part No. 45-2926.

The plug ot the end of the transmission line is inserted in the socket ot
the back of the chassis in place of the plug connected to the F. M. loop
in the cabinet.

2—For Additional Sensitivity on ALL ranges:
*Philco Dipole Outdoor Aerial, Part No. 45-2926.
Philco Aerial Coupler, Part No. 45-1341.

The coupler plugs into the socket at the back of the chassis in place of
the plug connected to the F. M. loop. The agerial transmission line then
connects to the terminals on the coupler marked “‘red” and “black."” The
local-distance switch on the coupler connects or disconnects the outdoor
aeriol from the standord broadcast and shortwave tuning ranges. The
dipole remains connected to the F. M. band regardless of the position
of the switch.

3—For Additional Sensitivity on Standard Broadcast o: i Shortwave only In
Areas where F. M. reception is not availabla. . -

Philco Safety Aerial, Part No. 40-8370.
Philco Aerial Coupler, Part No. 45-1361.

Connect the single wire lead-in of the aqerial to the "black™ terminal on
the aerial coupler.

*Accessories for rlﬁs oerial are the Philco Aerial Mast Kit, the Philco Reflector
Kit and Philco High Efficiency Transmission Line. See Service Bulletin No. 3%
on Dipole Aerials.

NOTE: When installing the F. M. Philco Outdoor Dipole Aerial, it is vei
important that the aerial compensating condensers of the standard a
shortwave band are repadded.

ELECTRIC PUSH-BUTTON TUNING ADJUSTMENTS

The Electric push-button tuning mechanism consists of ten (10) push-buttons.
Five of the push-buttons are used for selecting standard broadcast stations,
one for the power control (ON-OFF); and four for selecting standard tuning,
shortwave ond Frequency Modulation brands.

Viewing the front of the cabinet from left to right the first push-buiton is
the power control (ON-OFF), the next five push-buttons for tuning standard
broadcast stations, and the seventh, eighth, ninth and tenth for selecting the
tuning ranges—standord, shortwave |, shortwave 2, and F. M., respectively.

When setting up stations on the push-buttons the lowest frequency station is set
up in the second push-button from the left and the remaining stations accord-
ing to increasing frequency in the next four push-butons. These push-butions
are adjusted by the padders located on the rear of the tuning unit. The second
push-button from the left can also be adjusted for reception of the sound
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Fig. |. Locations of Parts—Tuning Unit

channel of o television program received by special Philco television radios.
This push-button may olso be used in conjunction with o Philco Wireless Record
Player.

The frequency ronges covered by the station tuning push-buttons and procedure
for adjusting is as follows:

Padders Suttons
right to left Circuit left to right

Frequency Range
from reor from front
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REPLACEMENT PARTS—MODEL 42400

Schematic Schematic
sﬁ':'"""" Description Part No. No. Description Part No. No. Deserlption Part Ne.
| Loop Aetial (Standard & $.W. Bands) Je.1393 31 Condenser ('::o "‘:‘"-)‘w Yolts) 333:;;‘5;; 34 Powsr Trandtormer (LIS Voits, szos:yelc) 810
A0 ohms, -.
NI Stemve. JisEAy 35 Aeister (13000 SAD L t 5 Powsr Transformer (115/220 Volts, 60 cycle) 328097
g"'l'n Wath 28-4186F€7 36  Condenser (.05 mfd.. slta) 30-4319 Converslon Plug (115/220 Volits) L_327
Pring. asher 2BHFEI Resistor (220 ohms) 33.122336 Mtg. Nut W.317FA3
Screw W -28i 37 W-752FE7
Washer W-425FA3 38  Condenser (.01 mfd., 400 Volits) 30-4572 Lockwasher
Washer W-648FA3 9 okms) 33.110339 95 Condenser (.01-01 mfd.) 3%03-006
sg70 39 Resistor (100 0 % Push-button’ Switeh” (Tuning Unit) 42.17
1A Terminal Panel (Loop Aerial) 38- 40  Resistor (100,000 ohms) 33-410339 Serew (Mtg. Switel W-523FA3
2 F.M. Dipole Aerial (Mounted In Cabinet) 76-1394 nd I.F. Transformer 12.3821 w-nlur (Mtg. Swllcn) W-151FA3
2A Socket (F.M. Aerial) s ompentator REber o $3:350
Mtg. -
3 FM Mgl and Osciliator Transformer,  32.3828 418 Secondary Compensator 9GA Power Switch (Part of 96) N
4 Tuning Condenser (F.M. Section) 312600 4IC. Secondary Compenastor W-IS49FA3 97 Pusthi'huﬂon Band Switch
4A Tuning Condenser (Standard & S.W. s;:trl'nnn)' 5 42 Condenser (.05 mfd.. 200 Volts) 30.4519 a1, Busetcone B“du.;:::: I.(lgt::: .Ch:l;ll) 42-1704
Coupling Assembly 31.229 43 Resistor (330 ohms) 33-133336 Snapbuttons (Connecting Rods) 28-4342FA3
Cablg Drum’ Assambly 389718 a4 Third 1.F. Transtormer 32-3821 Mg Nut ‘
Drive Cord (Tuning) 31-2315 44A Primary Compensator Ruh'bcr Gm“,“‘
ol !l"“ 56 212782.?(:‘!! 44B Secondary Compensator 98 Dial and Push-button Ll-n
Rubber Grommat 7.4 44C Secondary Compensator Socket Assembly (Dfal Ligh :
st (R Bl B . s s ER T
s Compensator (F.M. Aerlal) 31.6364 45 Condenser (.05 mfd., 400 Voits) 30-4518
5 46 Resistor (1000 ohms) 33-210333  98A Cabinet Lamp 34-2219
S5A Compensator (F.M. Osclilator) Part ol 5 Socket Assembly (Cabinet Light) 76-1391
6  Resistor (10 ohms) 33010339 47 Resistor (220000 ohms) i 33;;’3:3': 98B Resistor (10 ohms) 33.010439
7 Mica Condenser (250 mmfd.) so.t25157 48 Condenser (.05 mfd.. 200 Veits) : MISCELLANEOUS PARTS
8 Reslstor (10,000 ohms) 33.310339 49 Resistor (4700 ohms) 33.247339 Basat 0.6888
9 Mica Condensor (250 mmfd.) 60-125157 50 Resistor (100.000 ohms) 334100 o i
10 Resistor (47,000 ohms) 33.347339 51 Condenssr (.02 mfd., 400 Volts) 30-4516 Cord (Power) L-3199
Y Faaiiter (3500 ehod) 33.222339 52 Resistor (I megohm) 33.510339 Control Drums (Bass and Treble) S4-4149
1 esistor ohms - 53 Resistor (I megohm) 33.510339 Control Drum (Volume) 54-4150
12 Mica Condenser (500 mmfd.) 30-1138 Control Drum (Tuaing) 54-4119
13 Mica Condenser (280 mmfd.) 30-1213 54 Mlca Condenser (100 mmfd.) 60-110157 Shaft Bearing (Contrel Drums) -1836
14 S.W..l and S.W.-2 Oscillator Transformer 32-3827 35 Reslstor (68000 chms) 93.368339 2:2','.: Washer” (Bronze) i
i5 ¢ (W2, 31.6449 56 Condenser (.05 mfd., 400 Voits) 30-4518 Kayed Washer 56-1009F A3
(SA Cimpaciitor (EW. 2 ASialy (st ot 15 57 Condenser (.05 mfd., 200 Volts) 30-4519 Washer (Steel) 28-3976
16 Broadcast Oscillator Transformer 32.3809 58 Resistor (330 ohms) 331533 D'?’m n'.';m 375524
Mtg. Clip 28-5002 59  Fourth "I.F. Transformer 32-3822 56-1034FA3
: Clams W.2150FA3
17 Resistor (33 ohms) 33-033336  99A. Frimary: Compensator Pagtiel ® Jewel (Cabinet Pilat Lamp) 27-4777
18 Compensator (Brdest Oscillator) 31-6451 598 Primary Compensator :‘:“: :: Puzh-buttans siai
59C Second. Co tor art of pring .
18A Compensator (Brdest Oscillator 580 K.C.) Partof 13 b c“: n"’r (5';0“"“'“ Satelns Rubber Corner (Chassis) 54401
188 C (S.w. 1, ) Part of 18 °;"": Sﬁm mmid, W.1949FA3 :u::v grummc: (Junllnu Unit Mtg.) 391
18C Compensator (Brdest Aerlal) Partof 18 60 Resistor (330,000 ohms) 33.433339 Ruboer st (Tua _r;:hu'u:!}:l 9.) iy
18D Compensator (S.W. I, Aerlal) Part of I8 61 Resistor (330.000 ohms) 33-433339 geuw (Tuning Unit Mtg.) W-7S8F A
19 Mica Condenser (145 mmfd.) 20-014517 62 Mica Condenser (150 mmfd.) 60- 115137 Seree ‘(‘:T':,:’i'n': Miga) Mtg.) LGSl
20 Push-button Osclliator Yr;g!{ﬂ'{g;n RIGH 923778 63 Mica Condeaser (150 mmfd.) 60115137 %::i“l {Eu{:nl( and Rectifier) ;;2:;_
4 et (Lo 2
20A Push-button Oscillator Transformer 84 Reslstor' (220,000 .ohee) g3 ﬁ:ﬁ; Socket (LOKTAL) 27.6477
(850 to 1500 K.C.) 32.3779 65 Mica Condenser (100 mmfd.) 60- Mta, Rivets W-319FA
20B Push-button Osclilator Transformer 66 Condenser (.006 mfd., 400 Voits) 30-4591 Tab lfrlt (Snllnn Latters) 406673
(650 to 1300 K.C.) 32-3740 67  Volume Control 33-5286 i 53:-::'.';:‘:4"1) g.ss;
20C Push-button Oscillator Yransformer 68  Resistor (68.000 ohms) 33-368339 Tab (F.M.) 27-576
(600 to 1200 K.C.) 32-3782 0 aulia peVC 23,8472 Tab (S.W. 1) 27.576
200 Push-button Osclllator Teansformer 5. B S itai T (Sw. 2 27.576
(540 to 1000 K.C.) 32-3780 ndenser (.006 mitd.) 30-459 Tab (Off) 27378
Iron Core 6-6100 71  Resistor (10 megohms) 33-610339 Tib Covets 27-3562
Glia Errr 72 Condenser (.006 mfd., 400 Volts) 30-4591 Jerminal, Eanel 3 "::!:y’ 30
21 Push-button Compensator (900 to 1600 K.C.) 31-6s47 5 Audic Treple Control w2 i Fas Termiaal| Panel! (4. ) 38-911
21A Push-button Compensator (850 to 1500 KC) 74 Resistor (330,000 ohms) 33.433339
218 Push-button Compensator (650 to 1300 K.C.) 75, Condeper 1.005" mid;, 400 Volts) A=iml
‘Part of 21 76  Mica Condenser (250 mfd.) 60-125157 PEN©)
21C Push-button Compensator (600 to 1200 K.C.) 77 Condenser (.006 mfd., 400 Volts) 30-4581 W el
Part of 21 78 Resistor (I megohm) 33.510339 A DRivE CORD sromn
21D Push-button Compensator (540 to 1000 KeY 79 Resistor (4700 ohms) 33.247339 . onstactes 785
: Mol 83 Resistor (47.000 ohms) 33-347339
2 C :
a M‘:::‘z:‘"'d:':l":"‘('l"s's' :’:“"d")'"'-' ol Wicg ‘";’o‘a'l'“’” 81 Condenser (.006 mfd.. 400 Volts) 304591
56 S, Aeriaf TR W 82 Resistor (47,000 ohms) 33-347338
“Mig. Clip - o382 83 Condenser (.006 mid. 400 Voits) 304591
25 Brosdesst Astlil Triwslorer 2353 84  Resistor (470,000 ohms) 33.447339
Mtg. Clip 28-5002 85  Resistor (470,000 ohms) 33447339
26 Mica Condenser (250 mmfd.) 60-125157 85  Condenser (.003 mfd.. 1,000 Voits) 30-4469
27 Resistor (2.2 Megohms) 33-522339 87 Audio Output Transformer 32.8197
28 Resistor (4700 ohms) 33.247339 88 Speaker 361515
29 Condenser (.05 mfd., 400 Volts) 30-4518 Cone Assembly 36-4173
30 Condenser (.01 mfd., 400 Volts) 30.4572 Cabl 41-3430
31 First I.F. Transformer 32.3820 m;‘ Raes Masher WAiziFAS
31A Primary Compensator p )
B e 89 Condenser (.003 mfd.. 1.000 Volts) 304469 (PONTER AT Low ratsuEncy n0 OF DiAL)
31T Seto Companaser 9 Electrolylic Condenser (25 mid.. 250 Valts) 302531 O L Butm A
9. uf
310 Condaner (4000 mmdd.) 91 Speaker Flold Coil (Replace Speaker 36- ms) (ESTACCARIONIOF DRIVE GOBDS
32 Roslstor: (131000 div] W;;S;?:;;-’ 92 Bias Resistor (10-165 ohms) 333316
4 3 9 93 Electrolytic C 18 mfd., 400 Voits) 30-2525 s : 5
33 Electrolytic Condenser (8 mfd., 350 Volts) 30-2437 ::u. ys(f., ondanses (13 os‘s)‘niszns Fig. 3. Installation of Drive Cords
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Part Locations—Under Chassis Fig. 5. Critical Wiring Locations—F.M. Aligning



ALIGNING R. F. AND 1. F. COMPENSATORS
EQUIPMENT REQUIRED

I. SIGNAL GENERATOR: Covering the frequency of the receiver, such as the Philco Model 070.
2. ALIGNING INDICATOR: Audio Output Meter. Fhilco Models 027 and 028. Circuit testers contoin a sensitive output meter and are

recommended.

3. TOOLS: Philco Fibe: Screw Driver, Part No. 45-2610.

CONNECTING ALIGNING INSTRUMENTS

Audio Output Meter: Terminal No. I is provided on the loop aerial panel for
connecting one lead of the audio output meter to the voice coil of the speaker.
The other lead of the meter is connected to the chossis. When using these
connections, the lowest A. C. scale of the meter must be used. (0 to 10 volts.)
The audio output meter can also be connected between the plate of the output
tube and the chassis.

Signal Generator: When adjusting the "'I. F." padders, the high side of the
signal generator is connected through o .l mfd. condenser to the points indi-
cated in signal generator column "output connections' to receiver in the tabu-
lations below.

When aligning the R. F. padders o loop is made from a few turns of wire and
connected to the signal generator output terminals; the loop is then placed two
or three feet from the loop in the cabinet and dipole aerial lead. Do not
remove the receiving loops from the cabinet. It is necessary when adjusting the
padders, that the receiver be left in the cabinet,

After -:_onnec?ing the aligning instruments adjust the compensators in the order
shown in the tabulation below. Location of the compensators is shown, Figure 6.
If the output meter pointer, goes off scale when adjusting the compensators,
reduce the strength of the signal from the generator.

STANDARD AND S. W. BANDS ALIGNING PROCEDURE

Operations SIGNAL GENERATOR RECEIVER Special
in Order Output Connections Dial Setting Dial Setting Control Settings Adi“"‘f%":g:r'“"“" Instructions
| R e e e 455 KC 580 KC Vol. max, pusiebitton 598, 4C, 4IC, 318, 3IE
2 Use loop on generator 1500 KC 1500 KC & 18, 18C Note A
Roll Tuning
3 Use loop on generator 580 KC 580 KC xe 18A Condensers
Note B
4 Use loop on generator Readjust os given in Operation 2
Use loop on generator 12 MC 12 MC Push-button S. W, |. 188, 18D Note C
s Use loop on generator 18 MC 18 MC Push-button S. W. 2. 15, 15A Roll Sond.

FREQUENCY MODULATION ALIGNING PROCEDURE

Note: The Frequency Modulation Circuits Must Be Adjusted With the Dipole
Aerial Connected.

CRITICAL WIRING LOCATIONS
STANDARD SHORTWAVE AND F. M. ALIGNING

NOTE

I—F. M. Aerial wires from F. M. cerial socket 2A to F. M. ocerial transformer
(3) must be twisted (for shielding). The twisted wires should olso be dressed
away from the switch and other wiring.

2—All_wires from F. M. Oscillotor transformer (3A) (3A is o port of (3) F. M.
oerial transformer) must be dressed away from the F. M. ceriol transformer
section,

3—Dress yellow wire from 4th I. F. tronsformer (59) to the diode connection §
of the XXFM socket down against chassis base. The green lead from the same
tronsformer to connection & of the XXFM socket must be pulled away lrpm
the chassis bose. (These lead dresses are necessary for proper peak seporation
when aligning F. M. circuits.)

4—Dress wire from F. M. push-button contact (I2) to terminal ponel lug |

around end of P. B. switch next to the underside of the chassis (this dress
prevents frequency shift when chassis is mounted in the cabinet).

5—Dress close to the push button switch the wire which connects from contact 12
of the lower switch wafer 97 to contact 44 of he upper switch wafer 97A.
6—Wire from SW2 push-button contact No. 22 to padder IS must be dressed

close to the switch,
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F. M. BAND ALIGNING PROCEDURE

Operations SIGNAL GENERATOR RECEIVER Spacial
in Order Ovutput Connections Dial Setting Dial Setting Control Seftings Adw”i:o,du | i
3rd 1. F., F. M. input Yol. mox. F. M. push- 59C (Note D)
! connection 3 Me 1400 ke button "IN 59A iNoie E)
-2 2nd o FRE N oput 43 MC 1400 KC F. M. push-button “IN" 44A, 44B. (Note F)
6 1830 £ FoMainput 43 MC 1400 KC F. M. push-button “IN"' 41A, 41B (Note F)
Ant. Section of F. M. Nt
3 Tuning Cond, and Grd. 43 MC 1400 KC F. M. push-button "IN 31A, 3IC (Note F)
Roll tuning condenser
Use test loop on generator; 85 SN S5A (Note G) 3
4 place near dipogle aerial 8.5 MC (Note G) E-:M. push:bytton #IN 5 (Note H) w"'ggfd&m"ﬁ 8.
5 g 48.5 MC 85 F. M. push-button "“IN" SA oscillator

NOTE A.—DJAL CALIBRATION: In order to adjust capacity). The aerial compensators (15A and 18D) must (59C) until zero reading ix obtained on the meter. After
a

the recelver correctly, the dial pointer must be allgned

150 bLe adjusted to maximum on the first signal pesk by this adjustment 1 made padder No. 59A should be reset

&u:l‘l:}l Dr:perlyd with ’lhlel mnlnewclonden»er. To arljuxt rolling the tuning condenser. (See Note B.) for equul peaks ax glven ahove.

, proceed ay follows: th the tuning con- NOTE D.—With the signal generato et to 4.3 MC, 3

denser closed (maximum c R o IR generator. act. to. o » NOTE F.—Adjust padders 1A, 4413, 41A, 418, 31A,
et ndex aacity); set the dial pointer  padder (59C) s adjusted to the point where minlmuni  giC for wqual signal pesks and equal frequéney spacing

ast scale.

a
NOTE B.—When adjusting the low frequency com- mug§ 125 KC below 4.3 MC (4

(
o ghe extremo left index line at the low frequency end  yigmal indication Is observed on the output meter.
E E.—Tumn the slgnal generator first to approxi-

vach slde of 4.3 MC.
NOTE G.—The diul scale numbers aro listed In tenths
git: 1oe., 49 MC

pensator of the broadcast or the serlal padders ‘of the  abo > : AT M) and dhen 125 KC of meuncycles less the first diul s 0,

mm r"’:l“":"“” ‘“"lltlmn Jenae; l‘lhefl )mcelve; lmnlnu con- o f.';.,‘fmﬂ'ﬁ L‘ndezrh::' )-'u:ro?g:::zl’; .el:gllnmggdll'::uzbspeorl;fl‘: ;,f’-"’ M’" “5<l s"-A d""“l l““‘lj"l" '"(l'],\ P"l"“‘{l to 9l“m 0’:"."3‘::
rol &3 follows: Finst, " K . seale. ust padder (5A) to the pol v

(447 wnd 4.42). The two peak slgmal, xliould be of edusl 1y yignal Indicution Iv observed on the output

tune the compensator for maximum output, then va: 2 the
- ry reading on the output meter and equally spaced in fre-
t denser of the recelver for maximum out-  yuency each slde of 4.3 MC. If the peaks are unequal jn  "eter-

con:
m. .}:c:’v .tm ‘?-'uc"{?.?"’“"{u?"‘{'ﬁ.' n‘toﬂ:lllnﬁ”;u?l lgr amplitude, pld(lw; (bg:g mu-uk,‘bc ndjl;»lul lln the directlon
axim / ooe ) r Decessary 1o make both peaks equal. This 1y, done by enerator should be set to cither the signal peak approa

um output. Tuis proceduro of first setting the com- slightly turning padder and then tumning slgnul generator nl::-u:ly 125 KC below 48.5 MC (48.375 MC), or 125 K
e below 4.3 to observe peaks. After equal peaky sbove 48.5 MC (4K.025 MC). Adjust padder (5) to maxi-
t the slgnal generutor to 4.3 mum output reading on efther of these pesk shmali. Ax
ld  show zero reading at padder 5 1s being adjusted roll the tuning condenser ax

r and then varylng the ¢t c
tinued until mﬁ’" num output :tldul:‘:‘l sodenver s coni-

sy s . are sl
NOTE C.—Adjust compensators (15 and 18B) to the MC. ‘I'he output meter shoul

NOTE H.—In order to adjust padder (5) tho signal

slgnal peak from the closed position (maximum 4.3 MC. If a signal indication is ehxeved readjust padder glven in Note I,
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