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Improved ''Stock Boy''-Now 

Five Shelves for Storage 

of More Than 500 Tubes 

The floor model "Stock Boy", 
always a popular item with service­
men, has been remodeled to keep 
it in line with present day stock 
requirements. Five shelves for stor­
age of tu bes and parts are now pro­
vided, with itwo drawers located in 
the base section of the cabinet. 
The shelves will accommodate 500 
to 600 tubes. One drawer has 
twenty-one compartments for stor­
ing small parts, and the other 
drawer has four roomy compart­
ments for bulky parts. 

The overall dimensions are: height, 
59%"; width, 22", depth, 12". The 
shelves are 2134" wide and 11%" 
deep, with 814" of space . between 
shelves. 

One compartment of the large 
drawer can be supplied as pictured 
below with a strong built-in cash 
box at a slight additional cost. 
Steel book-ends for the top of the 
cabinet may also be ordered at a 
small cost. 

Your Sylvania Jobber 

will be glad to give you the 

"PROFIT PLAN" 
on this today. 

Vol. 8, No. 7 

DEGENERATION IN 
AUDIO AMPLIFIERS 

BY WALTER R. )ONES 

A great deal of interest has been shown lately 
in the use of degeneration in audio amplifiers. 
As a result of this, an article covering some of the 
simple forms of this system follows. 

In a degenerative or feed-back amplifier the 
amplifier is designed to have more voltage gain 
than is finally required, and a portion of the 
output voltage is then fed back to the input 
through a suitable feed-back circuit so that the 
phase and magnitude reduces the excess gain to 
the required value. The amplifier so treated 
acquires many improved operating characteris­
tics. Some of these characteristics are: 

I. Improved uniform gain independent of 
supply voltage variations. 

2. Gain less dependent on tube variations. 
3. Gain vs. frequency more constant or can 

be adjusted to desired characteristic by varying 
type and magnitude of feed-back. 

4. Reduced distortion. 
5. Reduced hum and noise. 
It is the purpose of this article to show only 

the simplest form of degeneration for a single 
stage amplifier. Excellent results are obtained 
by applying feed-back over more than one stage. 

B· FIG. I 

OUTPUT 
CKT. LOA 
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Fig. 1 shows a typical single stage output tube 
with cathode bias. The input circuit consists 
of the end of the tube, the transformer seconclan-, 
and the cathode resistor R shunted with co;1. 
denser C. The total signal voltage is applied 
between cathode and grid. 

The output circuit consists of the cathode, 
cathode resistor, load and plate. Here again, if 
C is large, the voltage in the output cirrnit is 
divided between the tuhe and the load. 

If we remove the condenser C from across the 
resistor R , then conditions in the output circuit 
are changed as follows: An audio voltage will 
appear across this resistance. Since the plate 
voltage at the instant the grit! receives a positive 
signal is at its most negari,·e point, the voltage 
drop across R is such that I he cathode is plus. 
On the grid side the cathode "·ill be minus so 
that actually the signal applied bet ween grid and 
cathode will he the signal less the audio drop 

across R. Thus, a smaller signal will actually 
be applied between grid and cathode. This 
voltage drop across R is known as a degenerative 
drop since it is subtracting from the ori1:inal 
applied voltage. This represents degeneration in 
its simplest form. 

(Continued on par,e f) 



DEGENERATION IN 
AUDIO AMPLIFIERS 

(Continued from page)) 

Fig. 2 sho\\'s the form in which "feed-hack" or 
degeneration is commonlv applied to a single 
stage. Fig. 3 sho\\'s the same system applied to 
a push-pull stage. 

FIG, 3 
B+ 

"GT" CHARACTERISTICS 
Given below are data for Sylvania "GT" 

tubes. In many of the Sylvania "GT" types 
the characteristics are the same, or practically 
the same, as their "G" or metal counter-parts. 
and of course circuit applications are id entical. 
\\'herever there exists a direct similar it\' with 
Sylvania "G" or metal types a cross reference 
is shown. The reference data ma y he obtained 
from the Syh·;rnia Technical :\l an ual or Charac­
teristic Sheet. Rase vie\\'s, except the ones 
sh0\\'11 below , ma)· he obtained by referring to 
the late Syl\'ania Characteristic Sheet. 

Fila11H"11t 
Hase Rating 

Typf' ("\ass \'if'\\' -- - - - (Tsp 
SC'P 

Type Volts Amps. 
----- ------ ----- - -- ------
IASGT Pt.•1Jto<le IA5(; 4 O.OS Powt>r i\mp. 
IA7(;'(' lf ('ptode L\7{; 4 O.OS Con\'('Tter 
ICSGT l't'nto<le ICSC~ .4 0. 10 Power :\mf1. 
108GT Diod<· 8-AJ . 4 0 . 10 Ut>tC'ctor 

Triode Triode :\mp. 
Pentode Pm\'f'r Amp. 

1115GT l)io<le-Tritult• IHS<; . 4 O.OS Uet .. A mp. 
IN5<;T Pe nt ode 1 :\'SC . 4 0 . 05 R-F .\mp . 
IC)5GT T c trodf' IQS<~ 4 0 . 10 Power Amp. 
ITS(;T T<•trode 105c; . 4 0.05 Power .-\mp . 
&A8(;T Heptode 61\BG r. .. l 0. 30 Converter 
&F,";T Triode 6FSG 6.3 () 30 Amplifier 
&llbGT DL10diode 6H6G 6 3 0 .lO Duoriiode 
&JSGT Triode 6JSC 6 . .l O .. lO Amplifier 
bJ7GT l'entocle <>J7G 6. 3 O .. lO Det .. Amp. 
1,Ks<;T Triode 6KS<; 6. 3 O .. lO Amplifier 
&K&GT Pentor!P 6K6C,. (> 3 tl . 40 Power .\mp. 
&K7GT l'l: ntode ()1(7(; 6 .l O .. lO Amplifier 
&K8GT Tri -Hexodf' 6KX<; 6 .l 0 .. lO ~1 ix .. Osc. 
o()7<;T D11odi1H!i> Tr!. r1U7(; 6. J O . .lO DNector 
C.SA7<;T Hc>utiid(' . r. J O. JO ('on,·ertf'r 
&SF SGT Tri oc"!f' 6SF5 f> J 0.30 :\rnplili<'r 
t,SK7CT l\·nt()(\(> (>Sl...::7 6 3 0 .l O .\mplitier 
t•SQ7<;'1' IJ1111di<>c.l1~-Tri. 6SQ7 6. ,l 0 .. 10 DC't<'ctnr 
oVbGT T1·1rod p (1\'(1~ 6 .l 0 45 1 •~>wt·r A 1np. 
<.XS<;T Duodiodc..· 6X51; (• J 0 60 Renilicr 
!Hl!CT Jl eptod e 6,\g(; 12 6 0 ts Conn·rtt•r 
12118CT P1 •nto<ll' Tri. R·T 12 () 0 .. !0 Pe nt. .\mp. 

Tri. Amp. 
llFo<;T Triode 6F5l; 12 (> 0. 1.5 :\111plili(•r 
12.!5(;']' Triod<· (>)5\; 12 (> tl. IS :\mt>lifier 
12.T7<;T l 1e~1tudt· <>J7C; 12 6 0 . 15 Dl'l.: .\mp. 
12K7<;T Pentod<' l>K7r; 12 (> 0 15 :\mplifiC'r 
12<)7CT l>uo.1iode-Tri. 6()7(; 12 <> 0 . 15 DrtPctor 
llSA7(;'1 ' HeptodP 12 r. 0 . I.I ( '011\'t'rt('r 
12SF5(;T Trio!(' 6Sl'.1 12 r. (I, 15 _.\mp!ifi.er 
llS.17(;'(' l'Pntocle 12,;.17 12 6 0 . 1.5 .\mplifiC'r 
12SK7GT P<'ntode 12S !(7 12 (> 0. 15 :\m1ilifit·r 
12S<)7<;T Dt!O(Ji.idt·-Tri. 12S(J7 t 2 <> 0 . 15 Detector 
25A7GT Diode Pt'nt. 2S..\7C 2S 0 0.30 R<'Ctifin 

l5118<;T Pento,k Tri. 8-T 2S 
i'ClWl'r ;\mp. 

() 0. IS Pent. :\mp. 
Tri. :\mp. 

251.6CT TetrodP 25L<1C 25 0 O .. lCI l1o\\'l'r .-\mp. 
l5Z6CT DuotliodP 2.IZuC 25 0 0 .. 10 DoublC'r 
.llL7GT Diorle, Tetrod~ 8-Z 32 s O . .lO R ect:ficr 

t•ower :\mp. 
,151,1,c;'(' Tetro<l(' 35L6G JS 0 0 . I 5 Powpr .-\mp. 
35Z4GT Diode 5-.-\.\ 3S 0 0. IS JI.\V Rcct. 
.1525(;'1' Diode ,lS ZS(; .!S.0 0 . IS Rectifier 
SOL&CT Tetrode 2SL6C SO . O 0. !S Power .\mp. 

7111.7(;')' Diode-Tetruc.lC' 8-AA 70. 0 0 . IS Rectifier 
Amplifi.C'r 

A CHAT WITH ROGER WISE 
At this time considerable publicity is being given, 

in the radio industry, to a list Gf "Preferred Tubes" 
purported to cure all of the industry's ills. At first 
glance such a program might appear to be a wise move, 
liut a thorough study of the tubes indudPd in the 
preferred list indicates that this is far from the case. 
In the renewal tube business, in which jobbers, dealers, 
and servicemen are most interested, the two problems 
of vital importance-increased business and reduction 
of types to be carried in stock-would reflect little 
improvement from this "preferred list" set-up. Re­
newal tube sales, type for type, are not affected by any 
changes in receiver tube complements for some time. 
This is borne out by the fact that 513 of all renewal 
tube sales are from 17 types which were initially used 
prior to 1936. Obviously, the bulk of the renewal tube 
business comes from receivers which are still in use 
several years after they were purchased. 

Chief Tube En)\lnccr The publicized "preferred tube" selections have not 
llyl\ra<le Sylvania Corporation been made in accordance with the requirements of the 

radio industry as a whole, and therefore do not represent the preferences of the 
industry. A move to reduce the number of types should be welcomed by the entire 
industry, but such a campaign can be made successful only by setting up a long-pull 
program through tlw cooperation of all manufacturers,. and after careful study of all 
the factors involved. It is obvious that these include the manufacturers' problems of 
"tooling-up", inventories of stock, materials, etc., as well as the more difficult task 
of setting up such a program to the best advantage of jobbers, dealers and servicemen. 
It is not a task which can be done arbitrarily by one manufacturer, or over the period 
of a few weeks or months. 

In the main section of Sylvania NPws you will find a statement by :'11. F . Balcom, 
Vice-President of Hygrade Sylvania Corporation, covering the preferred types 
prohlPm. A thorough study of this statement is suggested so that you may he com­
pletely informed on the subject. 

Ohms Undis-
Load tart ed 

XegativC' Plate ScrP-P-n Plat" i'vl ic romhos .-\mpli- for Power 
Plate Cricl Scrvl'll Current Current Resista11 ce Trans- fication Stated Output 
Volts Volts \'olts :Ila. Ma. Ohms. Conduct- Factor PowC'r Milli-

a nee Output wat ts 
-- --- ---- - -- - ----- - --- ----- ---- - - -
('liara c teristi cs Same as T ype L\S G 
Chara cteristics Same as T ype I A 7 (; 
Chara ~tC'ristics Same as T y pe !CS G 
Diode Located at Negativ e End of Filament, Pi;1 ·7. 

90 0.0 1. 1 HSOO S7S 25 5-AA 
<JO 9.0 <JO s 0 1. 0 .2 !\leg. 925 12000 200 

Chara cteristics Sam(' as T y pe IHS G 
l "hara cteristics Sanw as T y p e I N S G 
l'!iara cteristics Same as Type tQS G 

<)Q 6.0 90 6 5 1.4 1 !SO 14,000 170 
Chara cteristics ~ame as T ype 6 . .\ 8G Excepl Capacitanc es . 
Chara cteristics Same as T ype 6F5 G Except(' apacitanccs 
Chara cteristics ~amt as T ype <>H6 (; 
Chara cteristics ~ame as T ype 6 JS G Except C apacitances 
Chara cteristics Saml' as T ype 6 J 7 C Except C apacitan ccs 
Chara cteristics Sa111p as T ype 6K5 r; 
Chara cteristics Same as T ype 6K6 C 
lhara cteristi cs ~allll' as T YPl' () 1(7 G Except(' ap;~{ta~~es 8-AA 
Chara cteristic~ Same as T ype 6K8 G Except C apacitances 
('hara cteristics Same as T ype 6Q7 G Except(' apacitan ces 
Chara cteristics ~ame as T rpc..· 6S.\ 7 
("!Jara ctc..•rist:· ~s Samt> as T ype 6SF S 
<'ham. ctf'risti ..:s ~amc as T YJW <>SK 7 
Chara clC'ristiL"~ Sam<.' as T ype <>S<J 7 
Chara l'lt'ristics Samt• as T ype 6\'6 c; 
Chara cteristics Sa1111· as T ype 6X.I c; 
('Jiara cteristics !'anw as T )'J)C 6.\8 G Except(' apacitances 

100 J.O 100 8 0 2.0 . 17 !\leg. 2100 .H>O l'C'nlrnh' .::iect ion 
100 1. 0 () ,, 7.lOOO 110 Triode' ;.;;ertion 

Chara ct('ristics Same as T ~·pe 6FS (; Except Capacitan Ct'S 
Chara cteristics Sam~ as T ype 6,15 c Except ('apacitan C<'S 
("hara ct l'risl ics '--iamc as T YPt' <'17 G Except Caµacitan cos B·Z 
("hara cterist ics Sam e as T ype 6K7 G Exct'nt Capacitan CC'S 
('hara ctensti cs Sanh• as T rrw <>()7 c Exn·pt l'apaeit an ct•s 
Chara cteristiec: Sa 111 t• as T rpe !2S ,\7 
('hara cteristics Samr as T ype 6SF 5 
Chara ctC'ristics Same• as T YPl' t2S,I 7 
('liara cteristics Same as T ype 12S K7 
('hara ct eris tics Same as T YPt' 12S Q7 
\hara ctl'ristics Same..· as T Yt>e 2SA 7C 

100 3 0 100 7 (, 2.0 185000 2000 370 Pentode Sectio n 
100 1 . 0 O. <> 7SOOO tSOO 1t2. 5 Triode Section 

l'ltara ctcristics Same as T ype 251. 6C 
8-T Chara cteristit:s Same as T YllC 25l 6G 

12S RMS 60 . -~ ii i 110 7. 5 110 40# 15000 r.ooo 81 2600 1000 
(·ltara cteristics Sam« as T yµe .lSI. 6C 

125 RMS 100 
Chara cteristics Same as T ype 3SZ 5G 

110 7 s 110 491 4.01 10,000t 8200 1500 2 100 
110 7 5 110 491 4. Oj 10,000t 8200 2000 2200 
12S R:\IS 70 
110 7 5 110 40# 3 0# ISOOO 7500 2000 1800 

*l:la•e view 8-AD for 6SA7GT and 12SA7CT same as for 6SA7 and 12SA7, No. 8-R, <·xcept that grid number S is connected internally to the cathode 
in i::tead of to the metal shPll. IZero signnl. +Approximate. 



THE SERVICE EXCHANGE 

T HE information presented in the Sylvania Service Exchange is contributed by 
servicemen as the result of practical experience. It is very carefully considered 
before being accepted, and we believe it to be correct and authentic. However, we 

assume no responsibility with respect to results. Each hint accepted entitles the writer 
to his choice of one Sylvania receivin~ tube. Please indicate preference when submitting 
hints. Don't send routine or generally known information. Please specify tube choice. 

Battery Connections. l have installed a 
row of special batterv sockets in mv test bench 
which I find are very.helpful in obtaining battery 
voltages. I have taken the sockets from dead 
batteries such as the Philco P9068, P968, etc., 
and other various special sockets which are used 
by battery suppliers. These are all connected 
to a power suppl·,- taken from an old receiver 
which had been junked, and the correct voltages 
wired to the proper socket terminals through the 
use of bleeder resistors. A pilot light has been 
installed behind a red jewel to tell me when the 
rig is turned on , and 2.S volts a-c is brought out 
to binding posts which serve as a voice coil check 
which is very handv for aligning P-'.\1 speakers. 
l have an old filament rheostat in the circuit so 
that I can control the volume of the buzz. 

I realize that there is nothing verv original in 
this arrangement, but I have had it about three 
,·ears and it has been worth the time it took to 
rnake it. It can he built at a cost of almost 
nothing.-Jack l )arr. :\1ena, Arkansas. 

38 Buick Centerline Radio (Delco Model 
1304873). :\1uch of the wheel static and motor 
noise so common C•n this model can be eliminated 
by the use of a side cowl type antenna. This set 
is built to use the running hoards for the antenna, 
hut one simple change will match it to a 66 inch 
whip. 

Connect a .0001 mica condenser direct from 
antenna socket to ground, inside the set, without 
changing any other connections.-Fred \\licker­
oham, Yakima, V»ashington. 

Crosley Model 148. When this set cracks 
and sputters, place the antenna to ground to 
ascertain if the noise is coming through the 
aerial. Usuallv the noise is in the set. Remove 
the tuning condenser from its base, resolder 
connections and place insulating paper between 
condenser and its base, which is connected to 
chassis. This eli ·ninates the sparking-.-\V. F. 
Onder, Kimmswick, :\lo. 

Fada Model F-55AT (1940). A high pitched 
whistle at mid-point volume setting, can be 
eliminated by winding approximately 2S turns of 
bare or insulated wire around the 12QiGT grid 
lead and groundi·1g this shielding to chassis.­
J. S. Napora, Uniontown, Penna. 

Midwest '1odel 11-36. Intermittent recep­
tion is often encountered in this receiver. It 
is usualh· due to the shields on the volume 
control \1·ires touching the control terminals. 
This is not difficult to correct , but is usuallv 
overlooked when checking for this type of 
lrouble.-Jesse J. Beczak. Pittshurg-h, Penna. 

'1 id west Pentode Model 11. This set should 
have plenty of vc.lume, however, it often times 
gives weak and poor reception. The diode 
resistor is bypassed with a .006 mfd. condenser. 
This should be changed to one not larger than an 
.OOOS mfd. After changing this condenser, the 
set has all the volume that can be expected. I 
have found sever,d other sets with this trouble 
and have made this change in all of them.­
llerman L. Hepp. Columbus, Ohio. 

* 
Musicaire \lodel 421 (Sentinel). For 

hum when stations are tuned to resonance, 
check the ground. Hum , which is not noticeable 
when speaker is out of cabinet and additional 
filter condensers do not help, may be cured by 
moving the speaker back 1 or 2 inches from 
baffle. Same chassis (except speaker) used in 
table model is not bothered with this trouble. 
Clifton S. Krum ling, Blue Earth, :\I inn. 

Parabolic Baffles. On cheaper grades of 
P. A. parabolic speaker baffles, it will be found 
that when working in rain, water will seep in at 
the joint where the speaker housing connects to 
the bell. This can be remedied hv stretching a 
piece of tire inner tube over this joint. A fi,·e 
inch piece cut from a 6.00 x 20 inner tube is 
ideal. This makes a neat joh and does the trick 
nicely.-\Vm. Lofstrnn1, Valdosta, Georgia. 

Philco Models 14X, t9X, 7tX, 89, 91X. One 
of the most common and frequent complaints on 
these receivers is an inoperative condition at 
either the low or hi\;h frequency end of the dial. 
l n some cases reception is obtained when the dial 
is rotated one 11·a\' and none when the dial is 
turned back. In ·other instances we mav find 
dead spots in the middle of the band, where the 
receiver will be inoperative from 800 Kc to 
1300 Kc, or 6SO Kc to 900 Kc. This trouble is 
caused by the 36 tube, employed as a combination 
first detector and oscillator going "flat" (not 
oscillating) at certain frequencies or over the 
entire band. Ordinarily, the only solution is re­
placement. Where this does not help. it may he 
necessary to change the value of the oscillator 
cathode bias resistor from lS,000 ohms to 
10,000 ohms. The Model 14X and 91X alreadv 
have the later value so the change in thes·e 
receivers should he 7 ,500 oh ms. 

l n all the above-tnoclels with the except ion of 
the 89, a shadowgraph is utilized for the visual 
indication of signal resonance. This component 
is in the "B" plus circuit of the r-f and i-f tubes. 
A common trouble is a failure or an open 
circuit in the shadowgraph which will result in 
an inoperative receiver.-George Baer, Hoslin­
dale, :\1ass. 

Philco Model 38, Code 123. Here is a 
remedy for noisy and sharp cut-off of the volume 
control on this battery receiver . \Ve, in this 
territorv, have had considerable trouble with this 
complaint. v.·e remove the old control from the 
circuit and replace with a 20,000 ohm fixed 
resistor, connecting the coil lead that formerly 

. went to the center tap of the control to the high 
side of the fixed resistor. Then the Y2 megohm 
grid resist or of the type 30 a-f tu he is removed 
and replaced hy a \/2 megohm audio control. 
This change does not alter the original circuit 
and gives smooth and silent operation of the 
volume.-]. P. Coles, Jr., Clayton, Alabama. 

Pilot Dragon. \.\."hen the short wave band 
becomes inoperative it may be due to slight 
changes in resistors or condensers or to the 
change of coil insulation through the action of 
the high frequency generated. To remed~' . 111-

crease oscillator tickler winding. - James H. 
Johnston, Lakewood, N. ]. 

RCA Model M34 Auto Radio. \\'hen the 
volume control does not function, check for a 
defective 6Bi (short or leaky). This tube being 
bad may indicate a defective volume control. 

To pep up this set, replace 400,000 ohm 7.1'. 
watt resistor on the resistor board with a 100,000 
ohm resistor. - Kenneth A. Trites, l\lelrose, 
:\! assach uset ts. 

Slip On Knobs With Springs Missing. The 
end of an ordinary pen point that fits into the pen 
holder can be cut off at the desired length and 
inserted in the knob, making as good a spring as 
the original.- F. J. Kmetz, Allentown, Penna. 

Silvertone Model 1986. If the rectifier tube 
in this particular model shorts. the power trans­
former usualh· burns out too. To make the 
repair, purch;ise a power transformer for a 6.3 
,·alt set with a 5 \'Olt filament 11·inding for the 
rectifier. The heaters of the other tubes, of 
course, must be supplied with 6.3 and so the 
other winding will take care of them. An exact 
replacement transformer for this set is difficult 
to obtain and since the standard t'"lle works so 
well I ha\•e been using them with good results. 
A .OS mfcl. 600 ,·alt condenser should he con­
nected from each side of the line to pre\·ent hum 
modulation. F. J. Kmetz. Allentown. Penna. 

Simplex Model "K" Under •116001. This 
set uses a 24A tube as first detector and oscillator 
and when it stops operating is usuallv discarded 
as be\·ond repair. The oscillator coil is in series 
with the plate i-f circuit and has no other wind­
ings for feed-back. IJse an old i-f 11·ooclen core 
of 72" diameter and \\'ind 30 turns of ~32 enamel 
\1·ire in the same direction as a coil \\'inding. This 
new coil is suspended at the lop end of the 
oscillator coil by drilling a small hole through 
the core and two holes in the ed(!e oft he coil and 
using a straight piece of bus-har as small coil 
holder. Small hus-har pins driven into holes in 
the core ma\· he used as terminals. 

Disconnect e\·er~·thing on the cathode terminal 
of the 24A autoch·ne detector. Bring a wire from 
this terminal through the opening- in front of the 
chassis to oscillator coil; connect to one side of 
the coupling coil and bring the other side of this 
cathode coil to ground through a 6000 ohm Y2 
watt resistor shunted b,· a .001 mfd. condenser. 
All this is mounted inside the oscillator coil shield. 
If this connection does not \1·ork, revers~ cathode 
coil connections. A roar or howl indicates too 
man,· turns. A failure to CO\'er the \\'hole band 
indicates too few t urns. - S. Schiffman, Rrooklvn, 
'.'\ew York. · 

* 
Stromberg Carlson i\lodels 82 & 84, After 

pla~·ing normally for five to thirty minutes, a 
slight distort ion of eit he,- a permanent or inter­
mittent nature shows up. This is generalh· clue 
to a slight leak in the electrolvtic audio bypass 
connected between ground and the junction of the 
6D6 or 6Ki first audio amplifier screen and the 
dropping resistor leading from the high ,-oltage 
s\·stem. Remove the electroh·tic and install a 
g~)Qd qualit\· 600 volt to 1000 ~-alt .S mfd. papN 
condenser. - lladger & Caske,·, Indianapolis, Incl. 

Zenith :\lode! 118474. In this receiver there 
is often distortion when the \·olume control is 
turned lo\\'. At first one woul.J suspect the 
volume control of being defective, but that is not 
the trouble. 

From the grid oft he 6F5C first a uclio t uhe, there 
is a one megohm resistor connected to B minus 
through a SO ohm resistor. Leave this as it is 
and connect another one megohm resistor from 
the same grid (6F.'iG) lo ground and the trouble is 
permanenth· cured.-Frank Photiades, Highland 
Park, :\lichigan. 

Zenith Model 52. There seem to be quite 
a few of these sets in use , ,·et, so maybe a hint 
on these would not be amiss. If there is a per­
sistent hum after all the usual remedies have 
been tried, such as replacing filter condensers, 
etc., try replacing the S00,000 ohm resistor 
across the secondary of the push-pull input 
transformer. You may have to use a value 
smaller than this, However, I ha\·e found that 
S00,000 ohms usually works. - -Herman L. llepp, 
Columbus, Ohio, 
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PUSH-PULL DIRECT -COUPLED AMPLIFIER 
.Jn the lust issue of the /\'ews ww; shown the first 

part of this direct-coupled amplifier article. The 
fin;t JJ<lTt and the parts that follow art printed 
through. the Courte:;y of Radio Craft, original 
7iul1lislwr of Mr. 8hnney's article. 

PART II 
Basic All-Push-Pull Direct-Coupled Circuit 

The extreme simplicity of making an amplifier 
push-pull throughout, suggests itself as an 
ideal and simple manner to attain push-pull 
direct-coupled amplification without the use oi 
any additional expensive components. In fact, 
only two additional resistors are required, 
as illustrated in Fig. 3, which is composed 
essentially of the basic direct-coupled circuit of 
Fig. 2A drawn with its "stereoisomer" (or mir­
ror image) of the single-ended circuit . 

GSJl '6L6 

The remarkable simplicity and symmetry of 
this circuit can best be observed by redrawing 
Fig. 3 as it appears in Fig. 4A. Here we see the 
essential components of a high-fidelity amplifier 
which is composed of 9 resistors (less the output 
transformer). This basic circuit is capable of 
developing 15 watts with less than 5%, and 10 
watts with less than 2% of total harmonics. 
\\'hile the circuit looks extremely simple from 
a construction and wiring standpoint, and it 
really is. there are a number of complex hum, 
signal, and voltage-balancing bridge circuits 
contained therein, which become apparent, only 
when the circuit is redrawn as shown in Fig . .J.B. 

Here vou will find we have a complex diagram 
composed of 4 interlinked bridge circuits. These 
circuits all contribute to circuit stability indepen­
dent of tube variations, and elimination of hum 
without the necessity of using critical hum-balan­
cing- adjustments. If a large filter hum is intro­
duced at the apex of the circuit (marked "Filter 
I lum"), it will be noted that all hum potentials 
will be evenlv distributed between each half of 
the bridge circuit, so that for any hum potential 
introduced in one-half of the circuit, there will 
lie an identical potential (equal in phase and 
amplitude) in l he other half oi l he circuit. As 
long as this condition exists, cancellation will 
take place in the output transformer. This is 
further clarified in Fig. 4D: 

If a hum potential is applied at the junction 
of the resistors E-D and passed through resistor 
t; to the respective grids of the output 
tubes. both output plate circuits will behave 
identically. If an instantaneous positive value 
is assured during the hum voltage cycle, both 
grids go positi\·e at l he same time. More plate 
current flows in each oi the tubes, so that a 
voltage drop takes place at each plate terminal. 
Inasmuch as l he primar;- \1·inding of the output 
l ransformer is in opposite direction (which is a 
standard procedure for all push-pull output 
transformers), this hum voltage cancels itself in 
the primary, anrl no voltage appears in the 
secondary. This phenomenon, however, does 
not take place when a signal voltage is applied, 
for under this latter co11dition, one grid goes 
positive. while the other goes negative. 

BY A. C. SHANEY-Reprint Courtesy-Radio Craft 

If you will refer back to Fig. 413 and select 
any resistor in the "B+" or filter hum voltage 
network which may induce undesired hum into 
any grid circuit of the amplifier, it will be found 
that the same hum voltage is applied to its 
push-pull mate, and ultimately cancels in the 
output transformer. 

It is for this reason, that the hum level of the 
amplifier can be brought jlown to -70 db. 
below maximum output, without the use of 
hum-balancing adjustments.' 
Automatic Compensation for Variations in 

Tubes 1 

A large number (of the same type) of tubes 
were interchanged in the amplifier without not­
ing any appreciable difference in performance. 
The apparent reason for this is evident by the 
additional study of Fig. 4B. Reasonable varia-

, 
tions in plate or screen currents of the 6L6 out­
put tube cancel at their cathode. Variations in 
the input 6SJ 7 tube are likewise cancelled at 
the junction of their cathodes. It is obvious, of 
course, that any tube which will not operate 
satisfactorily in a standard amplifier should not 
be used in this unit. 

Another existing hum-cancellation bridge is 
noted in Fig . .J.C which is the output stage and 
its associated filter condensers redrawn in a 
bridge circuit form. Here, it will be noted that 
the capacitative reactance of the 20 mf. con ­
denser (which is approximately 96 ohms) and 
the 30 mf. condenser (approx. 64 ohms) is 
approximately proportionah to the hum dis­
tribution in this portion of, the filter network. 
The hum distribution may •be considered pro­
portional to the d-c voltage distribution. This 
type of an arrangement insu~es against excessive 
hum at points X and Y, regardless of the vari ­
able effects of the mu of the 6L6 screen-grids. 

Calculation of Resistor Values 
The design procedure nec:essary lo calculate 

the values of the important 6 resistors required , 
makes use of an elementary application of Ohm's 
Law. There are only two design precautions 
which must be kept in mind, and these are: 

(1) The voltage drop in ti1e plate resistors G, 
should he made equal to the voltage drop in 
the plate circuit of the input tubes, i.e., 150 
volts: which means that the voltage applied 
to the high-potential side oi the G resistor 
should be 2 x 150=300 volts. This voltage 
should appear at the junttion of resistors E 
and F. 
(2) The bleeder current through resistor F 
should be exactly equal to the plate and 
screen-grid currents required by both input 
tubes, i.e., (1.5-0.5) x 2 =4 Ma. 
With these points in mind, it is extremely 

simple to calculate the values of all the resistors 
based on a voltage drop across, and current 
through, each one. The following tabulation 
indicates the formulas used:+ 
Resistor , 

3 ' 
(B) O.U04 = 750 Ohms 

125 125 
(F) 2[2(1.5-.5)Jl\1a. =o.008=15 ,600 Ohms 

130 130 
(E) 2(1.5-.5) Ma.= 0.004 =32,500 Ohms 

75 75 
(C) 148_ 1 = 147 = 505 Ohms 

95 95 
(I>) 2(65-6.5)-1--4 Ma.= 0.148 =640 Ohms 

150 
(G) 0 . 0015 = 100,000 Ohms 

(A) '.\fay be a conventional }2-meg. grid 
resistor. 

The wattage rating of each of these resistors 
should be between 2 and 3 times its actual watts 
dissipation, so as to provide a minimum safety 
factor of 50%. 

(Continued Ne.cl Issue) 
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TECHNICAL SECTION 
Copyright 1940, Hycrade Sylvania Corponlioo 

MARCH-APRIL, 1940 EMPORIUM, PENN.A. 

CUSTOMER·s RECEIPT STUB 

ADDED TO JOB-RECORD CARD 
CUSTOMER 'S RECEIPT 

Job Number . ·······-. Date ... . 
Your radio hu been a.ooepted by WI for ttJMl•nt 

and we guarant~ to give it our expert attention. 

Radio . ······ 

When Ready ·-· .. 

WiJICall . 

.. Model or Serial _ 

.. Will Deliver-·· 

SET OWNER'S WARRANTY 
JOa NO. KEEP THIS 

WITH RADIO 

Owner_ .... _ 

City -·--·········-· 

Date Job Accepted .... Delivered ..... _._ 

Radio .. - .• ·-········---·Model or Serial-.... 
NU MBER AND OONOITION OF TUBES 

··-···----···Good---··--·---·-Bad ·····-···-···l)oublful .. 
Paid I 

Cost. of Job • -···-·· ·····-··-Charge ' ··- . . 

;J 
W hetbu your ndlo nttd1 cin:ui1 cbtddn•. 
~ktt MljuMn>enl , Of Ollf' or morr !leW 
tul>H, whlo lCTI't you r UO\lbk, 100 will find 
our IH'Vb prom.flt t.nd ,_...blf:, \'our 
Lnq11iryP1Hl )IOllUnder rt0 o bllp1lon 

We Guara ntee SylYanla Set Teat ed Rad io Tube• 

CUSTOMl:R'S RECEIPT 

When Ready 

Will Call.-

Signatutt1 ........ . 

... Will Deliver-· .. 

Joe ::: OWNER•s WARRANTY 

-- KnPTH1s 
Owner_ WfTH lllADIO 

Street 
City __ 

Date Job Acee~ 

-~:~~-~~~~~~~:-;u~~~--·· 
.............. Doubtful 

Coet of Job ' -··· 

YOUR IMPR!NT HERE 

i Own@r'1 Name.. 

For top pulormance specify 

a complete check-up and re­

place your worn tubes with 

Sylvania Set-Tested Tubes . 

Tubetl Replaced 

Otbf!r Material 

Tot•l I ···············-···----

Chttk Up $. .. 

Repair ' ··-···········-·-··---

AJigomeot -'-'$ ='--'==-'-" 
Total Charge I 

CUAllANTU 
T M ...,...itt • ·or t whoc h we bve aM11pit1td on 1our ndio a1 

::f:;:',~; _ ;• __ • u•"'"l.ttd qain :=rn~G 
chlir1Nh•v .. ~ 
w .. willttulaceOI 
u...i.,r1 M•bove1 
rubNin"alledH 
cover dama...,. 
,,..,litttor•lxliebytMow....,. 
It i1 ot1 r •im 10 sive prompt Hd rtWon.able iervltt . Tlti1 
111•nnttti1yolir••uran(eoJ011r 9inttrt dfon . 

I 
I ~;-t.. .. ·······---~-~---.................... _ 
I Ra;;::::~::::::·.::::: . ··-~: .... ·····----~~D: No·-·-·-······ 

coepted ... _ 
Tota.I Tubee l.,__ _ _.__--l 

I I 
i I 
I I 
I I i ! I 

i 

! ' ! r Ir, .. " 
I I I i 
l i ! 

~ ~ 
£ £ 

"Ir .. I ; I 
i i i 
l ! 1 

. . . . . . ::: :..,~,°:;';:::::=:_~:· 
I Tut>.. n;,·.·:,·_,__-----......... ........................ .. ....................... .. 

! Ma~riaJ Replaced ---.. . ...... ······· ····· ·········-

' ~~~~~~:~:,=~~:g :_---r-.~,.~,.~~~"~"•.,~:~r--~~~~~rl--~~~~-t 
i I a.. Total Complete I -~-'----1 

r Complaint 

! 
MATERIAL UHD 

You don't leave your watch to be repaired or your suit to be cleaned with­
out getting a receipt to prove your ownership. Don't you think your custo­
mers feel the same about the radios they leave with you? The new Customer's 
Receipt Stub- an added feature of the Job Record Card- protects you and 
your customer when he brings a portable or a midget to your shop for repair. 

We hardly need to remind you of the value of the Job Record Cards. If 
you are one of the few servicemen who are not using them, you can see for 
yourself how much valuable information you can put on the 3x5 card that 
you keep for your record, and what your customer gets. Perforations make 
it easy to separate into the three sections shown above. 

To order, use the coupon on page 4 of the Main Section. 
Price, including imprint: 100, $1.00; 250, $1.75 ; 500, $3.00 

Vol. 8, No. 8 

NEW TUBES 

Type 
1LB4 
Power 

Output 
Pentode 

CHARACTERISTICS 
Filament Voltage DC ..... ....... ... .. 1.4 Volts 
F ilament Current ............. . . . .. , .. 0 . 050 Ampere 
Bulb . .. . . ... . . . . . . . ..... ..... .. ..... . T9-F 
Base-Loktal 8-Pln.. .. . . . . . . . . . . . . . . . . . 5-AD 
Mounting Position.. ... . . . . . . . . . . . . . . . Any 

Ratings: 
Maximum Filament Voltage: 

Battery Operation- Voltage must 
n ever exceed ... ...... . ..... . . . . 1. 6 Volts 

AC/ DC Power Llne Operation- Design 
Center ....... . ...... . ...... ... . 1. 3 Volts 

P late Voltage .... ............... .. . . .. 110 Volts Max. 
Screen Voltage ... .................... 110 Volts Max . 
Cath ode Current ...... . .. . . .. . . .... .. 6 Ma. Max. 

Operating Conditions and Characteristics: 
Filament Voltage 1.4 1.4 1.4 1.4 Volts 
Plate Voltage. .... 45 62. 5 67 . 5 90 Volts 
Screen Voltage ... 45 62 . 5 67.5 90 Volts 
Grid Voltage . . . .. - 4 . 5 - 5 .0 -6 .0 - 9 .0 Volts 
Plate Current . .. . 1.6 3 . 8 3.8 5 .0 Ma. 
Scr een Current .. . 0 .3 0 . 8 0 .8 1.0 Ma. 
Pla t e R esistance 

(Approx .) ...... 0 .3 0 . 2 0 . 2 0 . 2 M~ohm 
Mutual 

Conductan ce... 650 875 875 925 µmhos 
Load R esis tance .. 20000 16000 16000 12000 Ohms 
Power Output.. . . 35 90 100 200 Mw. 
Total Harmonic 

Distortion .. .. .. JO 10 10 10 P er Cent 

CIRCUIT APPLICATION 

Sylvania Type 1LB4 is a Loktal power output 
pentode designed especially for service in low 
drain battery operated receivers. This type is 
extremely economical because the A and B 
current drains are unusua lly low, particularly 
in view of the relatively large output available. 
Although the filament current is only 50 milli­
amperes, a power output of 200 milliwatts may 
be secured under Class A conditions operating 
with a B-supply of 90 volts. 

A further desirable feature is the superior 
performance secured under reduced B-voltage 
conditions. Type 1LB4 will deliver approxi­
mately 35 milliwatts when the plate and screen 
are operated at 45 volts. This means t hat con­
siderable power output is available during the 
enti re li fe life of the B-batteries. 

The filament is rated at a nominal voltage of 
1.4 volts and 50 milliamperes. However, the 
t ube may be operated directly from a suitable 
1.5 volt dry battery without the use of a ballast 
tube since the design provides satisfactory per­
formance over the useful voltage range normally 
encountered during t he life of the battery. Other 
forms of A-batteries are a pplicable if the proper 
circuit arrangements are provided . 

I t is preferable to operate T ype 1LB4 with 
self-bias since the grid voltage will be reduced 
accordingly as the B-voltage drops with in­
creasing battery life. 



24A TESTER READING 
Recently reports have been received that new 

Sylv'.1 nia 24A t ubes have been testing lower tha n 
prev10us 24A t ubes when used with certain t ube 
testers. These lower test readings do not in dicate 
a poor q ua lity t ube, but a re due to a slight cha nge 
in the screen grid of the 24A. Th e cha nge was 
made to improve t he receiver performance of th ~ 
t ube, but when used in some t ube tester circui t s 
t he test readi ngs are lower. Th is cha nge has 
a lso been made on t he Tetrode t ypes 35 / 51 a nd 
36 t ubes. 

All t hat is necessary to obtain correct readings 
is to re-set t he original settings for the tester so 
t ha t good tubes a re tested somewhere near the 
mid-point of t he " good " section of the meter. 

The Precision Apparatus Compa ny has given 
us data in connect ion with new test limits for 
their 900 series of electronometers. These 
cha nges a re indicated below a nd are incorporated 
on present charts, but if t hey are not a lread y 
included on your chart , we suggest t hat you make 
t he cha nges now. Changes are a lso shown for 
several other t ypes of t ubes when tested in these 
same instruments. The revisions and corrections 
shown are for the roller tube data chart for series 
910, 912, 915, 920 a nd 922, Precision electrono­
meters. 
Tube 
24A 
35/ 51 
3525 

36 
4525 

51 

Section-A B C D E F Depress 
7 3 31 11 1 1 BC 
7 3 32 10 1 1 BC 
710 0 1119 D 

(3525- Fil. Cont.-Depress J t hen B.) 
7 6 20 17 1 1 BC 
7 11 0 1 11 9 D 

(4525- Fil. Cont.-Depress J then B.) 
7 3 32 10 1 1 BC 

The bold numera ls a nd letters represent 
changes to be made on present cha rts if not 
a lread y includ€d. 

• • • 
PLENTY OF GRAVY 

Radio sets fourteen years old are st ill in service 
in a few India na homes, a nd t he average Hoosier 
set is 4.5 years old. Two families reported 
seven sets each, a nd ma ny have t hree or four. 
The average is 1.02 per family, a nd fifteen per­
cent own auto rad ios. 

There figures, from a prelimina ry report is­
sued during a survey being made by the "Hoosier 
Rad io Workshop" of the University of Indiana, 
should bring both shouts of joy a nd pangs of 
remorse to rad io dealers a nd servicemen. 

India na, a nd by a nalogy, the whole United 
tates, is far fr m saturat ion as a ma rket for 

new sets. Ma ny antiq ues should be replaced , 
a nd many families who own one or two sets 
could afford , a nd would enjoy, ownership of 
addit iona l sets. 

For servicemen , the story is plain as day. 
Remorse is due if t his juicy market for service 
work a nd tube replacements has not been 
properly a nd thoroughly cultivated. 

Filament 
Base R a ting 

T y pe Class View . Use 
See 

T y pe Volts Amps. 

IG4GT Triod e IG4G 1.4 0 . 05 Amplifier 
3A8GT Dio. Tri. - 8-AS 1. 4 0 . 1 Tri.-Amp. 

Pentode 2 . 8 P e.nt.-Amp. 

A 
~~ 

CHAT WITH ROGER · WISE 

Chief Tube Engineer 
Hy!lrade Sylvania Corporation 

The continuous improvements made in tube 
characte ri stics seen in the announcement from time~ 
to t ime of types having higher mutua l conductance, 
greater power output , or other simila r "step up" in 
performance, do not in genera l result from a ny sudden 
invention or development. Most of the progress is 
based on unending study a nd effort to improve 
ma nufacturing technique, to design better t ube parts 
a nd tube structures, a nd to control t he variations in 
materials a nd proce ing with greater accuracy. 

Some of the problems of t ube design a re not 
a pparent to the eye, whi le other a re readily seen. 
The extremely sma ll clearance between cathode coat­
ing a nd the inner surface of the first grid- clea ra nces 
as small as five to seven thousandths of an inch­
can be noted in some of t he newer types such as 
7G7 / 1232 , 6AC7 / 1852 a nd some batte ry types. At 
the same t ime the use of grids made from wire only 
one a nd one-half or two t housand ths in diameter is 
becoming fairly common. At one time the use of such 

clearances a nd small \Vire sizes would have meant t hat the percentage of tubes rejected 
for shorts, for excessive variations in characteristics a nd other causes would have been 
excessive a nd would have made production on the present scale impossible. 

One of the serious unseen problems is t he limited ra nge of mate ria ls which can be 
used in radio tube construction, together with the high temperatures to which the 
parts are subjected in manufacture, as well as in service. Materia ls which contain 
gas which cannot be pumped out quickly a nd completely must be discarded for obvious 
reasons. Materials which contain certain impurities cannot be used because of adverse 
effect on cathode or fi lament emission . 

During exha ust the outer cage or plate element of a t ube i heated by induction 
to a point just below the melting point of the materia l, a nd as a resul t, a ll parts of 
t he t ube a re raised to temperatures much higher than t hose encoun tered in norma l-.- .> 
usage at this stage of ma nufacture. The structure must be so designed as to permit 
the parts of the tube to expand freeiy, a the materia i a re quite soft at these tempera­
tures, so that if expa nsion is prevented warping will resul t, a nd shorted elements or 
a t ube outside limits for cha racteris tics will resul t. 

The problem of providing for free motion of parts to the extent necessary to pre­
vent distortion of meta l pa rts is complicated by the requirement t hat the tube must 
not " rattle" due to loose elements, a nd tha t t he required close cleara nces must be 
held in spite of the dimensiona l cha nges in elements. 

T aking the facto rs mentioned in to consideration , a nd keeping in mind the fact 
that ma ny other importa nt considerations wh ich have not been mentioned here must 
be checked by the t ube designer, it is not surprising that tube ma nufacturers insist 
on the desirability a nd necessity of taking plenty of time to work out the design of 
new t ube types. On the other ha nd , t h relatively rapid improvement in t ube cha r­
acteristics over the course of the past two or three yea rs should convince those in te r­
ested in this subject that we have not been loafin g on the job , a nd that progress has 
been as ra pid as can be reasonably expected. 

NEW SYLVANIA "GT" TUBES 
Oh ms U nd is-

Micromhos Load tarted 
Negati ve Pla te Screen Plate M utual A mpli- fo r Power 

Pla te Grid Screen Curren t urrent Resistance Cond uct- fica tion Stated O ut put Type 
Volts Volts Volts M a. M a . Ohms. a nee Facto r Power Milli-

Out put wa tts 
---

hara cteri stics Same as T y pe 1G4 G ...... 
.i4 :M ~!: . 

.. .... .. .. . .. IG4GT 
90 0 . 0 . . 0 . 15 . . . 275 . ..... ..... . ... 3A8GT 
90 0 . 0 90 1. 2 0 . 3 .6 M eg. 750 .... . . 

3Q5GT T etrode 7-AP 1. 4 
0 05} 
0 . 1 P ower Amp. 90 4.5 90 9. 5 l. 6 .1 M eg. 2 100 ...... 8000 270 3QSGT 

(Series Fil. Opern .) 2 .8 0 . 05 Power Amp. 90 4 .5 90 8. 0 I. 0 .11 M eg. 1950 ...... 8000 230 
6AC5GT Triode 6AC5G 6 . 3 0 . 40 Ampli fi er Cha ra ctcristi cs Same as T ype 6AC 5G . . . . . . 

c·a·P~~i tan .. ... .. . .. . . . 6AC5GT 
6C5GT Triode 6C5G 6 . 3 0 . 30 Amplifier Cha ra cteri st ics Same as T ype 6C5 G Except ces . ..... . . 6C5GT 
6H4GT Diode 5-AF 6 . 3 0 . 15 D etector 100 

s~~·e· ~s 
40 

' ij;~~~pt c·a·P~~i tan 
. .. . .... . ... .... 6H4GT 

6P5GT Triode 6PSG 6 . 3 0 .30 D et.-Am p. Cha ra cterist ics T ype 6P5 G ces .... .... 6P5GT 
6SJ7GT Pentod e 6SJ7 6 . 3 0 . 30 Amplifier C hara cteristics ame as Type 6SJ7 Except Ca pacitances ······ ··· · · · . .. . . ... . 6SJ7GT 
25A6GT Pentode 25A6G 25 . 0 0 . 30 Power Amp. C hara cteri st ics Same as T ype 25A 6G ... . . .. .... ····· · . . .. . ... 25A6GT 
25D8GT Dio . Tri. 8-AF 25 . 0 0 . 15 Tri.-Am p. 100 1.0 ...... 0 . 5 ..... ... . .. 1100 . .. ... . ... 2508GT 

Pentode Pent.-Amp. 100 3 . 0 100 8 .5 2 . 7 wilh ·p~~e l 
1900 .. .. . .. 

40Z5/ 45Z5 GT Diode 6-AD 45 . 0 0 . 15 H-W R ect. 125 R M S .... . . 100Ma . o r 60 M a. Lamp Con nected .... . ... 405Z/ 45Z5GT 

5-AF 7-AP 8-AF 



THE SERVICE EXCHANGE 
T HE information presented in the Sylvania Service Exchange is contributed by 

servicemen as the result of practical experience. It is very carefully considered 
before being accepted , and we believe it to be correct and authentic. However, we 

assume no responsibility with respect to results. Each hint accepted entitles the writer 
to his choice of one Sylvania receiving tube. Please indicate preference when submitting 
hints. Don't send routine or generally known information. Please specify tube choice. 

Crosley Model 1117. Symptom: Low per­
sistent, steady or intermittent hum, sometimes 
increasing or decreasing in volume. C ure: 
Check grou nding of the 40 mfd. electrolytic. 
Install a lock washer on the top of the chassis 
under the electroly tic, a nd sold er a heavy copper 
braid from condenser nut to cha ssis.-C urtis W. 
Winegar, Salem, Oregon 

* * * 
Detrola Warwick Model. A condition of 

poor or no reception of signa ls on the lower 
freq uencies of the broadcast band ca n be reme­
died by replacing the voltage droppi ng resistor 
for the screen grid of t he 57 detector-oscillator 
tube (50,000 ohms) witn one of the 40,000 ohms 
resistance.- R. L. Gilmore, Iron ton, Ohio 

* * * 
Dodge, 1939. In practicall y all 1939 Dodge 

a uto radios, the pointer does not work after a 
short period of operation clue to the dial cord 
jumping off the pulley. A sure repair is to 
remove t he radio, take off the top and bottom 
covers, remove the front cover housin g dial 
drive a nd take out two self tapping screws hold­
ing the dia l drive. Remove dia l drive, pointer 
dia l a nd dia l brace. Now, discard t he old dial 
cord a nd the la rge brass pulley contain ing coi l 
spring. T a ke a piece of light weight si lk fish line 
and fasten it to the top drive pulley. Lead the 
cord around the drive pulley about three t imes, 
holding the pulley back in one position as far as 
it will go. Follow t he coi l under the drive pulley 
up over the top guide pulley and down around 
bottom guide pulley back to top drive pulley and 
after leaving a turn or so on the pulley, tie the 
end securely to the begin ning of t he cord. The 
brass pulley at the bottom which contained the 
spr ing is entirely e liminated.-J oseph . Peck­
ham, Auburn, New York. 

* * * 
Fada Model K. W. 48 . Fading in this model, 

especia lly on the higher frequencies, which is 
d ue to osci llator dri fting, ca n be completely cured 
b y substituting the 27 oscillator tube for a 24A 
using t he electron coupled c ircuit. This idea can 
be adapted to a ll superheterodyne receivers. 
Geo. Baer, Roslindale, Mass. 

* * * 
General Electric Model D-86. This model 

uses a n a-v-c circuit with considerable noise 
when not t un ed to a station. A simple remed y 
is to defer the a-v-c action by replacing the 
2,200 ohm cathode resistor of the 6K7 first i-f 
tube with a 10,000 ohm uni t. This retards the 
a -v-c un t il t he signa l becomes strong enough to 
overcome t he added bias. F urther retardation 
can be obtai ned by conn ecti ng the cathode of 
the r-f t ube to the cathode of the first i-f t ube. 
R. L. Gilmore, I ronton, Ohio 

* * * 
Hallicrafters Model S.X. 9. Blocking on 

powerful short wave phone sta tions. A.V.C. 
with~ meg. resistor in place of the Yz meg. resis­
tor. - T. L. Bender, Bonner Springs, Kansas 

* * * 
Philco Model 38-7. To red uce extreme bass 

response in these models change the followi ng 
parts as follows:- Remove condenser No. 24, .01 
mfd. replace with condenser .001 mfd. Remove 
resistor No. 32, 51 ,000 ohms Yz watt. Replace 
with 40,000 ohm Yz watt resistor. Remove con­
denser No. 38, .006 mfd., replace with condenser 
.01 rofd. This change will be greatly noticeable 
a nd worth the trouble with better a ll around 
response.-M. J. Planovsky, Cleveland, Ohio. 

* * * 
Philco Model 38-690 Code 125. To stabilize 

the oscillator circuit , shunt a 15 ,000 ohm resistor 
across t he prima ry of range 4 section of oscillator 
transformer o. 37. Also to prevent hum, place 
or re-locate condenser No. 123 as far away as 
possible from the a-c switch of the a udio bass 

control unit No. 221.-M. J. Planovsky, C leve­
land, Ohio. 

* * * 
Philco Model 89 (Table Model) Short Wave 

Interference. Ship and S. W. amateurs 
signals (image) riding in on broadcast signals; 
remedy- bond wave switch and contact springs 
to chassis, use in series with a ntenna a nd ground 
a .0025 mfcl. mica condenser.- Wm. B. Miles, 
Altoona, Penna. * * * 

RCA Mod el Rll. When trouble is cutting 
off with only strong locals heard, look for a leaky 
bypass connected from the second detector plate 
to cathode. Replace with a good grade mica 
condenser. This condenser will invariably test 
OK when power is off.- Al's Radio Service, 
Tonawanda, . Y. 

* * 
RCA Model R-28, G. E. Model H-32. In­

termittent a nd poor reception in both of these 
receivers is often traceable to the 14,000 ohm 
screen grid voltage dropping resistor. Unless 
t his resistor is exactly right, rep lace it. I find 
that t hey often overheat a nd drop in resistance 
a nywhere from 10,000 to 7,000 ohms. By 
replacing same the poor reception can be cured .­
Leona rd Johnson, South Boston, Va. 

• * • 
Stewart-Warner 1939 Series. When tracing 

the wiring in the 1939 Stewart-Warner radio 
chassis, you will find that apparent ly certain 
socket terminals are not connected to ground, 
even though t he circuit diagram shows a ground 
connection. Actually such termina is are con nect­
ed to a common grounding lug wh ich is located 
between the two bakelite wafers of the socket. 
It is important to remember th is fact when 
t racing the circuit wiri ng since if you do not 
know of these internal connections, the circuit 
wiring may seem to be incomplete. 

ockets with the interna l connections can be 
identified by the grounding lug extending from 
t he side of the socket. In t he chassis this lug 
is always grounded. 

Most Stewa rt-Warner 1939 A-C receivers use 
one or more of these special sockets, employing 
them wherever a ll three of the above terminals 
are to be grounded to the chassis. Of course, a ny 
wiring or other parts connecting to a ny of t hese 
three socket termina ls are t hus groun ded by the 
interna l socket connector. 

Connections To Unused Tube Socket 
T errninals:- Another important point to re­
member when tracing wiring is that freq uently 
wiring or parts a re connected to t ube socket 
terminals which ordinarily would be unused 
sin ce no tube prong connects to t hese termina ls. 
For example, a 6K7 tube has on ly 7 prongs, t hus 
there is one unused socket terminal. In our sets 
we employ such unused terminals to a nchor 
small parts such as resistors and condensers, a lso 
as junction points for two or more wires. 
Stewart-Wa rner Service Department. 

* * * 
Trouble Locator. I have a two-stage i-f 

amplifier with plug-in coils. A demodulator 
t ube is a lso used. A test lead is used consisting 
of a low-loss shielded cable with a pro I made of 
a .00005 condenser in series with a 50,000 ohm 
resistor. These are placed inside a small brass 
cylinder a nd the contact is a rather light bra ss 
pin coming t hrough a bakelite insulator in the 
end of t he brass tube. This combinat ion will 
not upset a ny part of the i-f c ircuit, a nd we can 
listen in anywhere from the plate of the first 
detector through t he i-f and to the gr id of the 
demodulator. The i-f coi ls are mounted di­
rectly on 4-prong t ube bases a nd are easily 
changed. 

The second unit is made from the a udio 
section of any good sounding used radio. All 
that is necessary is to convert the demod ulator 
tube into a resistance coupled input circuit and 

use a shielded cable with t he same type of test 
prod, but using a condenser of .03 capacity a nd 
no resistor. Both test leads have a ground lead 
with a clip for attaching to t he chassis under 
test.- C larence M. Doyle, Utica, New York. 

DIRECT-COUPLED AMPLIFIER 
PARTS LIST 

Below is a list of parts for the Push-Pull 
Direct-Coupled Amplifier described on Page 4 
of th is issue. 

Basic Amplifier: 
One Amplifier Co. of America power tra ns­

formers, type PTL6 10 D.C., P.T.; 
One Amplifier Co. of America fil ter choke, 

type 60CH , 125, Ch . 
Two condensers, 10 mf., 450 V. 
One condenser, 20 mf., 450 V. 
One cond enser, 30 mf., 450 V. 
Two resistors, 2 megs., Yz-W. 
Two resistors , ~-meg., Yz-W. 
Two resistors, Yz meg., Yz-W. 
Two resistors , 0.1-meg., Yz-W. 
One resistor, 15,600 ohms, 2 W. 
One resistor , 750 ohms, Yz-W. 
One Hardwick, Hindle, Inc. , resistor, 640 

ohms, 30 W. 
One Hard wick, Hindle, Inc., resistor , 505 

ohms, 20 W. 
One resistor , 32,500 ohms, 1 W. 
One Amplifier Co . of America chassis a nd 

foundation kit 
Two Sylva nia type 6SJ7 or 6J7 t ubes 
Two Sylva nia type 6L6 or 6L6G tubes 
One Sylva nia type 5V4G t ube 
One Amplifier Co. of America push-pull output 

transformer, OTL6 10 D.C.; or 
Two Amplifier Co. of America single output 

tra nsformers, OTL6, 5 D.C. 
One d ua l shielded volume control, Yz-meg.; or, 
T wo volume controls Yz-meg. 
One Amplifier Co. of America hum-bucking 

a nd shielded in put push-pull transformer, 200 
a nd 500 ohms; or, 

One Amplifier Co. of America high-im peda nce 
hum-bucking a nd shielded inpu t transformer; 

One tone control, Yz- meg. 
One condenser , .003-mf. 

Resistors and Condensers for Use 
with Output Transformer 

Two condensers, 1 meg., Yz-W., 600 V. 
Two condensers, 0.003-mf., 600 V. 
Two condensers, 0.006-mf., 600 V. 
Two resistors, 5,000 ohms, 1 W. 

CORRECTION 
The last issue of the News had some of the 

+signs in t he Direct-Coupled Amplifier Article 
formulae shown as - si ns t hrough a typograph­
ica l error . The corrected formulae follow. W e 
suggest you ma ke t he corrections in your copy. 

(F) 125 125 
2[2(1.5+.5)JMa. = 0.008 = 15,000 Ohms 

(E) 130 
2(1.5+ .5) Ma. 

130 
0.004 = 32,500 Ohms 

(C) 75 75 
. 148- 1 = 147 =505 Ohms 

(D) 95 95 
2(65+6.5)- 1+4 Ma. = o.148= 640 Ohm s 



PUSH-PULL DIRECT -COUPLED AMPLIFIER 
PART III 

Twin-Channe l Operation 
Figure 5 is a completed basic circui t of t he 

A ll -Push-Pull D irect-Coupled Amplifier. Th e 
output transformer, volume cont rol a nd tone 
cont rol have been in tent iona ll y omitted , as 
t here is a la rger number of possible variat ions 
in t hese 3 elements , dependin g upon t he fin al 
a pplication of t he a mplifi er. If a separate out­
put t ra nsformer is used for each side of t he 
circui t, a nd separate input s igna ls a re a pplied , 
twin-channel amplification is effected, ma k­
ing t his uni t adm ira bl y a da pted for reproduction 
of sound in "aud itory perspect ive." 

If each one of 2 microphones is independ ent ly 
fed into each one of t he 2 input circui ts, as Fig. 
6A, a nd 2 spea kers a re correct ly placed in a n 
a udi torium , so as to bear t he same rela tive 
posit ions as t he microphones, a mplification in 
a udi tory perspect ive will take place. For t his 
a pplication , two independent ha lf-meg. poten­
t iometers replace t he (A) resistors. T his sa me 
input a nd output set-up will a lso ena ble 2-way 
communication between a ny two remote poin ts, 
wit hout t he use of ta lk-listen switches (see 
F ig. 68 ). • 
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Th e a mplifier ca n a lso be used for record ing 
a nd pla yback, or a ny ot her , s imilar d uplex 
a rrangement, wit hout t he necessit y of switches. 
l n t he usua l recording a mpli fi er (with single 
inpu t a nd single out pu t) it is necessa ry to switch 
a number of circui ts before pla yback ca n take 
place. In t he tw in-cha nnel a mplifier (see Fig. 
6C) a microph one feed ing in to t he 1st cha nnel 
can operate t he cutter (connected to t he out pu t 
of t he I st cha nn el), a nd a crysta l pickup (for 
playback) can be connected to t he in put of t he 
2nd cha nn el. A spea ker conn ecte I to t he out­
put of t he second cha nnel completes t he play­
back system. 

This same a rra ngement can a lso be used for 
in trod uction of "art ificia l reverberat ion," or 
ech o, simply by providing a t ime delay in one 
of t he a mplifier circui ts. T hi s is illu strated in 
Fig. 60 . Wi t h t hi s a rra ngement, par t of t he 
origina l a mplified signa l fro m cha nn el No. l is 
sent t hrough a n echo cha mber or other acoust ic 
t ime delay uni t , such as a long pi pe. This sound 
is picked up• a nd sent t hrough cha nnel No. 2, 
a nd is ul t imately reprod uced a long wit h some 
pa rt of t he origina l signa l, so t hat t he effects of 
reverberat ion or echo a re obta ined. 

For convent iona l p ush-pull operat ion , it is 
necessa ry to use a good push-pull output t ra ns-

BY A. C. SHANEY, Amplifier Co., of America 

FIG. 

former , together wit h a twin ha lf-meg. poten­
t iometer, as il lust rated in F ig . 7A. In order to 
obta in push-pull operation of t he in put t ubes, 
it is necessary to feed a push-pull signa l in to t he 
input of t he a mplifier. This is obtai ned by 
removing one of t he ph ono p icku p or micro­
phone leads from ground . 

Input and Output Transformers 
Any phono pickup, eit her of t he crysta l or 

t he magnetic ' type , may easi ly be a da pted for 
push-pull operat ion by removi ng one of t he 
phono pickup or microph one leads from ground, 
a nd connect ing it th rough a two-wire shielded 
cable a nd a t hree way teleph one t ype shield ed 
plug, in to t he push-pull in put of t he a mplifier. 
Microphones a nd pickups a re easil y obtainable 
for push-pull operat ion. 

Most convent iona l diode type detectors nor­
ma lly used in rad io receivers ca n easil y be 
reva mped to obta in a push-pull out pu t b y 
follow ing t he circui t of F ig . 10. Th e load resistor 
of t he diode circui t is s imply d iv ided in to two 
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eq ua l parts a nd t he center is grounded . Each 
of t he sections should be individ ua lly fil tered. 
A suitable type of tandem volume control may 
be used as t he load. T his circuit wi ll deliver 
two signa ls wh ich a re exact ly 180 degrees out 
of phase. 

If it is impossible to isolate one of the leads 
of t he in put signa l from ground, or if a low­
impeda nce (200- or 500-ohm ) input device be 
connected to t he a mplifier , a n input transformer 
must be used as per F ig. 7B. In order to atta in 
t rue high-fidelity reproduction , t his uni t should 
employ a n "elect ric metal" core, a nd should 
match t he inpu t device to t he inpu t of t he 
a mplifier (100,000 ohms, grid-to-grid). Hum ­
ba la ncing construction should be uti li zed to 
avoid excessive hum pick-up. 

Need less to say , it is impossible to design or 
construct t ra nsformers which will have a re­
sponse comparable to t hat of t he a mplifi er. 
I n fact, a wide- ra nge out put t ra nsform er capabl e 
of pass ing 10 to 20,000 cycles with less t ha n 1 db. 
variat ion, would cost a pproximately $20. ln 
order to enabl e t he use of a low-priced output 
transform er wit h t his unusua l a mplifi er, a specia l 
push-pull inverse feed- 6L6G 

back a nd compensat­
ing network circui t was 
employed, whic h is 
illustrated in Fig. 8. 
This circui t enables a 
$ l.50 transformer to 
eq ua l t he performa nce 
of a $20.00 uni t . 

]] 

FIG. 10 

F IG. 9 

Tone Control Circu it 

T O 
USH-PULL 

IN PUT 

LD 

It a ppea rs to be sacrilegious to add a fre­
q uency d iscr iminat ing a rrangement to t his ideal 
a mplifier. Nevertheless, ex ist in g deficiencies in 
speakers, t ra nsmission lines, microphones a nd 
pickups necessitate such a n adaptat ion . 

Th e freq uency d iscriminat ing network should 
be connected in t he in put ci rcuit across both 
gr ids of t he 6SJ7 as per F ig. 9, or in series, or 
shun t, with t he in put device, depend ing upon 
t he type of eq ua liza tion desired. A sta ndard 
tone control (of t he high-freq uency cut-off) is 
ind icated in t he List of Parts, a lt hough t his type 
of circuit need not be followed, as a ny other 
form of eq ua lizat ion may be effect ively employed. 

The wr iter hopes t hat t his discussion will bring 
to t he front t he hidden possibili ties of t he d irect­
coupled am pl ifier circui t; and he will glad ly 
a nswer a ll q uestions relat ive to t he adaptat ion 
of t his or a ny other d irect-coupled amplifier for 
a ny commercia l or ind ustria l a pplication. 

Parts Lis t Shown on Page 3 
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TECHNICAL SECTION 
Copyright 1940, Hygrade Sylvania Corporation 

MAY -JUNE, 1940 EMPORIUM, PENNA. 

NEW TYPES IN TECHNICAL MANUAL 

Handy 
Index 
Tabs 
Added 

Fifth 
Edition 
Brought 
Up-to-Date 

The fifth edition of the Sylvania Technical Manual, released last Sep­
tember, has been reprinted to include data on all new tube types to date. This 
addition brings you 272 pages packed with valuable information, in what is 
conceded to be the most up-to-date manual of its kind available. 

To make it easier for you to locate quickly just the information you need, 
we have added a new feature-tab indexes, which indicate the most important 
sections of the manual. 

The data arrangement remains the same, and there is no difference in 
size, appearance, or the handy wire-o binding, which permits the book to 
lie flat when opened. The price also remains the same-35c per copy. Your 
Sylvania Jobber has a supply of these revised Technical Manuals, or you may 
use the coupon on page 4 of the Main Section to order direct. 

Vol. 8, No. 9 

NEW TUBES 

Sylvania 
Type 784 
High-Mu 

Triode 
5-AC 

Sylvania T ype 784 is a single-ended high-mu 
triode having electr ical character istics a nd 
a pplications simila r to t hose for T ype 6FSG. 

The loktal construction employed in Type 
784 provides compactness, sui table shieldin g, 
a nd t he lock-in feature. For a -c service the 7-
volt heater rating corresponds to a 130-volt line 
cond it ion. I t is a lso the nomina l voltage for 
a utomotive receiver serv ice. For household 
receivers, ratings marked Max . are design centers 
for a lin e voltage of 117 volts. For a utomot ive 
service t he design centers are 90 % of the va lues 
indicated using a ba ttery termina l voltage of 
6.6 volts. 

CHARACTERISTICS 
Heat<'r Voltage (No minal) 

AC or DC . .... ... . ....... . 
Heate r Curre nt (Nominal) . . 
Bulb .. . . ... .......... . 
Base-Loktal 8-Pln .. .. . .... . 
Mounting Position ... . .... .. . 

RATINGS : 
Heate r Voltage (Nominal) 

AC or DC ....... ....... . . 
Heater C urre nt (Nomi n a l). 
Plate Voltage ... 

7 . 0 Volts 
0 . 32 Amper e 

T9-G 
5-AC 
Any 

7 . 0 Volts 
0 32 Amper e 

300 Volts Max . 

Opera'ting Conditions and Characteristics: 

Class Ai Ampl ifier 

H eater Voltage.. . . . . .. . 
Heater Current ... .. . .. . . . 
Plate Voltage . .... .. . 
G rid Voltage ... .. . 
Plate C urrent . . .. . . .. . . 
Plate R esistance 

6 . 3 
0 . 3 
100 
- I 

0 . 5 

6 . 3 Volts 
0 . 3 Ampere 
250 Volts 
- 2 VolN 

0 . 9 Ma. 

(Approx. ) .. ... .. ... 85 ,000 66 ,000 Ohms 
Mutual Condu ctan ce 

(Approx.)... . ..... . 
Amplification Factor . .. . . . 

1175 
100 

Sylvania 
Type 7L7 

Triple Grid 
Amplifier 

1500 µm h os 
100 

8-V 

Sylvania T ype 7L7 is a single-ended triple 
grid a mplifier in loktal construction somewhat 
simi lar to T ype 7G7 / J232 except that the heater 
current has been red uced a nd spaci ngs increa sed, 
ma king it more suitable for general use t han 
T ype 7G7 / 1232 which was designed for appli ­
cation where a higher va lue of mut ua l conduc­
t a nce was desira ble. 

D ue to low operati ng bias req uired, it is recom­
mended t ha t same be obta ined a utomatica ll y by 
the use of suitable cathode biasing resistors, 
va lues of which a re shown a bove; 

Continued on page 4 



THE MYSTERY OF THE 
BURNED-OUT TUBE 

By WALTER R. JONES 

Our friend, Sam Serviceman, has been in 
business for years and has run up against a lmost 
all kinds of radio headaches. He thought he 
knew every grief that goes with the service 
business, but this past winter something new 
popped up that had him stumped, as it had 
thousands of other servicemen like Sam. 

Sam lives in the South, and it all started 
when the tourists began to arrive for the winter 
with the new 1.4 volt portables which could be 
plugged into the power line or operated on self-

. contained batteries. 
One day a lady brought in one of these sets, 

with the old story that "It does not work". 
Sam checked the receiver thinking, "This will 
be easy". The batteries were worn out so he 
plugged it into the line before replacing them. 
To his surprise it did not operate, so Sam pulled 
out the plug, removed the tubes and checked 
them. He found one tube with an open filament. 

Again, "This is easy," thought Sam. Without 
plugging in, he replaced the original good tubes, 
took a new tube from the shelf, tested it and 
put it in the remaining socket. FLASH! ! ! ! 

"What the heck?" muttered Sam, "I didn't 
even have it plugged in and no batteries. How 
could that happen?" 

He plugged it in and again the set would not 
operate. Once more checked the tubes, and 
found one with an open filament. 

He didn't really begin to worry until the same 
thing happened with several portables. Some 
times, after the mysterious flash, several or a ll 
of the tubes were burned out. 

Let's leave Sam scratching his head, and try 
to explain what causes this peculiar condition . 

I 'ECTIFIER TUBE 

6 OUTPUT TUBE 

+ 

Cl IOOM FD. 

15VOLTS 

f'IG. I 

Some receivers are built like the typical cir­
cuit shown in Figure 1. With this type of 
receiver, if a tube burns out, it will cause the 
electrolytic condenser "C" to fail, since the 
condenser has a 15 volt rating. When a tube 
filament opens up, approximately 150 volts is 
applied across "C", since there is no voltage 
drop across "Rl " . 

+ 

Ci IOOMFD. 

150VOLTS 

f'IG. 2 

Other receivers are built around circuits like 
that in Figure 2. Here the electrolytic con­
denser has a 150 volt rating. Therefore, if the 
filament of one of the t ubes opens, the condenser 
does not fail , but has about 150 volts across it 
and accumulates a large charge because of its 
high capacity. It is important to remember 
that there is now 150 volts across the condenser. 
This condenser will hold its charge for a long 
time. If , now, a good tube is placed in the 
socket to replace the defective tube, even if the 

A 
~~ 

CHAT WITH ROGER WISE 
A moderate number of new tube types have been 

introduced to meet set manufacturers' needs for the 
current season. The rate at which types are being 
added is less than half as great as it was a year ago, 
and most of the tubes released to date appear to fill 
a real need . 

Chief Tube En~lneer 
Hy~ade Sylvania Corporation 

Last season the so-called "television amplifier" 
types of R-F pentodes became popular because of the 
very high value of mutual conductance which made it 
possible to realize high gain even with a broad band 
untuned amplifier. Type 7G7 / 1232 was used quite 
extensively with good results in this type of design. 
This year types 7L7 and 7H7 are two new types which 
will tend to replace some of the demand for 7G7 / 1232 
as well as for 7A7 and 6SK7. A high value of Gm has 
been retained in these designs (on the order of 3000 to 
4000), while the interelectrode spacings have been 
increased, making it possible to realize better uniform­
ity and lower costs, with a better margin of safety as 
far as shorts or noise due to tube defects is concerned. 

Type 7L7 has a sharp cut-off and comparatively low plate current. It is most 
desirable where maximum ratio of tube noise to signal is desired (by this reference to 
tube noise the "hiss" or steady noise inherent to some degree in all tubes is meant). 
The signal which can be applied to the grid is, of course, limited as compared with 
remote cut-off types. 

Type 7H7 is similar in design to 7L7, but has a moderately remote cut-off and a 
higher value of plate current. The ratio of mutual to plate current is lower than in 
7L7, but fairly high input signal amplitudes can be accommodated. 

The trend toward lower "B" battery voltages in portable sets has necessitated 
addition of further types of battery tubes which give best performance in the range of 
45 to 67 volts. It might appear that a single design could be worked out which would 
operate efficiently over the range of 30 volts minimum to 135 volts maximum, but there 
are a number of factors which ma ke such a design impractical. One of the important 
ones is the limitation of plate current at high "B" voltages. The plate current cannot 
be allowed to increase rapidly with voltage, otherwise the emission limits of the filament 
would be exceeded and the "B" power wasted would be excessive. As a result of these 
considerations, and others inherent in tube design limitations, the introduction of 
additional battery types becomes logical and necessary. 

Miscellaneous new types for various classes of service are appearing, some of these 
tubes having fairly wide application, but many of them being restricted to a relatively 
narrow field. 

line cord is pulled, there wi ll be 150 volts across 
the 4-tube filaments and the inevitable will 
happen- at least one, and possibly all the tubes 
will burn out. This condenser must be dis­
charged before inserting a new tube. 

Neither of these two circuits is very satisfac­
tory as regards t ube safety, since t he output 
tube must always be located at the positive end 
of the filament string to obtain bias, which 
means that the plate and screen current for that 
tube must flow through a ll the other filaments. 
As a result, the other fila ments are overloaded. 

RECTIFIER TUBE 

. 
OUTPUT TUBE 

c + +~-
f'IG. 3 

Figure 3, shows how this defect has been over­
come by providing a bleeder resistor "R2" to 
shunt the plate and screen curren t of t he power 
r,utput tube. As long as the output tube fila­
ment is intact, then ,"R2" also acts as a bleeder 
resistor across the condenser "Cl" and will 
drop the voltage across "Cl" to a low value. 
Thus, if any filament except the output tube 
filament opens, there will be no burnout when a 
tube is replaced . If, however, the output tube 
opens up, or is removed from the socket, then 

I JECTIFIER TUBE 

~ OUTPUT TUBE 
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the condenser will be charged at maximum 
voltage and the new output tube may be prompt­
ly ruined. 

It is very necessary to determine whether any 
of the typical circuits shown are employed, and 
if so, that proper precautions be taken to pre­
vent failure of additional tubes. Even if a tube 
does not burn out, its emission may be badly 
impaired and the tube will test unsatisfactory. 
In some receivers it is always the same tube 
which burns out. In others, any tube may burn 
out, and often more than one. Figure 4, shows 
a fool-proof circuit since the condenser always 
has a bleeder across it. 

Most receivers being built today have had the 
condition which is responsible for this trouble 
corrected. 

BEFORE SERVICING ANY PORTABLE 
AC OPERATED RECEIVER, STUDY THE 
CIRCUIT DIAGRAM. IF NONE IS AVAIL­
ABLE, TRACE IT OUT BEFORE DAMAGE 
IS DONE TO GOOD TUBES. 

• 

• 

• 
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THE SERVICE EXCHANGE 
T HE information presented in the Sylvania Service Exchange is contributed by 

1ervicemen as the result of practical experience. It is very carefully considered 
before being accepted, and we believe it to be correct and authentic. However, we 

auume no responsibility with respect to results. Each hint accepted entitles the writer 
to his choice of one Sylvania receivinl[t tube. Please Indicate preference when submittin~ 
hints. Don't send routine or generally known information. Please specify tube choice. 

Airline Model 62-196. In servicing several 
of these models with dual volume controls, I 
often find that the rear unit is generally burned or 
corroded while the front is usually OK. I dis­
connect the main wire from the rear unit and 
connect a resistor of near 200 ohms to this wire 
and ground the other end of the resistor. This 
gives the cathode a voltage of approximately 5 
volts, which works satisfactorily. All sets I have 
repaired this way are still going strong. 
Keith Shelton, Florence, Kansas. 

• • • 
Arvin 1940 Car Radios. A very bad rattling 

sound from the speaker, sounding like a n off­
center voice coil has been found to result from 
spea ker cables falling too close to the driver 
stage and the resultant feedback sounds very 
much like speaker trouble. Redressing the 
cables to the side of the chassis away from the 
driver is sufficient to eliminate the trouble.­
R . K. McFall, Minot, North Dakota . 

• • • 
Crosley Fiver Roamio. Several cases have 

been encountered in which this set, even when it 
i1 shut off, has discharged batteries. 

The A plus lead, or the hot lead, since a self­
rectifying vibrator is not used , is led into the set 
on the lower left-ha nd corner. Just inside the 
frame is a metal plate, insulated from the chassis 
by fibre washers a nd sheet fibre. On this plate 
fastens the hot lead . In certain cases, it is 
found that moisture from the windshield can 
run down over the car panels and leak into the 
upper left-hand corner of these sets when they 
are installed to the left of the steering column. 
This moisture deteriora tes the fibre sheeting and 
forms rust deposits between the a nchoring plate 
and the chassis. 

Although the set is fused, the amperage loss 
may be less than that required to blow the usual 
fuse. A careful check of a ll such sets for this leak­
age is advised.-R. K. McFall, Minot, North 
Dakota. 

• • • 
G. E. Model K-62, RCA Model RS. Crackling 

and weak reception may be in the first a udio 
primary. There are two tra nsformers sealed in 
a caA with no room to mount a nother. Change 
to resistance coupling. Substitute 100,000 ohms 
for primary and 300,000 for secondary a nd couple 
detector plate to a udio grid through a .05 mfd . 
condenser.-George Baer, Roslindale, Mass. 

• • • 
Holder for Small Parts. When in need of 

something on the service bench to hold small 
bolts, nuts a nd other small parts, get a few of 
the glass coasters that are used under chair, 
cabinet and tr.ble legs. I have found that they 
are the best thing available for sma ll pa rts and 
containers on the bench.-Marion L. Rhodes, 
Knightstown , Indiana. 

• • • 
Majestic Treasure Chest (Chassis 381). 

In this set it is often impossible to get it near 
enough to the oscillation point to be sensitive. 
I have found that by removing the metal plate 
that is fastened on the chassis, the set will work 
much better and be more selective. It is very 
easy to get at by simply turning the set over and 
looking in the bottom. This plate is mounted 
on the top of the chassis, the chassis being 
mounted upside down in the cabinet.-Marion 
L. Rhodes, Knightstown , Ind ia na. 

• • • 
Philco Model 38-92. To elimina te consider­

able hum, redress the wiring as follows :- (1) 
Dress the green wire connecting the diodes of the 
75 tubes to the second i-f transformer as far 
away as possible from the filament prongs of the 
75 tube. (2) The brown wire connecting resistor 
12 to the high side of the volume control should 
be dressed under the coil of i-f transformer No. 12. 

(3) The grid lead of the 75 tube should be dressed 
towa rd the back of t he receiver a nd between the 
tube a nd the shield.- M. J. Pla novsky. Clevela nd 
Ohio. 

• • * 
Philco Model 116X, 116B. Poor shadow­

graph action . Renew the 1 megohm ca rbon re­
sistor in a- f screen grid circui t. - Wm. B. 
Miles, Altoona , Penna. 

* * * 
Replacing Hard-To-Reach Pilot Lights. 

A tool for replac ing pilot lights may be mad e 
from a n old foun tain pen (celluloid or plastic). 
Remove the "works" then slit t he open end \v.it h 
a hack saw for about I Y2 inches. T he tool has 
enough tension for removing or replacing t he 
lamp.-J ohn J . Okopinski, Moun t Ca rmel, Pa. 

* * 
RCA, C . E. & Stewart Warne!' (Using 

6L6's). Popping and sputtering at higb volume 
in receivers using 6L6 tubes, I believe is d ue to 
"arcing" over in the bases. New Sylvania 6L6G's 
cure this trouble. RCA , G . E. a nd Stewart 
~lamer receivers seem to frequentl y have this 
trouble until 6L6G's are used.-Leo Zimmer, 
Canisteo, N . Y. 

Silver Marshall Model V. A bad case of 
hum in t his receiver which ca nnot be eliminatetl 
by usua l methods such as replacement or add ition 
of filter uni ts , ca n usua ll y be traced to t he 
placement of dia l light leads which a re too close 
to the tuning meter leads. T he cure is self ­
evident.- Frank J . Moch, Chicago, Illinois. 

* * * 
Silvertone Models 6134, 6152, 6155, 6156 

6159. On these models considerable trouble has 
been ex perienced with t he oscillator co il primary 
shorting out with t he secondary d ue to the close 
spacing between each wind ing. A simple repa ir 
for this is to unsolder t he coi l from t he ba nd 
switch a nd take one t urn of wire off t he primary. 
This is ta ken off the end which is nearest t he 
secondary winding. This will clear t he short 
a nd will not a ffect the tracking of the set in t he 
least. At the same· time, there will be t he add i­
tional spacing of the one turn removed which is 
sufficient to eliminate any furth er possibi li ty of 
this trouble re-occuring. The 150 ohm resistor 
going to the injector grid of the 6A8G t ube and 
a lso the tube itself will have to be replaced in 
most cases due to the high voltage that they are 
subjected to when the short occurs.-Vincent 
F . Filizola, Holl ywood, California 

• * * 
Sonora Model A-11. This is a small fo ur 

tube AC-D C set in a plastic cabi net which ca me 
out in 1938 a nd 1939. It is absolutely essentia l 
that the back of this set be taken off a nd left 
off. There is a line ba llast in the set which is 
within 1 Y2 inches from the filt er condenser a nd 
unless ample ventilation is provided a n inopera­
tive receiver and a defective filter wi ll result d ue 
to intense heat from the ba llast a s well as t he 
heat from the 25Z5 tube. The holes in the 
bottom of the plastic cabinet should be made 
larger. 

A noise that is found on ly when moving t he 
tuning condenser is ca used from the rotor pla tes 
of the va riable condenser touching the metal 
shield of the 6D6 tube. A perma nent remedy is 
to place a sma ll piece of paper or cardboa rd 
between the tube base a nd socket on the side 
where it ~ill tilt t he tube enough to clear the 
condenser. 

In termittent reception in this model is often 
caused by the sold er lugs on t he vol ume control 
touching the chassis. The lugs of the control lay 
so close to the chassis that the best permanent 
cure is to place a la rge washer of insulati ng 
material between control a nd chassis. Be sure 
and tighten control locknut tight or control will 

turn a nd lugs will short to termina ls of fil ter 
condenser.- Marion L. Rhodes, Knightstown , 
Ind iana. 

* * * 

Stewart Warner Model 950 AC. ' oisy 
volume control. When repeated cleaning a nd re­
placement fail to clear th e trouble permanently, 
simply d iscon nect the a ntenna fro m the left ha nd 
end of the control. This isolates the antenna 
ci rcuit from the control a nd a nv noise which 
developes will not be sent t hrough the signa l 
circui ts. The cont rol carries q ui te a heavy 
current , hence the noise.-Wrlliam A. Locke, 
S. W., Huron , Sout h Dakota. 

* 
Stromber~ Carlson 400 Series. In case the 

d ia l pointer in a ny of the 400 ser ies receivers 
becomes bent during transportation or ha nd ling, 
so that it ru bs either agai nst the background of 
the dia l or t he glass, it is a simple matter to 
correct this without removing t he chassis from 
the cabinet. 

Simpl y ad just t he pointer so t hat it is approxi­
mately in the mid dle of the d ia l a nd rea ch in 
from beh ind a nd lift the slide, to which t he 
pointer is attachetl, unt il it is just off t he sli le 
bar. Then , holding t he sl ide between the thumb 
a nd first fin ger , bend it in t he appropriate direc­
t ion so t hat when it is repla ced on t he sl ide b:ir, 
t he pointer wi ll be in t he proper operatin g posi­
t ion.-Stromberg Ca rlson • i;rvice IJept. 

* 
Zenith Model 60-311. A very a nnoying. 

form of oscillation when tuning or even ad just­
ing volume, if not d ue to usua l defects, may be 
traced to the speaker. The spea ker is moun ted 
in a ma nner which does not permit a good groun d 
(if a ny) of t he spea ker frame. Grounding t he 
frame securely will defi nitely eliminate the 
sq ueal.-Mr. Frank J. Moch, Chicago, Ill inois. 

* * * 

VTVM-Wattmeter. Here is a hint regard­
in g construct ion of a wa t t meter wh ich ca n be 
used in conjunct ion with Mr . Connor' s VTVM 
as desc ri bed in Sylva nia News. 

Obtain an old power tra nsformer which still 
has its prima ry intact. Disassemble it a nd ta ke 
off a ll windings except the primary, which is 
usua ll y on t he bottom . Over this winding a nd 
insulated from it wind 7 t urns of t 12 or 114 
D.C.C. wire. Assemble un it a nd tight en ca re­
full y so it will not vib ra te. 

To calibrate, connect old primary windi ng to 
input of vacuum t ube volt meter . Our new 
wind ing consist ing of 7 turns is now our primary 
a nd is plugged into the a-c line with a fema le 
receptical in series wi th one side of t he winding. 
This receptica l receives the load t o be read. A 
cord with a ma le plug on one end and with three 
lamp sockets connected in parallel across it is 
made ior the cali bration job . ow, by inserting 
standard la mps of known wattage into these 
sockets a nd t hen t uming the VT VM dia l knoh 
un ti l eye just closes, recor<lings can be made on 
the d ia l iri green ink specifyi:ig watts consum p­
t ion. My VTVM is cal ibrated to read to 100 
watts, but by using a voltage d ivider in place of 
t he 5 meghohm resistor at VTVM input , higher 
wattage readings ma y be made. Wi t h the origi­
na l 5 megohm resistor at input of VTVM , do not 
attempt to measure wattages in excess of 100 
watts. 

If t his is not sat isfactoril y c~p l ai ned I wi ll be 
glad to send anyone a more expla natory d iagra m 
if interested. I have a lso made a t- r-f two-stage 
a mplifier to be used in conjunction with t he 
VTVM when necessary.- Wm. Lofstrom, Va l­
dosta , Georgia . 



NEW TUBES 
Continued from page 1 

TYPE 7L7- Continued 

CHARACTERISTICS 
Heater Volta11,e (Nominal) 

AC or DC ... . .. . ... . ... . ... . ... . 7 . 0 Volts 
Heate.r Curren t (Nominal) . .. . ... . 
Bulb .............. . . .. . .. .. ... .. . 
Base-Loktal 8-Pln . . .. .......... . 
Mountlnll, Position . . . ...... . .. .. . . 

0 . 32 Ampere 
T9-G 
8-V 
Any 

Direct Interelectrode Capacitances:* 
Grid to Plate. . . . . . . . . . . . . . . . . . . O. 01 µµf Max. 
Input : G to (F + K +Gs+Su + 

Internal Shield). . . . . . . . . . . . . . 8 . O µµf 
Output: P to (F + K + Gs + Su + 

Internal Shield). . . . . . . . . . . . . . 6 . 5 µµf 
*With Standard RMA Tube Shield connected to 

cathode and base shell. 
RATINGS : 

Heater Voltall,e (Nominal) 
AC or DC............ . . ... . .. . 7 . 0 Volts 

Heater Current (Nominal) . . . . . . 0 . 32 Ampere 
Plate Volta11,e ... . . . . . . . . . . . . . . . . 250 Volts Max. 
Screen Voltaite. .. . . . . . . . . . . . . . . . 125 Volts Max. 
Screen S upply Volta11,e .. . . . . . • . . 250 Volts Max . 
Plate D issipatio n ..... . ......... 1.5 Watts Max. 
Screen Dissipation . .. ... .. .. .. .. 0 . 3 Watt Max. 

Operating Conditions and Characteristics: 
Class Al Amplifier 

H eater Volta(le .. ... .... .... 6 .3 6 .3 Volts 
Heater C urrent .. .. ... .. ... 0 .3 0 .3 Ampere 
Plate Voltall,e . . ........... . 100 250 Volts 
Screen Volta11,e .. . ....... . . . 100 100 Volts 
Grid Volta11,e.... . . . . . . . . . . . - I - 1. 5 Volts 

~~fC~d':."a188. R:e"s'1~t~~:.: : : : 125Tle1s~0 cf:!!'sode 
Plate Current .. ..... .. ... . . 5 . 5 4 . 5 Ma. 
Screen C urren t .. . . .. ...... 2 . 4 l . 5 Ma. 
Plate R esistance (App. ). . . . 0 . I I . 0 Me(lobm 
Mutual Conductance . .. . .. 3000 3100 µmhos 
Grid Voltall,e for Cathode 

Current Cut-off .. ........ - 4 . 5 - 6 Volts (App.} 

Sylvania 
Type 1287 
Triple Grid 
Amplifier 

8-V 

Sylvan ia T ype l2 B7 is a si ngle-ended trip le 
grid super-cont rol a mplifier of lokta l design 
suitable for r-f or i-f service in a-c, ac-dc a nd 
a ircraft receivers. 

All of the grids terminate a t base pins, t hus 
providing a super-control r-f amplifier t ube 
without a top ca p. An in terna l cage- like shield 
connected to Pin N umber 5 is effect ive in pro­
viding a small grid to plate capacity. 

The electrica l chamcterist ics a nd a pplicat ions 
of the 12B7 a re similar to those for Type 7A7. 

The lokta l construction provides compactness, 
suitable shielding a nd t he lock-i n feature . For 
a -c service the 14-volt heater )"ati ng corresponds 
t o a 130-volt line condi tion. 

CHARACTERISTICS 
Heater Volta11,e (Nominal) 

AC or DC. .. . . . . . . . . . . . . . . . . 14 . O Volts 
Heater C urre nt (Nominal) ... . . . O. 160 Amper e 
Bulb.................... . . T9-G 
Base- Loktal 8-Pln . . . 8-V 
Mountinll, Position .. . Any 

Direct Interelectrod e Capacitances :* 
Grid to Plate .. . .............. 0 . 005 µµf Max. 
Cll,-(F + K + Gs+Su )........ 5 . 5 µµf 
C p-(F + K + Gs + S u ). ... . . ... . . 7 . 0 µµf 

*With Standard RMA Tube Shield Con nected to 
Cathode. 

RATINGS: 
Heater Volta11,e (Nominal) 

AC or DC ... ......... . .. . . .. 14 . 0 Volts 
Heater Current (Nominal) .... 0 . 160 Ampe r e 
Plate Voltall,e . . . . . ....... . . '. . . 300 Volts Max. 
Screen Volta11,e. .... . . . 125 Volts Max. 
Plate Dl•slpatlo n .... . .. . ..... 4 .0 Watts Max. 
Scr een Ols•lpatlon . . . . . . . . . . . . 0 . 4 Watt Max. 
External Grid Blas Volta11.e.. . . 0 Volt Min. 

Operating Conditions and Characteristics : 
Heater Volta11,e. . .. . 12 .6 12 .6 Volts 
Heater C urrent ... . 0 . 150 O. 150 Ampere 
Plate Volta11,e... . . . 100 250 Volts 
Screen Voltaite . . . . 100 100 Volts 
Grid Voltaite..... . . - 3 - 3 Volts 
Suppressor '. . ... . ... Connect ed to Cathode at Socket 
P late C urrent. ... 8 . 9 9 . 2 Ma. 
Scr een C urrent... 2 .6 2 . 4 Ma. 
~~~':,~1eslstance . . 0 . 25 O. 8 Me11,ohm 

Conduc tance.. ... 1900 2000 µm h os 
G rid Volta1te for Mutual Conductance 

of 10 µmhos.. . . . . . - 35 - 35 Volts 

3 5Z5G AND 3 5Z5GT TROUBLE 
A large number of inquiries have been made 

relat ive to open filaments in t ypes 35Z5G and 
35Z5GT, before t he tubes have been put into 
use. After a thorough invest iga tion of this it has 
been found t hat the majori ty of the trouble is 
caused by improper testing in the fi eld . This 
has been brought about by using improper 
settings on the testers and by inserting the tube 
before proper settings have been made. 

This t ype of tube has a 35 volt heater wh ich is 
tapped to permit the operation of a panel lamp 
across pins #2 and #3. Thus, it is very easy to 
apply improper voltages or to short this section 
of t he heater, causing damage to it. When 
making any tests on this tube, be sure the 
correct settings ·are made before inserting 
the tube in the tester. 

In receiver operation the heater ta p on pin #3 
is normally connected to pin #5 for t he purpose 
of permitting the plate current to pass t hrough 
the ta pped section of t he fila ment. This elimin­
ates the initia l surg-e voltage on t he pa nel lamp 
when the receiver . is first t urned on a nd results 
in a higher level of illumination. Therefore, 
after the tube has been put into service there are 
certain preca utions that should be followed . 
Short circuits in the B supply may cause a la rge 
drain on the rectifier, resulting in a burn-out 
in the panel la mp section of the t ube. Any t ype 
of short to the panel lamp circuit should be 
avoided; or the use of an improper type of panel 
lamp is not recommended . Also a load current 
greater than that recommended should never be 
placed on t he t ube. 

Tube tester manufacturers have been very 
coopera tive in supplying complete test data on 
a ll their inst ruments tha t wi ll test this type of 
tube. T hese data a re shown below, and addition­
a l data will appear in the next issue of t he 
Technical Section. If you do not have t he cor­
rect tube tester settings for your tester , and they 
do not appear below, they may be obtained from 
the m;i nufactu rer. Check the figures below and 
make cha nges wherever there is a difference on 
your chart, as t hese a re the correct current 
settings. 

CLOUGH BRENGLE CO. 
Model 225: 

Fil. I 2 3 4 5 6 7 8 9 IN. SH. 
m F*0 H* X* R : _ . 91 9 

Fil. IN CIRCUIT 

Mt 
Model 125-B: 
91 

Model 125-R: 
5-50 

Mt 8 5-50 
Caution : Do not use new addenda sheets in 

connection with testers which have not been 
modernized . (This caution is pri nted on the 
addenda sheets.) 

DAYTON ACME CO. 
Model 303: 

Fil. & Slide 
Cir. Sel. 1 Sel. 2 Sel. 3 Switches 

10 32 9 AC* 
*NOTE- Push A & C to "UP" posit ion before 

placing tube in socket and do not return A & C 
to normal position until tube has been removed . 
This tube normally shows SHORTED. 

Model 302:* 
9-3 46 Q 

*Switch A "UP" 
Model 301: 

J, 1 & 8 46 Q 
Model 501:* 

30 10 Q-3 .. 
*Sel. 1 a t "G" before placing t ube in socket. 

Model 22C: 
25.0 37 3 AC* 

*NOTE- Toggles A & C must be thrown to "UP" 
position before placing t ube in socket and left 
up until tube has been removed . This tube 
normally shows a SHORTED condition. 

Model 200: 
25.0 37 3 AC* 

*NOTE- Toggles A & C must be thrown to "UP" 
position before placing tube in socket and left 
up until tube has been removed. This tube 
normally shows a SHORTED condition. 

HICKOK ELEC. INSTRUMENT CO. 
Models AC-51, 51-X, T-53, 510-X, 530: 

A-11 ; B-1; Fil.- 35; L-40-R-O. Press Rect . 
Standard Button. Testers having serial number 
below 500,000 which have not been modernized, 
set " L" on 76 instead of 40. 

JACKSON ELEC. INSTRUMENT CO. 
Advice from J ackson is that a ll late t ype testers 
which will test this tube have the correct data 
appearing on their charts. For new charts or 
da ta on modernizing, write directly to Jackson. 

PRECISION APPARATUS CO. 
Models 910, 912, 915, 920, 922: 

A B C D E F Depress 
7 10 0 1 11 9* D 

(Fil. Cont.-Depress J* then B.) 
*Indicates changes made over original chart. 

Precision advises that Series 500, 500-A, 510, 
510-A, 600, 700, 800, 800-A, 815, 815-A, 900 and 
900-A, have complete new test data available 
upon request . The latest supplement bears the 
date 2/ 15/ 40. Series 910, 912 , 915, 920 and 922, 
a ll have test charts bearing the date 1/ 20/ 40 
wh!ch supersedes a ll previous charts for t his 
sen es. 

SUPREME INSTRUMENTS CORPORATION 
Model 385, 89 Series: 

Fi l. Volts . . ... . . . ............... . .. 25 
Fil. Ret urn . . . . . . . . . . . . . . . . . 7 
But'n down . . . . . . . . . . . . . . . . . . . . . . . 8 
Qua!. Sel. (R) . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 
Qual Se!. (S) . . . . . . 30 
Neon. la mp glows on F & 3 12A5 & 12Z5 switch 
up. 

Models 500, 505, 585: 
Fil. Volts . . . . . . . . 25 
Fil. Return . . . . . . . . . . . . . . . . . 7 
Switches Up . . . . .. ... . 238 
Met. Ckt... . .. . . . . .. . .. ... . . .. . .. . . . C 
Load Se!. . . . ... . ...... .. ... . 90 
Sh unt Se!. ........... . .. . . . . . . . . . . . 3 
Qua!. Se!. .. . . . ............. .. . .. 50 
When making filament open test, neon bulb 
should light on both #2 and #3. 

Model 400: 
Fi l. Volts ..... . ..... . . . . . ......... . ..... . 25 
Fil. Return . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Switches Up.. . . . .... . ...... . .. . 238 
Met. Ckt. ..... . ... . .. E 
Qml.~ . . .... 4 
When making filament open test, neon bulb 
should light on #2 and #3. 

Model 594: 
Fil. Volts . . . . . . . . . . . . . . . . . . 25 
Fil. Term . . . ... . . .... . . . . ........ . . . . . . . . E 
Meter Ckt. ... . .... .. . . . . . . . . ....... . ... . A 
But'n . Down .... . .... . .... . .. .. .. .. . .. .. 38 
Qua!. Se!. . .... .... . . .. . . ...... . .... . .... 75 
#3 shows short. 

Models 501, 502: 
Fi l. Volts . . . . . . . . . . . . . . . . 25 
Fi l. Return . . . . . . . . . . . 7 
Switches Up ......... . . . ..... .. . . . . ... .. . 5 
Meter Ckt... .. . . ..... A 
Qua!. Sel. . . . .... ......... . . . 37 
When making filament open test, neon bulb 
should light on #2 and #3. 

Models 503, 504: 
Fil. Return I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Fil. Volts II . . . .... .... .. . . .. . . ... . . . . . .. 10 
Qua!. Sel. III . . . . . . . . . . . . . . . . . . • . . . . . . . . . 1 7 
Meter Ckt . IV. . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Elements V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
When making filament open test, neon bulb 
should light on #2 and #3. 

Model 506: 
Fil. Volts I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Fil. Return II . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Fil. Return III . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Meter Ckt. IV. . . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Shunt Se!. V . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Shunt Se!. VI . .. . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Shunt Se!. VII .. . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Elements Out . . . . . . . . . . ...... . . . ... .... 3-8 
Depress #3 when making leakage test. #3 shows 
short. 

• 

• 

• 
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FOR SHOP OR TRUCK--­
A SERVICE BANNER 

Here• s a sign that will be seen 

COMPLETE 

RADIO SERVIC 

SIZE 46" x 28" 

Have you a vacant space about four feet wide that could be 
put to work advertising your service business? 

The new Sylvania Service Banner was designed to do just this 
job for you. Boldly printed in black and green on white, it is 
attractive and eye-catching. The size is 46 x 28 inches- just right 
for _the side of a truck, over the door or window of your shop, as a 
window background, or hung inside where it can be seen from the 
street. You will find a spot, insid2 or outside, that seems just 
waiting for this piece of display advertising. 

The material is a special "Duckine" fabric, sturdy and satis­
factory for outdoor service. Six brass grommets provide extra 
reinforcement for fastening to a flat surface, or it may be hung 
like a banner from the top of a window, the edge of a shelf, or from 
the ceiling. 

The price, 40c each or 3 for $1.00. We suggest two for your 
truck and one for your shop, to get maximum advertising value. 

See your Sylvania Jobber, or use the coupon on Page 3 of the 
main section for convenience in ordering. 
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NEW TUBES 
Sylvania Low Voltage Types 

A new series · of 1.4 volt battery t ubes, for 
operation on reduced "B" voltage, has been 
designated for the Sylvania line. These tubes 
are of loktal construction with t he lock-in and 
single-ended features. The performance range 
is excellent with "B" supply voltages between 
4S and 90 volts. This new series includes a n 
r-f pentode type lLCS, a pentagrid converter 
type 1LC6, and a diode-a udio pentode 1 LOS. 

The r-f amplifier of the series, type lLCS, 
has the same applications as type lLNS. It 
should be noted that there is little difference in 
mutual cond uctance with voltage supplies of 4S 
or 90 volts, as t he screen is ma intained at 4S 
volts for either plate voltage operation. This 
provides good operation for a wide range of 
battery voltages. 

T ype J LC6, the pe ... agrid converter , is similar 
to type 1LA6 and has the same applicat ion s, 
but with the feature of performance at lower 
"B" supply voltages. 

Type I LOS is the detector-audio t ube of the 
series. It consists of a diode a nd pentode 
which have circuit functions the same as those 
for t ype I LH4. T he gain obtained from the 
pentode section at reduced plate voltages is 
appreciably higher than that of a tr iode. 

An output t ube of loktal construction not 
belonging, but suitable for service with this 
series, is type 1LB4. The onl y limitation is 
that of plate voltage supply. However, 60 or 
7 S volts on t he plate wi ll give satisfactory per­
formance. With a plate voltage of 67.S volts, 
a bout 8S milliwatts power output may be ob­
tained with a tota l plate and screen drain of 4.8 
mill iamperes. Data for these new t ubes follow: 

Sylvania 
Type 1LCS 

R-F 
Pentode 

7-AO 

Sylvania Type lLCS is an r-f amplifier of 
loktal const ruction designed for service in low 
drain battery operated receivers.. .The ~~t­
standing feature of this new t ube 1s its ability 
to fun ction at reduced "B" voltages. 

Type lLCS may be used satisfactori ly in 
a-v-c circui ts since it has a medium cut-off 
characteristic. T ype lLCS is a high impedance 
tube and should be worked into a high impedance 
if maximum r-f amplification is desired. The 
conventional circuit applications are the same 
as those for T ype lLNS . 

CHARACTERISTICS 
Filament Volta~e . .... .. ... . .. I. 4 Volts 
Filament Current . ........... 0.050 Amgere 
Bulb .. . ... . . . . .... . .. . . . .... . T9-
Base-Loktal 8-Pln .. . ... . .. .. 7-AO 
Mountln~ Position ........... Any 

Direct Interelectrode Capacitances:• 
Grid t o Plate . . . . . . .. . ........ 0 . 007 µ.µ.f Max. 
Grid to all Electrodes except 

Plate ....... . . . . . . . . . . . . . . . . 3 . 2 µ.µ.f 
Plate to all Electrod es except 

Grid G . . .... . ........ .. . . . . 7 . 0 µ.µ.f 

*With standard RMA tube shield connected to nega­
tive filament . 

(Continued on page S) 



NEW TUBES 
(Continued from page 1) 

TYPE ILC5- Conti11ued 
RATINGS : 
Maximum Filament Voltage : 

Battery Operatlon- Volta!).e 
must never exceed . 1. 6 Volts 

AC/ DC Power Line 
Operation- Design Center . . I . 3 Volts 
Plate Voltage .. ...... 90 Vo lts Max . 
Screen Voltage . . . . . . 45 Volts Max. 

Operating Conditions and Characteristics: 
Filament Voltage DC .. \. 4 I. 4 Volts 
Fiiament C urrent ..... 0 . 050 0 . 050 Ampere 
Plate Volta!).e .. 45 90 Volts 
Screen Voltaite... . . 45 45 Volts 
Grid Voltage**. . . . . . 0 0 Volt 
Plate C urrent ..... . .. I. I I. 15 Ma. 
Screen Curre nt . . 25 . 20 Ma. 
Plate Resistance . . . . . 7 I. 5 M e!lohm Approx 
Mutual Conductance . . 750 775 µmhos 

**A resist ance of at least t megohm should be used in 
the grid re turn to negative filament , Pin No . 8. 

Sylvania 
Type 1LC6 
Pentagrid 
Converter 

7-AK 

Sylvania Type I LC6 i(a pentagrid converter 
of lokta l construction. designed especial ly for 
service in low drain battery operated receivers. 
The outstanding feature of T ype l LC6 is . its 
a bility to function at reduced "B" voltages, 
over the range of 45 to 90 volts. 

The circuit applications are t he same as for 
Sylvania Type I LA6, but the difference in 
characteristics and operating conditions must 
be taken into account to secure optimum per­
formance . In order to avoid oscillation diffi­
culties with this tube, the screen voltage should 
be lcept 10 volts lower than the osci llator a node 
voltage through the use of a properly by-passed 
voltage droppi ng resistor. 

CHARACTERISTICS 
Filament Voltage .... . ........ I. 4 Volts 
Fiiament C urrent ..... . . . . . . . 0 . 050 Ampere 
Bulb ........ . ... .. . ..... .. .. . T9-G 
Base-Loktal 8-Pln. . . . . . . . . . . 7-AK 
Mounting Position. . .. ... ... . Any 

Direct lnterelectrode Capacitances:* 
Grid G to Plate . ..... . . . . . .... 0. 28 µµf 
Grid G to Grid Ga ... . ........ 0 . 38 µµf 
Grid G to G rid Go ..... . ...... 0 . II µµf 
Grid Go to Grid Ga ........... 0. 6 µµf 
G rid G to all other Electrodes 

(R-F Input).. .... .......... 9 . 0 µµf 
G rid Ga to all Electrodes 

except (Go (Osc. Output) . . . 4 . 8 µ µ f 
Grid Go t o all Electrodes 

except Ga (Osc. Input) . . . . . 2 . 4 µµf 
Plate t o all other E lectrodes 

(Mixer Output). 5. 5 µµf 

*With standard RM .-\ tube shield connected to negative 
filament. 
RATINGS : 
Maximum Filame nt Voltage: 

D-C Batte ry Operation-
Voltage must never exceed I. 6 Volts 

AC/ DC Power Line 
Operation-Design Cente r . . 1. 3 Volts 
Plate Voltage . . . . . .... . ..... 90 Vo lts Max. 
Screen (Grid Gs) Voltage** . 35 Volts Max. 
Anode-Grid (Grid Ga) 

Voltage. . . . . . . . . . . 45 Volts Max. 

Operating Conditions and Characteristics: 
Filament Voltage DC .. 1.4 1.4 Volts 
Filament Current ..... 0 . 050 0 . 050 Ampere 
Plate Voltage ... . .. . . . . 45 90 Volts 
Screen Volta!le** . . . . . . 35 35 Volts 
Anode-Grid Volta!le .. . 45 45 Volts 
Control-Grid Vo ltage 

(G ) . . . . . . . . . . . . . . . . 0 0 Volt 
Oscillator-Grid 

R esistor (Go) ...... 200,000 200,000 Ohms 
Plate R esis tance . . . . . 300,000 650,000 Ohms 
Plate C urrent . . . . . . . 0 . 7 0 . 75 Ma. 
Screen Current ........ 0. 75 0 . 70 Ma. 
Anode-Grid Current . . . I . 4 I . 4 Ma. 
Oscillator-Grid 

C urrent . . . .... . . . . . . 0 .035 0 . 035 Ma. 
Total Cathode C urrents 2. 9 2 . 9 Ma. 
Conversio n Conductance : 

Control Grid Voltage 
at O Volt. . . .. . .... 250 275 µmhos 

Control Grid Voltage 
at - 2 Volts ...... . . . 50 50 µmhos 
Control Grid Voltage 

at - 3 Volts . . . . . . . 5 5 µmhos Approx. 
**Obtained preferably by using a properly by-passed 

voltage dropping resistor in series with B voltage supply. 
In order to avoid oscilla tion difficulties. the screen voltage 
must be at least 10 volts lower than the osci llator a no8e. 

~A resistance of at least t megohm should be used in 
the grid retu rn to negative filament. Pin No. 8. 

A 
~~ 

CHAT WITH ROGER WISE 
While the spotlight of publicity has been focused 

on midget or pocket porta bles a nd minia ture tubes, 
the fact that substantial popularity is being achieved 
by a group of low voltage ba ttery tubes ma nufactured 
in the T9 bulb should not be overlooked. The types 
recently introduced are 1LC6, a converter; 1LC5, an 
r-f a nd i-f amplifier; 1LD5, a diode pentode, and 
1LB4, an output pentode. 

All of the types mentioned are efficient in operation 
over a ra nge of " B" voltages from 45 to 67. 5 volts. 
In several cases they are more efficient at 45 volts 
than the corresponding miniature types. Type 1LD5, 
for instance, provides approximately twice the voltage 
gain obtained from the miniature type 1S5 when 
operated at the same plate voltage. In the case of 
the output pentode where the power output obtain­
able a t a given "B" voltage is lowered, the compensat­
ing factor is a reduction of 50% in "A" drain and a 

Chief Tube Engineer substantial saving in "B" current as well, thus 
Hygrade Sylvania Corporation improving ba ttery life or permitting a corresponding 

saving in battery size and weight. 
It i.; practical to manufacture such tubes in shorter bulb lengths, and this change 

could be made if the reduction in size gained in this manner proves attractive to 
design engineers. 

Present mount dimensions have been selected with the microphonic requirements 
in mind, and the tubes appear to be very satisfactory in this respect. It should be 
kept in mind, however, that entirely non-microphonic tubes cannot be manufactured 
at this time with clearances as small as those required for the efficient low voltage 
operation noted. Reasonable precautions to protect the tubes as much as possible 
from acoustic or other vibration are desirable, including, in extreme cases, flexible 
socket mounting. · 

Further improvements in tube characteristics are possible but it is not likely that 
additional new types will be introduced until the trends in consumer demand as regards 
set size a re better established . Our present belief is that demand for reasonable ba ttery 
life, good tone quality and good performance will take precedence over the quest for 
minimum size as regards both t ubes and radio receivers. 

Sylvania 
Type lLDS 

Diode­
Audio 

Pentode 
Sylvania T ype !LOS is a diode-a ud io pentode 

of lokta l construct ion , designed for service in 
low dra in battery operated receivers. This new 
t ube has the feature of operat ion at red uced 
"B" voltage-45 to 90 volts. 

The circui t applications are the same as those 
for type ILH4 except t hat the amplifier section 
is of pentode const ruction to take advantage 
oi higher ga in at low plate voltage, as compared 
with that of a triode. The diode plate is located 
a t the nega tive end of the filament pin No. 8. 

CHARACTERISTICS 
Filament Volta ge DC .. I . 4 Volts 
Filament C urrent.. ... . .. . 0 . 050 Ampere 
Bulb.......... . . . . . ... .... T9-G 
Base-Loktal 7-Pln .. ...... 6-AX 
Mountin~ l"osltlon .. . .. .. .. . . Any 
Direct lnterelectrode Capaci tances:* 
Grid G to Plate .. . . . ..... . . . . . 0 . 18 µµf 
Input (G rid G to F + G 2+G» . 3 . 2 µµf 
Output (Plate to F + G2 + G ».. 6 . 0 µµ f 

*With standa rd RMA tubQ shield connected to nega­
tive filame nt. 
RATINGS : 
Maximum Filament Voltage : 

Battery Operation- Voltage must 
n ever exceed . 1. 6 Volts 

AC/ DC Po we r Line . 
Operation- Design Center ... . 
Plate Voltage . . . . . 
Screen Voltage . . . . 
Diode C urrent with 10 volts D.C. 

I. 3 Volts 
90 Volts Max. 
45 Vo lts Max. 

applied .. . ......... . . .. ........ 0 .5 Ma. Min. 

Operating Conditions and Characteristics: 
Filament Voltage . . I. 4 I. 4 Volts 
Filament Current .. 0 . 050 0 . 050 Ampere 
Plate Voltage . 45 90 Volts 
Screen Voltage. . . 45 45 Vol ts 
Grid Voltage... . 0 0 Volt 
Plate Current.. .. 0 . 55 0 . 6 Ma. 
Screen Current ... 0 . 12 0 . I Ma. 
Plate Resistance ........ 900,000 750,000 Ohms 
Mutual Conduc tance .... 550 575 µm hos 

Typica l Operation as Resistance Coupled 
Amplifier 

Plate S upply** ... . 
Screen Supply** .. . 
Grid Voltage . . ... . . 
Load Resisto r ....... . 
Serles Screen Resisto r ... 
Screen Ry-Pass Condenser 
Grid Resistor ... . ... . ... . 
Voltage Gain .. ...... ... . 

40 .5 
40 . 5 

0 
I 
5 

0 . t 
5 

70 

81 Volts 
RI Volts 

0 Volt 
!.ifl Mego hn. 

7 Mel!ohms 
0 . I µf. 

5 Megohms 
120 Approx. 

** B" supply voltage minus power o utput tu be bias 

Type 117L7GT 
Rectifier-Beam 

Power Amplfier 
T ype l 17L 7GT is a combined beam pow.er 

a mplifier and rectifier contai ned in one bulb. 
The power output in the pentode section is 
limited by t he low value of maximum permissible 
plate voltage. It should be noted that the d-c 
output current is limi ted to 75 millia mperes. 

CHARACTERISTICS 
Heater Volta~e . . . . ... ..... . ..... .. .. 117 Volts 
Heater C urren t .. . . . . . . . . . . . . . . . . . . . . .09 Ampere 

Rectifier Section 
A-C Plate Voltage . . ........ . . . 117 Volts 

75 Ma. 
450 Ma. 

16 Volts 

D-C Output C urrent .. . .. . . 
Peak Plate Current ... . . ....... . . . . . . 
Tube Voltage Drop at 150 Ma .... .. . . 

Amplifier Section 
Plate Voltage.. . . . . . . . . . . . . . . . . . . . . . . 105 Volts 
Scr een Voltages . . . . . . . . . . . . . . . . . . 105 Volts 
Grid Voltage. . . . . . . . . . . . . . . . . . . . . . . . -5.5 Volts 
Plate C urrent ...... . . . . . , .. , . . . . . 45 1Ma. 
Screen Current.. . . . . . . . . . . . . . . . . . . . . 4 .0 Ma. 
Plate R esistance . ......... . . . .. . .. ... 20,000 Ohms 
Load R esistance .. . . . . . . . . . • . . . . 4,000 Ohms 
Power Output ...... . . . . . . . . . . . .60 Watt 
Total Distortion . . ·. . . . . . . . . . . 5 Per Cent 

Base Pin Connections (Bottom View) 
I. Rectifier Cathode 5. Screen 
2. Heater 6 . Rectifier Plate 
3. Plate 7. Heate r 
4. Grid 8. Amplifier Cathode 

• 

• 
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T HE informa tion presen ted in the Sylvania Service Exchange is contributed by service men 
as the result of practical experience. It is very carefully considered before being accepted , 

· and we believe it to be correct and a uthentic. However, we assume no responsibility with 
respect to results. Each hint accepted entitles the writer to his choice of one Sylvania receiving 
tube. P lease indicate preference when submitting hints. Don't send routine or generall y known 
information. P lease specify t ube choice. 

Arvin M ode l 618. For hum simi lar to that 
caused by an open filter condenser check all of 
the tube socket rivets which a re used for ground­
ing lugs. Man y of these will ma ke poor grounds 
although they will check OK on the voltmeter. 
For permanent repair, solder ground wire from 
chassis to each of these lugs.- E. H. Abel, 
Da lla s, Oregon. 

* 
Atwater Kent M odel 82. oise when the 

chassis is tapped , simi lar to that of a microphonic 
t ube is probably caused by the coil shield over 
t he i-f transformer being loose. It must be 
absolu te ly tight. Drill these shields for an align­
ing tool and solder them to the chassis for a 
permanent cure. Check the alignment of i-f 
trimmers at 130 KC.-Marion L. Rhodes, 
Knigh t town, Indiana. 

* * * 
B. 0 . P. 393, 980. While t his is quite an 

old set, it works well and has very good tone. 
l have had several of these which, after a year 
or two of operation, developed an a nnoyi ng 
vibrator " hash," even though there was no 
objectionable hum. Replacing the two elec­
trolytics located in the speaker case eliminates 
this hash.-E. Meinert, Sharpsburg, Penna. 

* * * 
Ch evrole t Mod e l 364441. If the original 

style of vibrator is not avai lable for replacement 
in this radio, a Mallory 245 or Rad ia rt 5413 
synchronous vibrator may be used by ma king 
a few changes. Disconnect a ll wires to the type 
84 tube socket a nd run the two secondary wires 
of the tra nsformer to the fil ament terminals of 
the 84 socket, the center tap on power trans­
former to the in-put of filter choke. Run the 
two prima ry leads of transformer to cathode 
and plate termina ls of the 84 socket leaving the 
center tap as is. Then place a buffer condenser 
of a bout .02 mfd., 2000 volts across the secondary 
of the transformer, (filament terminals on 5 
prong socket-84). Then use a synchronous 
vibrator, pluggi ng it in the origina l 84 socket. 
Ma ke sure the vibrator case makes a perfect 
ground to chassis of set to eliminate vibrator 
hash.-Fred E. Berry, Olive Hill , Ky. 

* * * 
Chrysler Phi lco Mod el C-1708. To cure 

chassis noise pickup, install a choke in the hot 
field coil lead and hot voice coil lead just inside 
the case in the circuit between the junction of 
the 250 mmf. condensers and the two circuits. 
Insta ll .05 mf. at the load side of the first "A" 
choke to ground, with t he con nections as short 
as possible. Bond the speaker lead shield to 
the case at the top right side, keeping the lead 
as close to the case as possible. Bond the end 
of the speaker lead shield to the speaker mount­
ing screw nearest the plug with a heavy bond. 
Curtis W. Winega r, Salem, Oregon. 

* * * 
Electrolytic Condensers. When you get a 

small midget radio in with dual high capacity 
condensers in a round cardboard container, it is 
sometimes difficult to get the exact replacement. 

Saw off the bottom of an old electrolytic 
condenser, leaving the top section the right 
length. Ta ke miniature tubulars and place in 
the can a fter it is lined with fiber paper or other 
insulator and the job is done a fter the sealing 
compound is poured in .- Arleta Radio Service, 
Port land, Oregon . 

* * * 
Fada 55 Series. In Volume 8 No. 7, you 

showed a hint on the Fada 55 Series regarding 
high pitched whist le. To correct this, I have 
found it necessary to change the right ha nd side 
of speaker facing front of the set so that the 
leads will come out on the side of the 12A8 
instead of being close to the 12Q7. Also a goat 

shield around the t ube or a .01 condenser from 
plate to ground will work, but a ll these will cut 
sensitivity.-W. Mergenthal, St. Louis, Mo. 

* * * 
Ford Philco Mod el 1442. I have had several 

of these setli with the old complaint, " It plays 
fine for a while a nd then goes off and on." I 
find that replacing the condenser in the input 
circuit of the volume control remedies this 
complaint.-E. Meinert, Sharpsburg, Penna. 

* * * 
Philco Model 65. Set dead except locals; 

very low, or no plate a nd screen voltages on r-f 
tubes. Look for the shielded lead running from 
the first r-f t ube plate to the r-f transformer under 
the shield that covers the entire second r-f stage. 
The rubber insulation on this lead breaks down 
aad shorts to the flexible shield covering it. The 
short may be intermittent.-Earle W. Meredith , 
Rochester, N. Y. 

* * * 
Philco Model 80 A-C Four Tube. Two 

common noise troubles. Plate lead from i-f 
transformer to first 36 rubs coil base a nd insula­
tion is punctured. Flashing over occurs. 

Grid resistor (#20) first 42 tube lies close to 42 
socket prong and when anyone walks or a heavy 
t ruck passes, it shorts to the tube. When servic­
ing these sets check these two points. -George 
Baer, Roslindale, Mass. 

* * * 
Pontiac Air Chief Mod el 983070 5. This 

model develops a trouble characterized by bad 
distortion and very low volume. Removing the 
phase inverter t ube (6SF5) will give the volume 
a big boost and clear up reception to a marked 
degree. Before delving in to the rather complex 
inverter circuit, and the t ype of inverse-feed ­
back which is peculia r to this United Motors 
circuit, check the volume control closel y. There 
is a tap at 250,000 ohms on the megohm control. 
The lug is so placed t hat under und ue conditions 
of vibration or twisting of t he control it may cut 
through the insulating paper wh ich is provided 
and short to the chassis. This materia lly changes 
a ll voltages applied to the 6SQ7 second detector 
a-v-c audio stage and to the phase inverter, 
since the latter's cathode is tied into the cathode 
circuit of the 6SQ7. Remova l of the phase 
inverter decreases the cathode-current of the 
common supply, and accordingly reduces the 
bias voltage on the 6SQ7, permitti ng increased 
gain a nd a lmost norma l performa nce, except for 
the fact that the output stage then operates 
single-ended and none too efficiently.-R. K. 
McFall, Minot, North Dakota . 

* * * 
S tewart Wa r n er Mod el 01-689. If you 

should receive a compla int that there is excessive 
need le scratch during phonograph operation of 
t he Model Ol-6B9, check the phonograph pick-up 
con nections at the "Phono-Radio" switch under 
t he top panel as described below: 

1. First samples of this receiver had a 220,000 
ohm resistor across the pick-up connections. 
In these sets, remove the 220,000 ohm 
resistor a nd connect a 68,000 ohm resistor 
(or 70,000 ohm if no 68,000 ohm unit is 
avai lable) across the pick-up. Then con­
nect a .003 mfd. condenser across this shunt 
resistor. 

2. A few sets had the 68,000 ohm resistor 
connected across the pick-up, but no .003 
mfd. condenser. In these sets, add the 
.003 mfd. condenser across the pick-up 
con nections. 

3. Most sets will have a 68,000 ohm resistor 
a nd a .003 mfd. condenser connected across 
the pick-up. These sets should not be 

changed but if there is excessive needle 
scratch, ma ke sure the .003 mfd. condenser 
is not open-circuited. 

4. Some sets using a slight ly different pick- up 
have a 470,000 ohm resistor a nd a .001 mfd. 
condenser connected across the pick-up. 
T hese should not be cha nged a lt hough a 
slight ly larger condenser would cut the 
high notes more and such a condenser 
could be used if the customer prefers the 
tone q ua lity with the larger condenser. 

IMPORTANT 
If there is any "growli ng" duri ng phonograph 

operat ion , be sure the chassis hold-down bolts 
are loosened suffi cient ly to permit the radio 
chassis to floa t on its rubber cushions. Also, if 
it is a very early chassis, make the change 
described in Section 1 of this hi nt . If th is 
does not remove the growl, replace the 22 ,000 
ohm resistor connected to t he ta p of t he volume 
control with a 47 ,000 ohm resistor. 

Stewart Wa rner ervice Department 
* * * 

Zenith Mod el 6J230. Choked reception 
when one of the pi lot lights is out can be traced 
directly to this pilot light. This is due to the 
fact that the fila ment circuit in this set is such 
that when one of the pi lot lights are burned 
out, the voltage on the lj 6G tube is red uced to 
a litt le over 1 volt. Replacement of the pi lot 
light again restores the set to its norma l oper­
ation.-Frank R. Nutter, Milton , . H. 

LONG LIFE 
In Roger Wise's Cha ts in Sylva nia ews, 

Vol ume 8, o. 2, and Volume 8, o . 3, a thorough 
discussion of t ubes built for especially long life 
was d iscussed. In that discussion it was men­
tioned t hat t ubes used in telephone repeater 
service might be used over a n un usua l length of 
time. We have received a letter from a Sylva nia 
booster who verifies t he fact that Sylvania t ubes 
are long lived, when used in th is t ype of service . 
The letter from our Sylva nia friend is given 
below: 

Decatur, Illinois 
Gentlemen : 

Having sold and used Sylvania t ubes for the 
last seven years in all types of equipment in 
which vacuum tubes are used , we a re more tha n 
ever· sold on Sylvania qua lity, dependabi li ty, 
and end urance. 

One of our customers has operated a pair of 
Sylvania t ype 56 t ubes in a telephone repeater 
circuit fo r over 40,000 hours of continuous 
service. T hese t ubes were purchased November 
18, 1934 a nd put in service a t once and have 
operated 24 hours a day ever since. 

T his record and many others like it are the 
reasons why we a re proud to sell and use Sylvania 
tubes at a ll times. 

- Adams Radio & Sound Service 
(signed) R. W . Tackett, Service Mgr. 

Technical Section Index 
A n ew index for all issues of Sylvania 

News Technica l Sections is now available , 
free on r equest. The ind ex pa~e is 
punched, suitable for insertion in the 
Technica l Section binder . 
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35ZSG-3sZsGT 
TESTER LIMITS 

The last issue of the Sylvania News Technical 
Section carried an article covering trouble en­
countered in · tescing the 35Z5G and 35Z5GT 
tubes. The article stated that additional data 
on ot her makes of testers would appear in this 
issue. Through the coopera tion of the respec­
tive tester manufacturers, these promised da ta 
are shown below. The data shown provides 
the latest test conditions, but it should be kept 
in mind that to prevent possible da mage to an y 
tube, controls of the tester should not be cha nged 
while the tube is in the test socket. 

EARL WEBBER COMPANY 
Model 30, 30A 

1 2 3 
4 F 9 

Must show short as BCH 

Model 50 
2 3 Socket 

4 9 F 3 
Must show short a t BCH 

Model 60, 85 
2 3 Socket 

4 9 F 5 
Must show short at BCH 

Model 70 
Fil. Ret. Mas. Se!. Qua I. 
35 H Rec. 2 18 

Model 80, 80A Confidence Tester 
1 2 3 Socket 
9 0 10 10 

Model 150 
2 3 Socket Test 

14 J 8 6 Amp. 

Model 200, 210 
2 3 4 Socket Load 

18 K 6 D 6 w 
MILLION RADIO & TELEVISION 

Models DF and BG 
Voltage . . .. .. . . 25 25 
Selector . . . . 5 5 
Load . ... 2 2 
Socket . . . . . . . . . . . 4 
Filament Selec.. . . . . . 7 

Shows short on 3 a nd 8 as well as 2 a nd l 0. 

TRIPLETT ELECTRICAL 
INSTRUMENT CO. 

Models 1610, 1611 (Serial over 11,000) 
Load A B C D E F 

16 4 2 7 & 9 5 2 
Models 1610, 1611 (Serial under 11,000) 

16 4 3 1 8 9 
On short test keep button #6 in row " D" down 

a t a ll times. 

Models 1213, 1612, 1613 
F T S E L 
32 K S 4 20 

Good tube shows short on 5. 

Fil. Volts 
25 

25 

Model 1212 
Tube 
Test 

R 

Short 
Test Selector 
s 4 

Model 1210-A 

Use specia l ada pter R . 

Load 
20 

16 

TRIUMPH MFG. COMPANY 

Models 420, 
Model Fil. 
420 10 
430 10 
440 10 
443 9 
444 9 
Automatic 

430, 440, 
Load 

A 

443, 
Se!. 
44 
44 
44 
44 
44 

Visogra ph 9 20. 5 
•snap switch to "A" position. 

444, 
Switch 

c• 
c• 
c 
c 
c 
c 

~Uft 

ST AND ARD FIXED RESISTORS 
Given below is a list of RMA "Preferred Values of Fixed Composition Resistors" . This list has been 

introduced and standardized by the Radio Manufacturers Association, so that the problems of initial 
supply and replacement for fixed resistors might be less involved. 

The preferred values shown below are divided into three tolerance groups, ±5%, ±10%, and ±20%. 
Where the voltage drop across resistors is somewhat critical, as in bias resistors, the 10% group is the 
most practical and economical. Only in special cases will the 5% group need to be used . 

The application of Ohms law in determining the values of resistance used in vacuum tube circuits, 
often results in calculating odd values since the currents and voltages are determined largely by the 
operating characteristics of the tubes. Obviously, it is not feasible to design tube characteristics to 
suit pre-determined values of resistors. Thus, in using Ohms law to calculate a resistor value, it fre­
quently occurs that the value is not on the preferred list . In such cases it is desirable to choose the 
resistor of nearest va lue, either larger or smaller, according to the characteristics of the circuit. For 
instance, if the value of a cathode resistor is calculated to be 110 ohms, it is found that the nearest 
values in the 10% tolerance group are 100 ohms and 120 ohms. If the plate and screen voltages are 
high, it is desirable to use the resistor that will provide more bias (in order to safeguard tube life and 
operating characteristics) and hence the 120 ohms unit should be used. Where the voltages tend to 
run low, the lower value resistor should be used. The same reasoning applies to the screen and plate 
resistance which are, in general, not as critical as cathode bias resistors. This reasoning applies to the 
resistor values shown with the Bias Resistor Chart in the Sylvania Technical Manual. 

The group below furnishes a complete line of values which will meet the majority of circuit require­
ments. Adherences to the standardization eliminates the necessity of maintaining large stocks of 
resistors whose values are seldom used, and should simplify the replacement of resistors in servicing 
work. 

Pixed Composition Resistors-Pref erred JXumber Values 

=~~IFa I~ 
t t t t 
A B C D 

PREFERRED VALVES OF 
RESISTANCE (ohms) RESISTANCE DESJGNA TlON 

:I: 203 :I: 103 :I: 5 3 
D-No Color D-Silver D-Gold 

10 10 10 
II 

12 12 
13 

15 15 15 
16 

18 18 
20 

22 22 22 
24 

27 27 
30 

33 33 33 
36 

39 39 
43 

47 47 47 
51 

56 56 
62 

68 68 68 

100 

150 

220 

330 

470 

680 

1000 

1500 

2200 

3300 

4700 

6800 

75 
82 82 

100 

120 

150 

180 

220 

270 

330 

390 

470 

560 

680 

820 

1000 

1200 

1500 

1800 

2200 

2700 

3300 

3900 

4700 

5600 

6800 

8200 

91 

100 
110 
120 
130 
150 
160 
180 
200 
220 
240 
270 
300 
330 
360 
390 
430 
470 
510 
560 
620 
680 
750 
820 
910 

1000 
1100 
1200 
1300 
1500 
1600 
1800 
2000 
2200 
2400 
2700 
3000 
3300 
3600 
3900 
4300 
4700 
5100 
5600 
6200 
6800 
7500 
8200 
9100 

A 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Red 
Red 
Red 
Red 
Orange 
Orange 
Orange 
Orange 
Yellow 
Yellow 
Green 
Green 
Blue 
Blue 
Violet 
Gray 
White 

Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Red 
Red 
Red 
Red 
Orange 
Orange 
Orange 
Oranre 
Yellow 
Yellow 
Green 
Green 
Blue 
Blue 
Violet 
Gray 
Yt'hite 

Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Red 
Red 
Red 
Red 
Orange 
Orange 
Orange 
Orange 
Yellow 
Yellow 
G reen 
G reen 
Blue 
Blue 
Violet 

whfte 

B 
Black 
Brown 
Red 
Orange 
Green 
Blue 
Gray 
Black 
Red 
Yello'I' 
Violet 
Black 
Orange 
Blue 
White 
Orange 
Violet 
Brown 
Blue 
Red 
Gray 
Green 
Red 
Brown 

Black 
Brown 
Red 
Orange 
Green 
Blue 
Gray 
Black 
Red 
Yellow 
Violet 
Black 
Orana:e 
Blue 
White 
Orange 
Violet 
Brown 
Blue 
Red 
Gray 
Green 
Red 
Brown 

Black 
Brown 
Red 
Orange 
Green 
Blue 
Gray 
Black 
Red 
Yellow 
Violet 
Black 
Orange 
Blue 
White 
Orang_e 
Violet 
Brown 
Blue 
Red 
Gray 
Green 
Red 
Btown 

c 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 
Black 

Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 

Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
!Ud 

~ A C B 
PREFERRED VALVES OF 

RESISTANCE (ohms) 
:I: 203 :I: 103 :I: 53 

D-No Color D-Silver D-Gold 
I 0000 I 0000 I 0000 

11000 
12000 12000 

13000 
15000 15000 15000 

16000 
18000 18000 

20000 
22000 22000 22000 

24000 
27000 27000 

30000 
33000 33000 33000 

36000 
39000 39000 

43000 
47000 47000 47000 

51000 
56000 56000 

62000 
68000 68000 68000 

75000 
82000 82000 

I 00000 I 00000 

120000 

150000 I 50000 

180000 

220000 220000 

270000 

330000 330000 

390000 

4 70000 470000 

560000 

680000 680000 

820000 

1.0 Mer. 1.0 Mer. 

1.2 Mer. 

1.5 Mer. 1.5 Mer. 

1.8 Mer. 

2.2 Meg. 2.2 Meg. 

2.7 Mer. 

3.3 Meg. 3.3 Meg. 

3.9 Meg. 

4.7 Meg. 4.7 Meg. 

5.6 Meg. 

6.8 Meg. 6.8 Meg. 

8.2 Mer. 

91000 

100000 
110000 
120000 
130000 
150000 
160000 
180000 
200000 
220000 
240000 
270000 
300000 
330000 
360000 
390000 
430000 
470000 
510000 
560000 
620000 
680000 
750000 
820000 
910000 

1.0 Meg. 
I.I Mer. 
1.2 Meg. 
1.3 Meg. 
1.5 Meg. 
1.6 Meg. 
1.8 Meg. 
2.0 Meg. 
2.2 Mq. 
2.4 Mq. 
2.7 Meg. 
3.0 Mer. 
3.3 Meg. 
3.6 Meg. 
3.9 Meg. 
4.3 Meg. 
4.7 Meg. 
5.1 Meg. 
5.6 Meg. 
6.2 Meg. 
6.8 Meg. 
7.5 Meg. 
8.2 Meg. 
9.1 Meg. 

10.0 Mq. 10.0 Mq. 10.0 Mei. 

RESISTANCE DESIGNATION 

A 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Red 
Red 
Red 
Red 
Orange 
Orange 
Orana:e 
Orange 
Yellow 
Yellow 
Green 
Green 
Blue 
Blue 
Violet 
Gray 
White 

Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Red 
Red 
Red 
Red 
Orange 
Orange 
Orange 
Orange 
Yellow 
Yellow 
Green 
Green 
Blue 
Blue 
Violet 
Gray 
White 

Brown 
BrowQ 
Brown 
Brown 
Brown 
Brown 
Brown 
Red 
Red 
Red 
Red 
Orange 
Orange 
Orange 
Orange 
Yellow 
Yellow 
Green 
Green 
Blue 
Blue 
Violet 
Gray 
White 

Brown 

B 
Black 
Brown 
Red 
Ora nge 
Green 
Blue 
Gra y 
Black 
Red 
Yellow 
Violet 
Black 
Orange 
Blue 
White 
Orange 
Violet 
Brown 
Blue 
Red 
Gray 
Green 
Red 
Brown 

Black 
Brown 
Red 
Orange 
Green 
Blue 
Gray 
Black 
Red 
Yellow 
Violet 
Black 
Orange 
Blue 
White 
Orange 
Violet 
Brown 
Blue 
Red 
Gray 
Green 
Red 
Brown 

Black 
Brown 
Red 
Orange 
Green 
Blue 
Gray 
Black 
Red 
Yellow 
Violet 
Black 
Orange 
Blue 
White 
Orange 
Violet 
Brown 
Blue 
Red 
Gray 
Green 
Red 
Brown 

Black 

c 
Orange 
Ora nge 
Ora nge 
Orange 
Orange 
Orange 
Orange 
Orange 
Orange 
Orange 
Orange 
Orange 
Orange 
Orange 
Oran re 
Oranre 
Oran1e 
Ora nee 
Orana:e 
Ora nee 
Orange 
Orange 
Orange 
Orange 

Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yel!ow 
Yellow 
Yellow 

Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 

Blue 

• 

• 

• 
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TECHNICAL SECTION 
Copyright 1940, Hygrade Sylvania Corporation 

SEPTEMBER-OCTOBER, 1940 EMPORIUM, PENNA. 

SYLVANIA PANEL LAMP KIT 
WITH POPULAR ASSORTMENT 

In response to many requests from Sylvania jobbers, reflecting 
the wishes of servicemen, Sylvania now offers a convenient assort­
ment of panel lamps packed in a sturdy cardboard box, size 3 % x 
9%x11,4 inches, small enough to fit into your pocket or Service Kit. 
Characteristics covering the complete Sylvania panel lamp. line 
are shown on the inside of the cover. The corners of the kit are 
reinforced with metal, and the top opens back to display the 
contents. 

Sixty lamps, in five assorted types, representing approximately 
80% of the entire demand, are mounted on platforms the same 
size as in the regular ten-lamp carton. When the kit needs to be 
refilled, simply insert a new platform from a regular carton. 

Servicemen who have searched through a drawer or a service kit 
for the proper panel lamp for a repair job, perhaps to find the 
needed type missing, will appreciate the convenience of this Panel 
Lamp Kit. All the needed types are easily available, and it is easy 
to see when refills of a particular type are needed. 

GET THE PANEL KIT FROM YOUR SYLVANIA JOBBER 

Vol. 8, No. 11 

NEW TUBES 

Sylvan la 
Type 7H7 

Triple Grid 
Amplifier 

8-V 

Sylvania Type 7H 7 is a single-ended triple 
grid semi-remote cut-off a mplifier of loktal con­
st ruction , somewhat similar in characteristics 
to type 6AB7 / 1853, except that t he mutual 
cond uctance and heater current are slightly 
different. 

Type 7H7 is particularly adapted for r-f a nd 
i-f stages in television and freq uency modulation 
receivers where, due to the low impedance of 
the circuits and inherent low gain, the use of a 
tube of this t ype is highly advantageous for 
securing better performance. 

CHARACTERISTICS 
H eate r Voltage (Nomina l) AC or DC 7 . O Volts 

~~r~~~ _c u rren_t (No_m.'na_Il::::::::: :o. 32 *9-f;ere 

Base-Loktal 8-Pln . . . . . . . . . . . . . . . 8-V 
M ounting P os itio n . . . . . . . . . . . . Any 

Direct Inter e lectr o d e Capaci tances :* 
G rid to Plate ...... ............. . .. 0 007 µµ f Max. 
Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. 0 µµf 
Output .. .. ................. . ...... 7 . O µµ f 

*With standard RMA tube shield connected to cathode 
and internal shield . 

RATINGS: 
H eat e r Voltage (Nominal) AC or DC 7 . O Volts 
Heate r C urre nt (Nomi n al) .......... O. 32 Am pere 
Pla t e Voltage ... . . . . ................ 250 Volts Max. 
Scr een Voltage .. .. ............ • .. .. 150 Volts M ax . 
Screen S upply Voltage ... . . . ...•.... 250 Volts Max . 
Pla t e Dissipatio n ......... .. .... . . . . 2. 5 Watts M ax. 
Scr een Dissipatio n ............ . . . . . . 0 . 5 Watt Max. 

Operating Conditions and Characteristics: 
C lass Al Amplifier 

H eater Voltage . . . . ... . . . ..... 6 . 3 
H eater C urrent ..... . ......... 0 . 3 
Plate Voltage ..... .. .. ... . . . . . 100 
Screen Voltage ..... . ..... . . . . 100 
G rid Voltage . . . . . . . . . . . . • . . . . -1 
S uppressor . . . . . . . . . . . • . . . . . . . O 
Plate C urren t . .......... . . ... 8 . 2 
Scr een Current ... .......... .. 3 . 3 
Plate R esis tance ... ....... .... 0 . 25 
Mutual Conductance ......... 3808 
Grid Voltage for Mutual Con -

duc tance of 40 µrnhoa 
(Approx.) ... .. ......... . . ... -1 2 

Sylvania 
Type 7N7 
Duotriode 
Amplifier 

6 . 3 Volts 
0 . 3 Ampere 
250 Volts 
150 Volts 

- 2. 5 Volts 
0 Volt 

9 . 5 Ma. 
3 . 5 Ma. 
0 . 8 Megohm 

3800 µm h os 

- 19 Volts 

8-AC 

Sylvania Type 7N7 is a single-ended duotriode 
of loktal const ruction, designed especially for 
use as a phase inverter or as a voltage amplifier. 
The electrical characteristics for a single section 
closely parallel those of a T ype 6JSG triode. 
Except for capacitances type 7 7 is electrically 
equivalent to type 6F8G. The plate, grid a nd 
cathode of each triode section a re brought out 
separately thus permitting adaptations to special 
designs. The voltage between heater and 

(Continued on page 2) 



TESTING TYPE 
117Z6G and 117Z6GT 

When t he 11726G and 11726GT were an­
nounced, the heater had a center tap brought 
out to a separate base pin (Pin No. 1) so that 
the tube could be operated with the heaters in 
parallel at 58.5 volts if necessary. Recently the 
Fire Underwriters ruled tha t this type of con­
struction was not permissible in new equipment. 
With this ruling Sylvania, as well as all other 
tube manufacturers, discontinued this t ype of 
construction and provided a tube without the 
heater tap. All present shipments of Sylvania 
11726G and 11726GT tubes a re of the new 
style--without a center tap. 

Some of the first tube testers providing test 
arrangements for the 11726G and 11726GT 
either paralleled the heaters or tested each half 
separately so that only the 50 volt filament tap 
on the tester was required. With such testers 
it is obvious that the new tube, without the 
center tap, cannot be tested unless changes are 
made in the tester. Owners of any testers that 
will not test the 11726G or 117Z6GT should 
write directly to the tester manufacturer for 
new testing date. In writing, be sure to give 
the model an_d serial numbers of the instrument 
for which the data is desired . 

Some tester manufacturers have given data 
on this subject as shown below: 

Hickok Electrical Instrument Co. The 
11726G tube, whether it has a fi lament ta p or 
not, can be tested on Hickok tube testers. When 
a test is made on the tube, the push button 
marked "GAS NO. 1" is pressed. The button 
is held down while the tube is heating. This 
button opens the filament t ap if the tube is of 
older construction. Rated voltage is applied to 
filament . 

Precision Apparatus Company. New 
charts are available for all current and past 
Precision models, listing new test data for the 
11726 as well as test limits for many new tubes. 
Write for new chart, giving model and seria l 
numbers. 

Simpson Electric Company. On Testers 
300, 350, 400, 450 a.nd 500, throw switch one (1) 
to open position. This will provide tests for 
11726 whet her tapped or not. 

On old testers that have been modernized 
(Models 220, 222, 325, 333 and 440) the new 
11726 without the center tap can be tested by 
setting the filament return at "I"; Fil. Sel.- 9.5; 
Load-1, Tube Sel.-46; Toggles: Test 1-8, 
Test 2-D. The short check, same as any 
tube listed with an asterisk (*). 

Supreme Instruments Corporation. Test­
ing data for the new 11726G and 11726GT for 
Supreme testers are quite extensive and will be 
shown in next issue. Write directly to Supreme 
for data needed before then. 

Readrite; Triplett. The elimination of the 
center-tap on the 11726G and 11726GT, does 
not affect the test limits originally established. 

Triumph Manufacturing Company. All 
testers released since the introduction of the 
11726 tube, test both sections of the tube in 
series, thus necessitating no change for the tube 
without the center tap. These testers are 
Models 440 to 444, inclusive. 

TYPE 117Z6GC 

After discontinuing the 11726G with center­
tap construction, several requests have been 
received for this tube for replacement use in 
equipment designed to use the center-tap con­
nection. To comply with these requests we 
have made a stock of these tubes available for 
replacement purposes. The type number is 
11726GC-the suffix "C" indicating center-tap 
construction. Since the demand is limited, the 
type 11726GC will not be placed on our regular 
price literature. It will be available on orders 
at the same list price as that of the regular 
11726G-$1.60. The 11726GC should be used 
only for replacement in equipment requiring 
the center-tapped construction. Whenever the 
regular l 1726G can be used it should be specified. 

A CHAT WITH ROGER WISE 
A few years ago a ll radio tubes for general service 

were of la rge size, with wide spacings and plenty of 
clearance. In such construction maintenance of 
quality standards \Vas comparatively simple matter. 
In the past few seasons there has been an increase 
hoth in the number of types of t ubes, in tubes with 
highly complicated design and more exacting con­
struction requirements and a t rend to smal ler tubes. 

While the general public may take maintenance of 
quality as a matter of cou.rse, the question does not 
appear so simple to the radio trade. There are 
various factors, a ll the direct result of extensive 
research a nd study of the problems involved , which 
make it possible to meet present manufacturing 
requirements efficiently, a nd at the same time to hold 
fast to the quality standa rds always insisted upon in 
Sylvania tubes. 

Chief Tube Engineer 
Hygrade Sylvania Corporation 

In Hygrade Sylvania factories, both lamp and tube, 
a great deal of emphasis has been placed on factory 
equipment . . Modern, high speed machines have been 
purchased whenever available, and when not avail­

able, the required types have been constructed in our own machine shops by men 
trained in our work a nd therefore , competent to undertake the highly specialized 
tasks involved. 

Many of the newer types of tubes require machine equipment not generally avail­
able. A recent addition to our stem depa rtment is a new type of header machine 
which is designed for higher speed operation with greater precision of workmanship 
than possible on the older standard machines. In other departments where new 
requirements are being encountered, similar additions are being made. 

Only by attention to important items of this kind is it possible to keep up with the 
"March of Time," meeting new and higher quality standards, keeping costs under 
control, and providing adequate production to meet customer's requirements. 

It is a lso true t hat improved equipment makes a "step up" in design limits possible 
and thus adds to progress in tube developments. Clearances between grids, or be­
tween a grid and the filament or cathode, are much smaller in la te design "high Gm" 
types-in fact in many cases they are so small _as to have been in the classification 
of " impossible" or at least "impractical" until very recently. Now many of such 
types of tubes are being produced in very large quantities with characteristics as 
uniform as was possible with widely spaced elements only a few years ago. 

Such improvements are of more than academic interest, as t he extension of the use 
of tuhes to new and important fields has frequently depended upon such a process 
of evolution in manufacturing technique. 

NEW TUBES 
(Continued from page 1) 

TYPE 7N7- Continued 

cathode should be kept as low as possible if 
direct connection is not made. 

For phase inverter service the effective plate 
voltage is the supply voltage minus the voltage 
drop in the plate resistor. The self-biasing 
resistor will not require a by-pass condenser 
when the 7N7 is utilized for phase inversion. 
The values given for voltage amplification are 
the voltages as measured from plate to plate for 
a signal of one volt applied to the grid of the 
input section . The maximum output voltage is 
also given for the entire tube, measured from 
plate to pla te when the maximum peak signal 
is applied to the input grid. 

The value of grid return resistance of the 
succeeding audio amplifier should be governed 
by the type of tube employed in that stage, 
but should never be less than twice the plate 
resistance of the 7N7 in order to avnid serious 
distortion. 

Because of its dual features this tube tends 
to have a higher operating temperature than 
most tubes with the same bulb size. For th is 
reason it is recommended that it be located in a 
well ventilated position . Where excessive heat­
ing is encountered due to insufficient ventilation 
special attention must be given to the grid bias 
and grid resistor values employed to restrict 
the possibilities of grid emission. 

CHARACTERISTICS 

Heater Voltage (Nomina l) AC or DC 7 . 0 Volts 

~~T~e~ -~~rren·t· (No·m·ln·a·I ~: : ::: : : : : : o. 64 ~~gere 
Base-Loktal 8-Pln . . . . . . . . . . . . . . . . . 8-AC 
Mounting Position. . . . . . . . . . . . . . . . . Any 
Direct lnterelectrode Capacitances:* 

Triode ( I) Triode (2) 
Grid to Plate ... . . . ... . ... 3 . 0 3 . 0 µµf 
Grldto(F+K+Shleld) .. . 3 . 4 2 . 9µµf 
Plate to (F+K+Shle ld) .. . 2. O 2 . 4 µµ( 
Plate (I ) t o Plate (2). . . . . . 0 . 34 µµ ( 
Grld ( l ) toGrld (2)....... 0.4 µµ ( 
Grid (I ) to Plate (2) . .. . . . 0 . 08 µµ( 
Grid (2) t o Plate (1) . . . . . . 0. 06 µµ f 

*With standa rd RMA t ube shield connected to cathode . 

RATINGS : 
Heater Voltage (Nominal) AC o r DC 7. 0 Volts 
Heater C urre nt (Nominal). . . . . ... 0. 64 Ampere 
Plate Voltage ... . . . .. . .... .. . . .. ... . 300 Volts Max . 
Plate Dissipation per Plate .......... 2. 5 Watts Max. 

Operating Conditions and Characteristics: 
C lass A Amplifier 

Heater Voltage . .. . ...... . . . . . 6 . 3 
Heater Current .. .... . . .. .. . . . 0 . 6 
Plate Voltage .. .. ... .. .. .. . ... 90 
Grid Voltage. . . . . . . . . . . . . . . . . 0 
Plate C urrent ... . ............ 10 . 0 
Plate Resistance .. . . . . . . . . .. 6700 
Mutual Conductance . ... . . . .. 3000 
Amplification Factor. . . . . . 20 

6 . 3 Volts 
0 . 6 Ampere 
250 Volts 

- 8. O Volts 
9 . 0 Ma. 

7700 Ohms 
2600 µmhos 

20 

Typical Operation as Phase Inverter 
Plate Supply Voltage. . . . .... 100 250 Vol t s 
Grid Voltage. . . . . . ....... - 2. 25 - 5. 5 Volts 
Plate C urrent per Section ..... I . 5 2. 4 Ma. 
Plate Load Resis tor per 

Plate .. . . . . . . . . . . . . . . . . . . . 30000 50000 Ohms 
Self-Blasing Resistor .. ....... 750 1150 Ohms 
Voltage Amplification 

(Approx. ). . . . . . . . . . . . . . . . . . 26 29 
Maximum Output Voltage-

RMS (Approx. ). . . . . . . . . . . . . 20 65 Volts 

• 

• 

• 
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T HE information presented in t he Sylvania Service Exchange is cont ributed by service men 
as the resul t of practical experience. It is ".ery carefully considered before bei n~ ~~cept~d, 

· and we believe it to be correct and authentic. However, we assume no respons1b1hty with 
respect to results. Each hint accepted entit les t he writer to his choice of one Sylvania receiving 
t ube. Please indicate preference when submitting hints. Don't send routine or genera lly known 
information. Please specify t ube choice. 

Apex Receiver. Most all Apex receivers em­
ploy an 8 mfd ., 275 volt condenser to filter the 
"B" supply to the detector tube. If th is con­
denser opens up, the set will play perfectly 
except the vol ume cannot be brought to zero. 
The signal will pass around the first audio stage 
and actuate the primary of the input transformer. 
Check 'Apex Model 10 for reference----H. C. 
Buck, Detroit , Mich. 

* * * 
Arvin Model 44. A cure for a very bad case 

of vibrator hash in this a uto set can be made by 
soldering a strip of shielding from the frame of 
the condenser gang to chassis (there are three 
small wires doing the same thing, but they seem 
ineffective). It appears that the hash enters the 
grid of the r-f tube.-Water Neal Pike, Hender­
sonville, N. C . 

* * * 
Detrola Mod el 3101. A few of these models 

employed a Candohm resistor enclosed in a per­
forated can. After these sets have been in 
service for a time, this resistor may slide down 
and short on one end to its metal casing. The 
casing is . connected to the chassis which is not 
grounded. The oscillator section which is about 
the only portion of the receiver directly con­
nected to the chassis, will pick up a 60 cycle 
hum.- H. C. Buck, Detroit, Mich. 

* * * 
Firestone Mod el 363-S-7402-6. This set 

would play perfectly on 110 volt line, but when 
switched to battery operation refused to operate. 
During the process of checking tubes, switch, 
batteries, etc., I noticed the pilot light was 
burned out . I installed a new pilot light and the . 
set played perfectly.-T. Henshaw, Marysville, 
Kansas. 

* * * 
Ford Philco F- 1740 (1940 Mod els). These 

sets often stop operating on the high frequency 
end of the dial and the trouble will be intermit­
tent. New tubes in the set would seem to be the 
answer, but if the oscillator fails to operate 
replace the 25 mmf. condenser in the oscillator 
grid circuit. This trouble seems to affect only 
t he high frequency end of the sets.-Leonard H . 
J ohnson, South Boston, Va. 

* * * 
Gen era l Motor 1938 Models. In quite a 

number of General Motor's 1938, six tube single 
unit auto receivers of the serial numbers CA 
24026, a bad hash noise between stations has 
been encountered. 

I made a few experiments on these and found 
that by connecting a .002 mica condenser to the 
antenna lead just inside the set, where it con­
nects to the a ntenna adjustable condenser, the 
hash noise was eliminated. With this change 
there was no loss in power on stations as far as 
San Francisco to Cincinnati. The sets worked 
just as well under all conditions as without this 
condenser and there was no hash between 
stations.-Edgar E. Landon, Oakland, Calif. 

* * * 
Grunow Model 4A. Of late I have had 

several of these receivers giving trouble and 
upon first investigation I found the output 
power tube to be defective. In mllking the 
replacements, I used Sylvania 42 tubes, but still 
I had complaints of distortion. I made a fur­
ther investigation and found that after the 
receivers were in use about 20 to 30 minutes 
they would become very distorted. I found that 
t he coupling condenser to the grid of the 42 
t ube would become leaky, and put a positive 
voltage on the grid of the 42, thereby ruining the 
output tubes. This coupling is directly over the 
power transformer and the heat from same 
causes the condenser to become bad. When 
making the condenser change it should not be 

put back over the transformer again, but to the 
side of it . 

I did notice, however, that in some of t he 
receivers which I replaced the power tube with 
a Sylvania make, before I found the cause of t he 
trouble and that (distortion) after those Sylvania 
tubes ran with improper bias voltages, they were 
still good and were working OK after the receivers 
were repaired.-Thomas Feliney, Newark, N. J. 

* * * 
R CA Model Rll. If it is difficult to tune in 

strong local stations at low volume without dis­
tortion, a slight change will correct it. Refer to 
the circuit of RCA Model R21 and change the 
a-v-c of Model R l 1 to correspond. Add a R20 
resistor (500M ohms).-H. C. Buck, 929 Nava­
hoe, Detroit, Mich. 

* * * 

Motorola Recorder Changer 

The 1941 Wireless Recorder Changer has had 
a few changes made in adjustment since the 
early production models which makes it a great 
deal more service-free in the field. The adjust­
ment information is listed below to help you in 
case you encounter difficulty in making adjust­
ments. 

Continues to Cycle-In a few cases, when a 
Changer goes through repeated cycles, instead of 
playing the records, the fault is due to too close 
an adjustment of the oscillating switch. You 
can always identify this trouble, however, by 
the "click" of the magnet, which indicates that 
the switch is making contact. 

A more frequent condition is one wherein the 
pawl on the die cast cam w eel pushes the 
armature aside and rides on by it instead of 
being lifted by the armature at the end of a 
cycle, as it should be. 

It has been found that this is ca used by too 
much load on the pawl. That is, the pawl has to 
push too hard against the big gear, because there 
is too much friction in the cam. This friction 
has been reduced by removing the tension 
washer from under the cam wheel, and sub­
stituting instead a thin spacer washer, part No. 
4A21491. 

To make this change, first remove the long 
drive belt and then the large die cast pulley, 
exposing the cam wheel underneath it. Then 
remove the entire cam assembly by taking out 
the large screw which mounts it to the base plate, 
being careful that you do not disturb the relay 
or bend the switch leaves. Next remove the 
" C" washer and dismantle the cam assembly. 
When you put it back together, leave ou.t the 
tension washer and substitute instead the spacer 
washer (4A21491). 

Relay Adjustmen t-The relay is ad justable 
because one of its mounting holes is elongated. 
When the two Phillips screws, which hold it to 
the base plate, are loosened, the relay may be 
moved back and forth over an arc of severa l 
degrees. Set the relay at the point where it 
positively disengages the pawl at the end of the 
cycle and tighten the Phillips screws. 

NOTE: Originally the relay adjustment was 
made with consideration to the setting of the 
secondary or "circuit breaker" switch. This 
method, however, results in a compromise 
between proper adjustment of both units and is 
no longer followed in the factory. See following 
paragraphs. 

Secondary Switch -The secondary or cir­
cuit breaker switch is not absolutely essential 
to the operation of the record changes, and could 
be dispensed with by the simple expedient of 
short circuiting it . Its purpose is to red uce the 
length of time the relay remains energized, 

during wh ich period it buzzes-a condition 
inherent in a-c relays. However, unless t he 
relay "buzz" is extremely subdued , we recom­
mend t hat t he secondary switch be retained in 
the circuit . You must, however, make sure that 
it is operating properly. 

To function as it should, t he circuit breaker 
should be closed when the Changer is not 
cycling. (When a record is being played.) The 
switch is closed when t he insulator is riding on 
the cam. (See Fig. 3 in Record Changer Service 
Manual) . If the adjustment of the relay (to 
assure positive d isengagement of t he pawl), 
ca uses the cam to stop at a point where t he 
circuit breaker has fa llen off the step, (or is 
dangerously near t he edge), t hen remove t he 
circuit breaker switch from its mounting bracket 
and remount it one hole fart her forward , using 
only one mount ing screw. 

T he above procedure will assure the circuit 
breaker remaining closed unti l t he cycle has 
posit ively sta rted . I t will elimina te a ll possi­
bility that t he cycle will fa il to start when t he 
needle is osci llating back a nd fort h in t he osci llat­
ing groove in the record. 

Multip le "Clicks"-Two or more "clicks" 
occurring at the start of an automatic change 
cycle are not to be considered a defect, a lt hough 
a single "click" of the relay is preferable. Whether 
the relay "clicks" once or twice depends as much 
on the record as it does on the adjustment of the 
Changer. 

A fa irly close setting of the oscillating switch 
is desirable because it means a longer period of 
contact but it must not be set so close that 
warpag~ in the record or a slight wobble in the 
t urntable will cause it to ma ke contact . Con­
tact should be made only when the needle is in 
the oscilla t ing groove. 

Records can account for double "clicks" 
because of variations in oscillat ing grooves. The 
RMA is at the moment attempting to get a ll 
record man ufacturers together on a set of 
standards because these va riations which occur 
in lead-in 'grooves, osci llating grooves, t hickness, 
etc., have been a problem to a ll manufact urers 
of Record Changing equipment . 

Positive Operation-The changes in adjust­
ment proced ure outlined in t he fo regoing para­
graphs, have resul ted in positive operation of t he 
Record Changer. Properly made in the fie ld, 
they will enable you to solve any service prob­
lems which may confront you. 

Caution-You are cautioned against movin~ 
the tone arm except when it is "out of cycle.' 
To ·do so may result in improper indexing 
(failure to' land the need le in the fi rst. groove). 
This simple precaution is necessary with prac­
tically all Record Changing equipment on the 
market. 

Lubrica ti on - The importance of proper lubri­
cation in the Motorola Record Changer cannot 
be stressed too strongly . Whenever a unit ir 
serviced , no matter for what reason, movinr; 
parts should be relubricated. 

"Just any old grease" is not good enough. 
The average lubricant will wear out after a 
short period of service. Consequently, we 
turned the problem over to a fi rm of lubrication 
engineers, who developed a special lubricant t~at 
is exceptionally tough and has long wearing 
qualities. Record Changer grease should be 
used at the following points: (1) T urn table 
Bushing, (2) Idler Pulley Shaft, (3) Large Drive 
Pulley. Order-11M8952-Record Changer Lu­
bricant. 

Use a light oil, such as 3-in-1, for the followi ng 
items: (1) Pick-up E levating Pin, (2) Record 
Release Pin, (3) F ulcrum Block. 

Motorola Service Bullet in . 



NEW TUBES 
(Continued from page 1) 

Sylvania 
Type 1S4 

Power 
Output 
Pentode 7-AV 

Sylvania Type 1S4 is a miniature type of power 
output pentode designed especially for service in 
compact, low drain battery operated receivers. 
With the maximum plateand screen voltage allow­
ed , a power output of l80milliwatts may be secured 
under class A1 condi tions. This means that 
considerable power output is avai lable without the 
use of severa l "B" batteries. 

CHARACTERISTICS 
Filame nt Volta)l.e DC .. . . 
Filament Current . . .. . . , . .. . 
Bulb .... . ......... . . ... .. • . ... 
Base-Button 7-Pln . . . . . . .... . 
Mountln!1, Posi tion . . . . . . . . . . .. . . 

Ratings: 
Maximum Filament Volta!1,e: 

Battery Operatlon- Volta11,e 
must never exceed . . . . .. . 

AC/ DC Power Line Opera-
tion - Design Center . . 

Plate Volta11,e . . 
Screen Voltalle... . ... 
Total Cathode Curre nt (Max. 

Sljtnal ) .. .. .•.. ... .. .... . ... 
Total Cathode Current (Zero 

Slit nal) . 

I. 4 Volts 
0 . 100 Ampere 

TS 7\l 
7-AV 
Any 

I. 6 Volts 

1. 3 Volts 
67 . S Volts Max. 
67 . S Volts Max. 

II Ma. Max. 

9 Ma. Max . 

Operating Conditions and Characteristics: 
Filament Volta11,e . . . 1.4 
Pia t e Vol taste . . 4S 
Screen Voltajte . . . . . 4S 
Grid Voltalle ......... . . . . - 4 . S 
Peak A-F Grid Voltalle ..... ... 4 . S 
Plate Cur re nt (Zero SIS!nal) .. . 3 . 8 
Screen C urrent (Zero SIS!n a l). . 0 . 8 
Plate Resistance (Approx. ) . . . 0 . I 
Mutual Conductance .. ... 1250 
Load Resi s tance .. . 8000 
Power Output ... . .... ... 6S 
Total Harmonic Distortion. 12 

Sylvania 
Type lSS 

Diode-Audio 
Pentode 

I. 4 Volts 
67 . S Volts 
67 . 5 Volts 
- 7 . 0 Volts 

7 . 0 Volts 
7 . 2 Ma. 
I. S Ma . 
0 . 1 Me!!ohm 

ISSO µmhos 
SOOO Ohms 

180 Mw. 
10 Per Cent 

6-AU 

Sylvania T ype lSS is a diode-audio pentode of 
miniature sty le containing a diode section and a 
pentode section in one bulb. The outstanding 
features of the !SS is its small size and its ability 
to provide high gain at low "B" voltages. 

The circuit applications a re t he same as those 
for the Lock-In types lLDS a nd 1LH4. The diode 
plate is located at the negative end of the filament, 
pin No. 1, and is independent of the pentode sec­
tion except for the common filament. 

CHARACTERISTICS 
Filam ent Volta!1,e DC .. . ..... . ... . 
Filament C urrent . ..... ... .. . . . . . 
Bulb .. .. .. . . ...... . . . . . . . .• .. . .. . 
Base-Button 7-Pln .. . . . .. . ..... . 
Mountln!1, Position ... . . .. . , . . . . . . 

Ratings: 
Maximum Filament Volta11,e: 

Battery Operatlon- Volta11,e 

1. 4 Volts 
O.OSO Ampere 

TS.Ii 
6-AU 
Any 

must never exceed . .... . . . . . J. 6 Volts 
AC/ DC Power Line Operation 

- Desl11,n Center ... . .. . . .. . . 1.3 Volts 
Plate Volta11,e .. . . 90 Volts 
Screen Voltajle . . . . . . . . . . . . 90 Volts Max. 
Total Cath ode Current (Max. 

Sl11,nal) . . . . . . . . . . . . . . . . . . . 3 Ma. Max. 
Diode Current with 10 volts 

d -c applied .. .. .. .. .. .. .. . O. S Ma. Min. 

Operating Conditions and Characteristics : 
Resis tance-Coupled 

Filament Volta!1,e DC . .... 1. 4 I. 4 I. 4 Volts 
Plate Volta1te Supply. .. .. 4S 67 . S 90 Volts 
Screen Volta!1,e Supply . .. . 4S 67 . S 90 Volts 
Grid Volta11,e . . . . . . . . 0 0 0 Volt 
Plate Load Resistor . . . . . . . 1 1 1 Me!!ohm 
Screen Ser les Resistor . . . . 3 3 3 Mell.ohm 
Screen By-Pass Condenser 0 . 1 0. 1 0 . 1 µf 
Contro l Grid Resistor .. .. . 10 10 JO Mejlohm 
Voltag,e Gain (Approx.)*.. 30 40 SO 

*Obtained when the grid of the Pentode unit is fed from 
a source having an impedance of 1.0 megohm. 

A 
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CHAT WITH ROGER Wt.SE 

Chier Tube En!1,lneer 
Hygrade Sylvania Corporation 

We receive comments and inquiries from time to 
time which indicate that dealers and service men are 
not generally aware of the arrangements made under 
RMA auspices for the assignment of new tube type 
designations. A word of explanation as to the number­
ing system used will perhaps facilitate this discussion. 

About ten years ago a need for a new system of 
tube designation became apparent and after a long 
search for an ideal system the present RMA plan was 
devised- admittedly not ideal, but merely a practica l, 
workable arrangement which has stood the test of 
time exceptionally well . Think of the unexpected 
flood of new types which followed the introduction of 
metal types. All the necessary numbering assignments 
were made without trouble and with only very minor 
departures from the original plan. 

The RMA tube number has three elements, as 
follows: 

(1) One or more digits to designate heater or filament operating voltage. 
(2) One or more letters assigned arbitrarily in most cases. 
(3) One digit to designate the number of useful elements in the tube. 
In addition to the foregoing, letter subscripts have been added to differentiate 

between certain series of tubes such as "G", "GT" and others. 

In design ting fil ament or heater voltage, all voltages below 2.1 volts were desig­
nated arbitra rily by the digit "1", thus leaving the 2.5 volt group of tubes with the 
designation "2", this being desirable at'the time of adoption of the system beca use the 
2.5 volt group of tubes was especially la rge a nd popular. All cold cathode types use 
the digit "O" and the corresponding letter is avoided in the serial numbering. The 
letter " I" is a lso skipped to avoid confusion with the figure "1". 

Increasing experience with the RMA system indicates that as the assignments a re 
made more and more arbitrarily in accordance with the rules laid down, success in 
avoiding confusion at later dates becomes better assured . All tube type numbers are 
assigned to the tube manufacturer by the RMA Tube Data Bureau, under the direction 
of Mr. L. C. F. Horle. The assignment is made as requested by the sponsor except 
when preliminary data indica tes the new tube may be similar to one for which a 
number is a lready reserved but not released. In that case assignment of the newer 
number is postponed until the indicated conflict is eliminated. This may be done by 
modifica tion of one or both of the proposed designs so that a single new type replaces 
the proposed two types, or by other arra ngements as dictated by circumstances. 
Needless to say, many unnecessary new types which might otherwisP. have appeared 
have been avoided by this cooperation through RMA 

Pen tode Characteristics: 
Filament Volta!1,e ... . . . . . . ..... . . . 
Plate Voltage .. .. . . . . .. . ... ...... . 
Screen Volta!1,e ... . . .. .•...... . .. . 
Grid Voltag,e ... . . . . . . . . .. . ... . . . . 
P late Current .... . . . .. ....... . • . . 
Screen Current .... . . . . ... . ....• . . 
Plate Resistance (Approx.) . . 
Mutual Conductance .... .. ... . . . . 

Sylvania 
Type 1T4 

R-F 
Pentode 

1. 4 Volts 
67.S Volts 
67 . S Volts 

0 Volt 
1.6 Ma. 
0 . 4Ma. 
0 . 6 Megohm 
62S µmhos 

6-AR 

Sylvania T ype 1 T4. is an r-f amplifier of minia­
ture construction for service as a n r-f or i.-f 
a mplifier in compact portable receivers. This new 
tube is very similar in electrical characteristics to 
the Lock-In t ype lLCS. Thus, the same circuit 
applications a pply. In ternal shielding in the tube 
eliminates the necessity of a n external overa ll 
shield, but if minimum grid to plate ca pacity is 
desired a socket with a shield should be used. 

CHARACTERISTICS 
F ilament Volta!1,e DC .. . ...... . .. . I. 4 Volts 
Filament Current .. . .. ..... . •. . . . 0 . OSO Ampere 
Bulb. .. . .... .. .. . . . . ...... . ... ... TS 7\) 
Base-Button 7-Pln. .... . . ....... 6-AR 
Mounting, Position..... .. .. ...... Any 

Direct Interelectrode Capatltances : 
Grid to Plate . . . .. . .... . ...... . . 
Input .. . .... . : . . .............. . 
Output ... ... . . . . .... . . .. .. ... . 

Ratings: 
Maximum F ilament Voltag,e: 

Battery Operatlon- Voltag,e 
must n ever exceed . ... ... .. . 

AC/ DC Power Line Operation 
- Deslg,n Center .. . .. . .. .. . . 

Plate Voltag,e .. .. . .. . . . ..... .. . . 
Screen Voltag,e ..... .... .. . . .. . . 
Total Cathode Current . . . . . . . . . 
Control Grid Voltag,e . . . . . .... .• 

0. 01 µµf Max. 
3. 6 µµ( 
7. s µµ( 

I. 6 Volts 

1. 3 Volts 
90 Volts Ma~. 

67 . S Volts Max. 
5 . S Ma. Max. 

0 Volt Min . 

Operating Conditions and Characteristics: 
Filament Volta11.e.... . 1.4 1.4 1.4 1.4 Volts 
Plate Voltag,e . .. .. . . . . 4S 67 . S 90 90 Volts 
Screen Volta!1,e. ...... 4S 67 . 5 4S 67. S Volts 
Grid Voltag,e. . . . . . . . . 0 ()' 0 O Volt 
Plate Current.... .. .. I. 9 3 . 6 2 . 0 3 . 7 Ma. 
Screen C urrent .... .. . 0 . 7 1. 3 0 . 6S 1. 2S Ma. 
Plate Resistance 

(Approx .) .... . . .. . . . 0 . 3~ 0. 2S 0 . S 0 . S Megohm 
Mutual Conductance . 700 87S 7SO 900 µmhos 
Grid Volta!1,e for 10 

µmhos .......... .. . - 10 - 18 - 10 - 18 Volts 

• 
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• 
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TECHNICAL SECTION 
Copyright 1940, Hygrade Sylvania Corporation 

NOVEMBER-DECEMBER, 1940 EMPORIUM, PENNA. 

IT·s SMART TO BE NEAT 
PROTECTIVE GARMENTS TO SUIT ALL SHOP NEEDS 

A well tailored practical garment 
made of serviceable double strength 
herringbone weave dungaree cloth 
in a green and white mixture, giving 
a tweed effect. Roomy pockets at 
arm's length for tools, wires, nuts 
and bolts and the accumulation of 
odds and ends that ingenious ser­
vicemen persistently pocket for 
probable use. A special button ar­
rangement allows the tails to be 

~ buttoned in front, offering added 
pants protection; very convenient 
when kneeling, or working on auto 
radios. Available in five popular 
sizes, 36, 38, 40, 42 and 44. Price $1.95 

SERVICE COAT 

This handy serviceman's shop apron 
is made of heavy green duck with 
two big roomy pockets for radio 
parts and tools and a smaller pocket 
for screw drivers, pencils, etc. Just 
the thing to slip on when working in 
your customer's home, keeps you 
neat and makes a good impression 
on house-wives. You can easily 
afford to have several of these aprons 
for your shop and a nice clean one to 
keep in your service kit. Price 25c. 

..... 

S ERVICE APRON 

SERVICE JACKET 

t 
A jacket style garment of herring­
bone weave dungaree cloth- the 
same material and color used for the 
Service Coat. The jacket is of single 
breasted three button coat style, 
with three roomy pockets and full 
length sleeve. Its neat appearance 
makes it particularly useful as a 
protective garment for service calls, 
where testing or repair work is done 
in the customers' homes. Many 
servicemen also prefer- a jacket style 
garment for shop use, as it gives a 
trim, well groomed appearance when 
customers call. Available in five 
popular sizes- 36, 38, 40, 42 and 44. 
Price $1.75. 

TO ORDER, USE COUPON ON PAGE TWO OF MAIN SECTION 
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NEW TUBES 
Four new tubes of miniature size have been 

added to the Sylvania receiving tube line. These 
are all enclosed in a small bulb (2 Ys" x %") and 
the base is of the glass button style with the 
contact pins brought out through it. In electrical 
characteristics these tubes are essentially the 
equivalents of the Sylvania low voltage Lock-In 
types described in Technical Section, Volume 8, 
No. 10. These new, Sylvania miniature types are 
intended especially for light-weight, compact 
portable equipment with a B-supply voltage of 
45 to 90 volts. Data for these new tubes follow: 

Sylvania 
Type 1RS 
Pentagrid 
Converter 

7-AT 

Sylvania T ype 1R5 is a pentagrid converter of 
miniature design intended especially for service in 
compact, low dra in ba ttery operated receivers . 
The outstanding fea tures of the 1R5 is its small 
size and its ability to function at reduced "B" 
voltages, over the range of 45 to 90 volts. 

This new tube is essentially the same as the 
Lock-In type 1LC6 in characteristics. In circuit 
applications it is the same as the 1LC6 and other 
similar pentagrid converters. 

CHARACTERISTICS 
Filament Volta11,e DC. . .. . . . .. . ... 1.4 Volta 
Fiiament Current . ...... .. . ... .. . 0. 050 Ampere 
Bulb ............ ... .. . .. . .. . . . ... T5 7!1 
Base-Button 7-Pln .. . .. . ..... . .. 7-AT 
Mountlnll, Position .. .. ... . . . ..... Any 

DIRECT INTERELECTRODE CAPACITANCES: 
Grid G to all other Electrodes 

Pl~~;~;:riuotfher "ii~~t..~.i~~ · · · · 
G~i'J1(;~r guaW':.~h~r "ii~t..~.i~~- : 
Grid G to Plate ........ . . . ... . . . 
Grid Go to G rid G . .. .... . . . .. . . 
Grid Go to Plate . .. .. . . ..•..• . . 

Ratings: 
Maximum Fiiament Voltall,e: 

Battery Operatlon- Volta11,e 
must never exceed . . ...... . . 

AC/ DC Power Line Operation 
- Desl11,n Center ... . .. . . .. . . 

Plate Voltall,e ... .. . .... . ..... . . . 
Screen Volta11,e . . . . . . . . . . . 
Screen Supply Voltall,e . . ....... . 
Total Cathode Current (Grid 

G at 0) ... . .. .. . . ........... . . 
Control Grid Voltage (Grid G ) .. 

7. 0 µµf 

7. 0 µµf 
3. 8 µµf 
0.4 µµf Max. 
0 . 2 µµf Max. 
0 . 1 µµf Max. 

1. 6 Volts 

1. 3 Volts 
90 Volta Max. 

67. 5 Volta Max. 
90 Volts Max. 

5.5 Ma. Max. 
0 Volt Min. 

Operating Conditions and Characteristics: 
Fiiament Volta ll,e . .... I. 4 1. 4 
Plate Volta11,e ....... . . 45 67 . 5 
Screen Voltage ... .... 45 67 . 5 
Grid Volta11,e.. .... 0 0 

1. 4 1. 4 Volts 
90 90 Volta 
45 67 . 5 Volts 
o o·Volt 

Oscillator-Grid 
Resistor (G o) .. . 

Plate Resistance 
(Approx.). 

Plate Current .... 
Screen Current . . 
Osclllator-Grld 

Current 
Total Cathode 

O. l 0 . 1 0 . 1 . 01 Meaohm 

o. 6 o. 45 o . 75 o. 5 Meaohm 
0. 7 1. 5 0 . 8 1. 7 Ma. 
1.9 3.2 1.8 3. 0 Ma. 

0.15 0 . 25 0 .15 0.25Ma. 

Current ......... .. 2. 75 5. 0 2. 75 5. 0 Ma. 
Conversion Conduct-

ance.. ..... . . ... . .. 235 280 250 300 µmhos 
Grid Volta~e for Con-

version Conductance 
of 5 µmhos . . . . • . • . . -9 -15 -9 -15 Volta 
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"f HE information presented in the Sylvania Service Exchange is contributed by service men 
as the result of practical experience. It is very carefully considered before being accepted, 

· and we believe it to be correct and authentic. However, we assume no responsibility with 
respect to results. Each hint accepted entitles the writer to his choice of one Sylvania receiving 
tube. Please indicate preference when submitting hints. Don't send routine or generally known 
information. Please specify tube choice. 

Drive Belts. When the fla t type of drive 
belt needs replacing, and no belts are ha ndy, a 
suitable one can be made from a car radia tor hose. 
Cut off the correct width and then with a sha rp 
knife peal off the rubber, leaving a fabric belt 
which will work on most sets. I keep on hand 
size 1 ~ up to 4Y:; inch hose and can make nearly 
any drive belt in short order.-J . C. McGuire, 
Washburn, North Dakota. 

• • • 
Emerson Models With "Q" Chassis. Vol­

ume and bass response can often be greatly im­
proved by shunting the 25L6G cathode resistor 
with a 5 to 25 mfd . 35 volt electrolytic, picking 
the value that gives the most pleasing tone with 
the chassis in the cabinet. This cathode resistor 
is a small recta ngula r black affair mounted 
directly beneath the 25L6G socket. Connect the 
condenser positive to cathode and negative to 
chassis.-James E. Anderson, Yeadon, Penna. 

• • • 
Farnsworth Models ATL-50, AT51. A bad 

hum which is not filterable can be traced to the 
6SQ7 grid lead in spdng shielding. This lead is 
too close and parallel to the 15 mfd., 150 volt 
condenser (part #252-1). Lengthen lead on 
condenser and move two inches away from orig­
inal position.-Irving G. Jackson, Eugene, 
Oregon. 

• • • 
G . E. Model E86. I recently encountered a 

case where electric power was being consumed 
after all fixtures, etc., had been turne 1 off. 
Everything was eliminated until it was found that 
the radio was the cause of the trouble. With the 
line cord plugged in one way the condition was 
OK, but with it reversed, the elect,ric meter 
went merrily on its way . It was found that the 
two leads running to the switch on the pa nel 
front are held down to the chassis by a clamp. 
One lead had a leakage to ground of 23 ohms. 
The cure was to place heavy fabric over each 
lead . With the number of sets of this type in use 
it is possible that this condition might be found 
quite often.-Henry J. R . Ross, Syracuse, New 
York. • • • 

Hallicrafter Sky Challenger II- Model 
SX-18. Poor tone quality, especially at low 
volume, was found to be due to incorrect volume 
control connections. The grid of the triode 
section of the 6Q7 instead of being connected to 
the movable arm of the control, is connected 
to the top end. The coupling condenser instead 
of being connected to the top end , is connected 
to the movable arm. Correcting these connec­
tions to comply with the service diagram cor­
rects the objectionably bad tone quality. 
Marlin H. Thurmond, Hagerstown, Md. 

• • • 
Noise Locator. Internal noise in radio 

receivers can be located regardless of the source 
by a gadget I am using, a nd the set does not 
have to be turned on . It is a three tube amplifier. 
Noisy coils, transformers, condensers and even 
tubes will show up in this test, regardless of the 
amplitude of the signal. The circuit diagram will 
be sent to any one enclosing a three cent stamp. 
William Fretter, Allentown, Penna. 

• • • 
Philco Models 29, 29X, 45. If these models 

lack the wallop they should have, but still play 
with good tone, check the secondary of the 
second i-f transformer. Instead of the primary 
going out, as usual , this one sheds the secondary. 
The main sympton of this will be found as a lack 
of sharpness in the trimmer (nut) on the 2nd i-f 
can. (Screw is Pri. trimmer.)-Jack Darr, Mena, 
Arkansas. 

Philco 41 Combinations- Using Light­
Beam Phono. When performance is intermit­
tent in phono position, check the connections on 
the small terminal board at the back. Remove 
the plastic cover from pickup head, check white 
wire to hot wire on PE cell . This is made to 
small lug on cell mounting. A pull on the wire 
will bend the lug back and short the PE cell 
against the housing. The remedy is to bend the 
lug forward to clear the case, insert a small 
piece of transparent cellotape to prevent re­
currence and reassemble.-Jack Darr, Mena, 
Arkansas. 

• • • 
Pontiac Model 983679. A complaint of 

noise, and reception lowering and raising, also 
complete cutout of the signal can often be traced 
to the soldering lugs under the nuts that hold 
down the i-f cans. These cans are of a soft 
material, thus the lugs wear loose. Use flexible 
pigtail to bond lugs to the chassis.-C. A. 
Vaughn, Los Angeles, Calif. 

• • • 
RCA Victor Model BPlO. This is their 

smallest battery portable. Complaints have been 
that the flashlight cell goes dead in a day' or so, 
accompanied by distorted tone. This is usually 
due to the A plus lug on the switch grounding to 
the metal case. Place adhesive or friction tape 
on the case for insulation. Also insulate A leads 
to flashlight battery holder. Distortion is often 
caused by the flashlight cell in the holder having 
been 'placed backwards.-L. W. Krizan, Chicago, 
!llinois. 

• • • 
Radiola Model 80. For weak reception 

similar to a disconnected antenna, check con­
tinuity of antenna coil at antenna and ground 
terminals. If open, replace the bandpass coil 
assembly on top of the chassis with original make. 
Realign and note the difference. Also check for 
lea kage (using d-c for this test) between 110V. 
cord terminals and chassis before using the set. 
If high leakage is found, the line bypass conden­
sers must be replaced or the antenna coil may be 
ruined again. Life of the filter condensers may be 
prolonged and safeguarded by replacing the type 
80 tube with a type 83V which is a heater type 
and does not apply voltage until other tubes 
have had a chance to heat sufficiently to draw 
current and hold down the surge voltage. 
James E. Anderson, Yeadon, Penna. 

• • • 
RCA Model 280. Distortion on resonance is 

often due to an open in the .003 mfd. a-v-c 
coupling condenser located inside the first ·i-f 
transformer. Lack of a-v-c voltage due to this 
open condenser is the cause of the distortion and 
replacement with another condenser of approxi­
mately the same capacity will eliminate the 
trouble.-Robert Ellias Radio Service, Jackson­
ville, Florida . 

• • • 
Repeat Service Getter: An effective method 

to obtain repeat calls for service on sets that have 
been brought in and repaired is to fasten on the 
back of the radio cabinet next to chassis where 
it can be seen by any person looking in back, 
the following self-addressed Government Postal 
Card. 

My ... . ...... Model. ... . . Is out of order and 
needs attention at once. Please give this card 
your prompt attention. 

Name .. . . .. ... .. ... . ...... . . . . . . . .. . 

Address .. .. . .. . .... .. . . . . .. . ... . . . . . . 

On the front you would place your address and 
phone number (in case they desired to phone 
you) . The card should be fastened so that it 
could be taken off easily but still stay in place 
until used . You will find this a very good method 
of getting repeat calls.-Frank R. Nutter, 
Milton , N . H. 

• • • 
Signal Tracing. A rough-guess method of 

signal tracing for quickly locating defective 
stages, in sets which still play but have lost pep, 
can be used by connect ing the oscillator and 
output meter to set. Put a n a udio signal through 
from 2nd detector grid. Note reading on the 
output meter. Switch oscillator, to i-f peak, 
change lead to last i-f grid. If reading on meter 
materially increases, that stage is OK. Adjust 
atten uator on oscillator to bring meter to low 
reading again and move lead to grid of the next 
i-f. Note the reading and if it does not increase, 
but drops off, there is a bad stage. 

This method may be used all the way through 
a set and will locate defective stages very quickly. 
Gain readings may be taken from each stage and 
compared, although with very litt le practice the 
operator can judge the correct amount of ga in 
almost instantly. The reading at osc.-converter 
grid a nd antenna lead may be compared to get 
the gain of the antenna transformer. After a 
short time of practice on this, it will prove to be 
quite fast a nd ha ndy.- Jack Darr, Mena 
Arkansas. 

• • • 
Silvertone Model 7225. When the output 

becomes very badly distorted after ten or fifteen 
minutes playing, replace the 150 ohm cathode 
resistor in cathode circuit of 25L6G with a 2 
watt carbon resistor. The original is wire wound 
on a flexible cable and cha nges in value after 
becoming heated .-Elliott J . Dullea, Philadel­
phia, Penna . 

• • • 
Soldering Leads to Crystal Cartridges. 

Crystals used in phonograph pick-ups and 
recorder heads are permanently damaged if they 
are subject to temperatures above 130° F. even 
for a very short interval of time. This makes it 
<'ssential to use extreme care when soldering leads 
to crystal cartridges, so that they are not over­
heated and ruined . The following precautions 
must be observed to do a good soldering job. 

1. Use a hot iron. If the iron is not hot 
enough, it will be necessary to hold it 
against the soldering lug for a relativel y 
long time before the solder will flow. This 
long contact will permit heat to flow to the 
crystal, raising its temperature beyond the 
safe limit. 

2. Be sure the connecting wires are 
thoroughly clean. If the connecting 
wires are old or dirty, the solder won't 
take immediately. The continued heating 
and application of solder ma y easil y ruin 
the crysta l. It is a lways a good idea to 
clean a nd tin the wire first so you will be 
sure the solder will take properly. 

3. Be sure your soldering iron tip is clean. 
A heavi ly corroded soldering iron won't 
melt a nd flow solder properly. 

4. Work quickly. If the iron is hot and clean, 
and the terminal wire properly tinned , all 
you need for a good job of soldering is a 
quick touch of iron and solder to the con­
nection. Take the iron away just as soon 
as you see the solder flow. 

5. Never solder a lead to the case of the 
crystal cartridge to serve as a ground . 
This will invariably raise the cartridge 
temperature above the safe 11mit.­
STEWART-WARNER CORPORATION. 



New Fluorescent L amp -Developments 
HARRIS REINHARDT, Comm . En g. Hygrade Lamp Division 

In con nection with the a rticle on fl uorescent 
lamps in t he October issue of Sylva nia News, 
it was pointed out tha t in order to keep our 
readers up to date it would be necessary to 
supplement this a rticle with a n account of some 
of the new developments in t his ra pidly growing 
fiel d . First of a ll , however, we would like to 
say a few words regard ing the cost of fluorescent 
lighting. 

Cost of Fluorescent Lighting 

Ever since the in t roduction of the fluorescent 
lamp there has been a constant demand for 
information regarding the comparative cost of 
fluorescent a nd inca ndescent light ing. The 
factors which enter in to the cost of lighting 
vary so widely in different localities a nd in 
different organizations that it is impossible to 
give a genera l a nswer to this question. It might 
be pointed out , however, that the combined 
action of a number of factors have brought 
about some very significant red uction s in the 
cost of fluorescent light ing within t he past 
few months . Th ese factors include increases 
in the life and lumen outpu t of t he lamps as 
well as reductions in t he prices of the lamps, 
control units, a nd reflecti ng eq uipment. Cost 
comparisons between thr two sources a re usua lly 
based on a n equal level of illumination from the 
two sources. It should be emphasized, however, 
that the lightin g results cannot be regarded as 
·'equivalent" on a ny other basis. In fact , 
many of the applications of fluorescent lamps 
ha ve been made because of a desire to obtain 
the advantages of this type of lighting rather 
than as a more economica l method of duplicat­
ing inca ndescent lighting. Now tha t the cost 
has become more attractive, however, the ad ­
vantages of fluorescent lighting are being ex­
tended to numerous a pplications where it was 
previously felt that they could not be justified 
because of their cost. Moreover, th e field 
of appl icat ion is being furth er extended by 
various new developments which ma ke possible 
further reductions in the cost a nd improvements 
in the convenience of flu orescent lighting. Some 
of th e more important developments which 
have taken place within recent months are 
outl ined below. 

New Lamps 

Developments in lamps include the addition 
of two new sizes- the 60 inch, 100 Watt lamp 
with a diameter of 2% inches, and the 15 inch, 
14 Watt which is 1 :l1 inches in diameter. Both 
of these lam ps are ava ilable in t he Dayl ight a nd 
White colors. 

The 100 Watt lamp is designed to provide a 
larger light source which makes possible definite 
economies in both commercial a nd indu£tria l 
lighting applications where high levels of illu­
mination a re desired without the use of a n 
excessively la rge number of separate lamps. 
Previous to the introduction of this lamp the 
largest available size was t he 40 Wat t, 48 inch 
lamp with an init ia l lumen output of 2100 
lumens in the case of the White lamp. The 
100 Wat t, 60 inch lamp, in this color , has an 
initial lumen output of 4400 lumens. Wi th 
this new lam p it is possible to extend the benefits 
of fluorescent lig!Tt ing to high-ce il ing in teriors, 
and to obtain higher levels of illumination tha n 
have previously been practica l in man y other 
applications. The M iralume Division has 
available a two lamp trough type fixt ure for 
industrial lighti ng making a not her "first" for 
H ygrade in t he fluorescent lighting field. Mira­
lumes for other applicat ions using these new 
lamps are being rapidly developed. 

The 14 Watt, 15 inch lamp employs a new 
type of circuit as shown in Fig. 2 in 
which t he lamps a re burned , two in series 
on 110-125 volt a lternati ng current circuits 
in conjunction with a special inca ndescent 
ballast lamp. The total wattage of the two 

i 

Hygrade 100 Wa t t Lamp 

fluorescent lamps and the ballast lamp · is 
45 watts, the power loss in the ballast la mp 
being, t herefore, 17 watts. Most applications 
consist of only a few lamps within easy reach, 
and instead of a n a utomatic starter it is practical 
to use a simple type of ma nual starter located 
near the lam ps. 

The lamps a re suitable for use under t he 
shade of a floor lamp of the type which employs 
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Fluorescent Lighting Equipment 
T hrough our activities in t he development of 

fluorescent lamps and the Miralume line of 
lighting equipment the H ygrad£; Sylvan ia Corp­
oration has played an im portant part in bring­
ing this new light source to the public in a form 
readily ada pta ble for use on standard lighting 
circuits. Two recent developments which are 
doing much to increase t he convenience of t his 
new light source a nd insure t he most sat isfactory 
lamp performa nce a re the H ygrade Mirastat 
starters and a new t ype of fluorescent lamp­
holder. 

Hygrade Mirastats 
Mirastats are a replaceable type starter and 

a re avai lable in three sizes-the Mirastat #2 
for use with t he 15 a nd 20 Watt la mps, the 
Mirastat #4 for use with the 30 a nd 40 Watt 
lamps and the Mirastat #6 for use with the 100 
Watt la mps. 

They use the same t ype of socket as the glow 
types of starters a nd a re intercha ngeable with 
them in fluorescent lamp circuits. The life 
performance of fluorescent lamps may be serious­
ly a ffected if the starter does not provide ade­
q uate time for preheating the electrodes. An 
outstanding feature of the new starter is the use 
of two contacts-one for sta rting and the other 
for resta rting in case the lamp is momentarily 
turned off. The design of the Mirasta t insures 
adeq uate preheat ing of the electrodes, positive 
starting of the la mps, as well as positive restart­
ing in case the lamp is momenta rily turned off. 

Objectionable flashing or "fluttering" of the 
lamps during the starting period, which may 
seriously a ffect thei r life performa nce, is effec­
tively eliminated by the positive action and 
accurate timing of the starter elements. Rigid 
mounting of a ll the elements a nd the fact that 
no glass parts a re used , make the Mirastat 
starters unusua lly sturdy in construction. 

MANUAL STARTER 
POLE SINGL E THROW SWITCH) 

Fig. 2 

a 100-200-300 Watt incandescent lamp in a 10-
inch diffusing bowl, and can be used to replace 
the three candle and diffusing cups frequently 
used on la mps of this type. Other applications, 
such as ba throom-mirror lighting, bed lamps, 
local lighting units fo r various applications as 
well as additional types of floor and table la mps, 
a re being rapidly developed for this new lamp. 

" Soft White" Fluorescent Lamp 

To fill the demand for a lamp to be used in 
the display of meats a nd meat products, a new 
color known as "Soft White" has been made 
available. This new color may be described as 
a combinat ion of day light a nd pink colors. I t 
supplies the red ra ys which are lacking in the 
daylight lamps and produces a color which is 
attractive not only for the display of meats but 
of many other prod ucts as well. The new color 
is a lso flattering to a n individ ua l's appeara nce 
a nd this fact will probably lead to its use in 
beauty parlors and similar a pplications. 

Lampholders 
In the H ygrade La mpholder the lamp pins 

a re inserted into a tria ngular sha ped opening 
a nd the lamp locked in position by turning it 
through one-quarter revolution. The design. of 
the lampholder is such that positive holding of 
the lamp is assured a nd there is no danger of 

jamming the pins 
or causing chipping 
or breaking of the 
lampholder, when 
inserting or remov­
ing the lamp. A 
centra l pin or post 
in the triangular 
opening eliminates 
danger of touching 
the contacts wheu 
t he lamp is not in 
position. 

• 

• 

• 
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Operating Principles of Fluorescent Lamps 
HARRIS REINHARDT, Comm. Eng., Hygrade Lamp Division 

The fluorescent lamp is the most important 
light source which has been developed since the 
invention of the incandescent lamp. The Hygrade 
Sylvania Corporation has pioneered in the develop­
ment of the fluorescent lamp and of the Miralume 
line of reflecting equipment, a nd it is felt that the 
readers of "Sylvania News" will be interested in 
a brief review of some of the more important 
characteristics of the lamps and their applica­
tion, in order that they may better understand 
this important and rapidly growing branch of 
our company. 

Operating Principle 
Fluorescent lamps are tubular in shape and 

are available in several different sizes, as shown in 
the accompanying table which gives the essen­
tial technical details of the lamps. The lamps have 
a special type of bi-pin base at the ends and each 
of these is connected to a small oxide coated 
tun~sten electrode which must be preheated 
durmg the starting period . The lamps are filled 
with mercury vapor at a low pressure and the 
electrical current flowing through this mercury 
vapor produces a rich supply of invisible ultra­
violet rays having a wave-length of 2537 Ang­
stroms. These invisible rays are converted into 
visible light through the action of fluorescent 
substances coated on the inside of the lamp. 

The basic principle of the fluorescent lamp, i.e. 
the conversion of invisible radiant energy into 
visible light through the action of fluorescent 
substances, has been known to science for hun­
dreds of years, but the use of this principle in a 
practical light source has had to wait for the 
solution of numerous technical problems. One 
of the most important of these has been the 
development of a method of applying the 
fluorescent materials, or phosphors as they are 
called, to the inside surface of the lamp. The 
Cox patent, awarded to the Hygrade Sylvania 
Corporation, covers a method of applying the 
phosphors in a sort of porous film, and has been 
a most important factor in bringing out the high 
efficiency of the fluorescent lamps. 

The color of light produced in the fluorescent 
lamp depends upon the characteristics of the 
phosphor used on the lamp, and five colors­
blue, gold, green, pink and red-are available in 
addition to the white and daylight lamps listed 
in the table. 

The colored lamps a re highly efficient sources 
of colored light and are finding wide application 
in decorative and display lighting where they 
open new possibilities for the use of color in 
lighting. The daylight lamp produces light 
which closely approaches natural daylight in 
color and is suitable for a variety of applications 
where light of this kind is required. The light 
from the white lamp resembles the light from the 
familiar incandescent lamp. Its efficiency of 
light production is slightly greater than that of 
the daylight lamp and it is usually preferred, 
both because of this and because of its warmer 
color for most applications except those where 
light of daylight color is needed. Their greater 
efficiency is indicated by the lumen output 
figures as given in the table. The figures are a 
measure of the total light produced by the lamps, 
and if they are compared with similar figures 
for incandescent lamps it will be found that the 
fluorescent lamps are between two and three 
times as efficient as incandescent lamps of com­
parable light output. In comparing the effi­
ciency of the daylight lamp with incandescen.t 
lamps using day light blue bulbs, or globes to 
filter the light, it should be kept in mind that 
these filters absorb a large percentage of the 
light so that the efficiency of the combination is 
quite low. A 150 watt daylight incandescen 
lamp, for example, produces 1700 lumens which 
may be compared to the lumen output of 1SOO 
lumens for the 40 watt daylight fluorescent lamp. 
In any comparisons of this nature the wattage 
loss of the auxiliary or control equipment used 
in connection with the fluorescent lamp should be 
included. This will bring the total power con­
sumption of the 40 watt lamp to about 50 watts 
and the total efficiency of the daylight fluorescent 
laml? is thus about three times as great as the 
efficiency of an incandescent lamp with daylight 
blue bulb or filter. 

Auxiliary Equipment 
Because of the characteristics of mercury 

vapor a rc discharge in the fluorescent lamp, they 
must be burned in conjunction with suitable 
a uxiliary equipment. The essential parts of a 
fluorescent lamp circuit are ballast and a starter, 
as shown in Fig. 1. The current limiting device 
consists of a small inductance or choke coil 
designed to limit the current taken by the 
lamp to the proper value. The purpose of the 

Fig. 1 

starter is to act as a time delay switch which 
must be closed so that the two electrodes of the 
lamp a re connected in series with the ballast 
during a short preheating period when the lamp 
is first turned on . It must then open the circuit 
in order that the arc may be established. In 
the earlier t ype of control units, starters of the 
thermal and magnetic t ype were mounted in the 
same case with the ballasts. This meant that 
the entire unit had to be discarded if the starter 
failed or got out of adjustment. The present 
practice, therefore, is to mount them separately 
with the starters in a readily accessible location, 
though control units of the older type are still 
available. 

Modern fluorescent reflectors are supplied com­
plete with control units for operating the lamps 
on alternating current circuits of standard volt­
age range, and the user of this equipment does 
not have to be familiar with all the details of 
the control equipment incorporated in the unit. 
It should be pointed out, however, that units of 
the two lamp type are to be preferred since they 
keep the wattage loss in the control units at a 
minimum and correct both the power factor and 
the stroboscopic effect. 

Power Factor 
When the fluorescent lamps were first intro­

:luced the available equipment was all of the 
;ingle lamp type and the power factor of fluores­
cent lamp circuits was about 60 per cent. This 
meant that the current flowing in the wires used 
to supply these lamps was much greater than 
the wattage would indicate and led to consider-

Bulb . . ... .. . . . . . .. .. .. ... . . . . . 
Bulb diameter . . . . . . . . : . 
Nominal Lamp Watts• . .... . ... . 
Nominal Lamp Amperes . . . ... . . 
Nominal Lamp Volts . ..... . . . . . 
Nominal Line Volts .. . .. . . . . . . . . 

Rated Average Life** (Hours) . . . . 
Approximate Initia l Lumens*** 

1S" TS 
1" 

15 
.30 
56 

110-125 

2500 

able discussion of various means of bringing 
about power factor correct ion. The outstanding 
result has been the development of the two­
lamp ballast. 

The two-lamp ballast actually includes two 
separate choke coils--one having a condenser 
connected in series with it to accomplish the 
desired power factor correction . This is possible 
because of the fact that a condenser produces 
what is known as a "leading" power factor 
which offsets the lagging power factor of the 
inductive choke coils and produces an overall 
power factor of better than 90 per cent for the 
two fluorescent lamps. 

Where two-lamp hallast cannot be used or 
where it is desired to correct the power factor of 
an existing installation employing single lamp 
ballasts, separate condensers may be connected 
in the circuit. Condensers for correcting the 
power factor of a single lamp or larger units for 
correcting the power factor of several lamps are 
available. It is most desirable to have the power 
factor corrected at each indiv idual reflector and 
the two-lamp ballast provides the ideal method 
of accomplishing this since it also eliminates 
the stroboscopic or flicker effect which might 
otherwise prove objectionable under certain 
circumstances. 

Stroboscopic Effect 
The light produced by a fluorescent lamp 

operating on a standard 60 cycle a lternating 
current passes from a maximum to a minimum 
value 120 times in each second. The variation 
from the average value may amount to as much 
as 55 per cent in the case of the daylight lamp, 
a nd is about 35 per cent for the white lamp. 
While this variation is too rapid to be noticed 
by the eye, it may give use to what is known as 
a stroboscopic effect under certa in conditions. 
Moving parts of machinery illumination by this 
light , for example, may appear to be moving in 
jerks and rotating parts may appear to be 
rotating much more slowly than their actua l 
speed or even appear to be going in the reverse 
direction. 

With the two-lamp ballast the light from one 
lamp is at a maximum when that from the other 
is at a minimum, so that this effect is to a large 
extent eliminated . Stroboscopic effect and 
power factor are no longer a cause for concern 
in considering the application of these lamps, 
since they are both satisfactorily corrected 
through the use of the two-lamp control unit . 

The cost of fluorescent lighting and new developments in 
this field will be discussed in the next issue of the News. 

18" T12 
1Yz" 

15 
.33 
4S 

110-125 

2500 

24" T12 
1Yz" 

20 
.35 
62 

110-125 

2500 

36" TS 
t" 

30 
. 33 
103 

110-125 
199-216 
220-250 

2500 

4S" T12 
1Yz" 

40 
. 42 
10S 

110- 125 
199-216 
220-250 

2500 

White ...... . .. . .. .. 5S5 5S5 900 1450 2100 
Daylight. . . . . . . . . . . . . . . . . . 495 495 760 1250 1800 

*Wattage of lamp only. Wattage lost in auxiliary equipment must be included to obtain total wat-
tage. **Life under specified test conditions. •••Approximate lumens under specified test con-
ditions. Initial values apply after 100 hours of operation. 
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