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"808" VELOCITY MICROPHONE

TECHNICAL OAT.

MODU . 0 .

IMPEDANCE, 40.000 OhM' 11« opera_

tion d ir Kl 10 gr id o f ..,be l

fU QUE NCY RUPO NSf, 4 0 · 10 ,000 Cpl.

O UTPUT LEVU, 63 db below 0"_ yoll
per bor .

COlO: 25 1..1 Ion,. I ..bber (oy...d .
10'"' copocity coble _ il" lod'''9 type
co.."ecIOf.

DIMENSIONS: 1 '.4 ;lIche . sq uo •• by A 1fJ
;lIche. high .

fiNISH : Soli" Ch,o",• .

STANO COUl't ING , % i"ch- 21 th,_d .

SHIPPING WEIGHT , 2 po,,"d • .

A"C! ilobl. i.. 0 ..1)' 0 ... high i",pedo ....
",od. l.

Another Universal fi rst . Leagues ahead in modem design , this pre-war
model, \ '('Iod ty ~ I icrophone , wins acceptance as the latest in modem
styling. The sensitive element .•. consists of a thin 5 millimeter
ribbon. powered with four rugged rnugnets for added field strength and
de~ld;ll)ilit)l .

T he Bi-Direct ional response of the ~808N Velocity ~I icrophone makes it
especially suited for stage presentutjons , orchest ras. record ing and indoor
public address systems. Absence of sound pickup at the sides of the "808"
~licroph()lle reduces "feed-back" problems of most insta llations. Its
slender design provides a striking and 110\(·1 appearance without covermg
the performing artil>ts' faces.

Universal "808" velocit y ~ I icrophones \\111 soon be on the shelves of yo ur
local Rad io Parts j obbe r . Ask him to reserve one for )'OU.

UNIVERSAL M ICROPHONE COMPANY ...:--D
INGLEWOOD, CALIF ORNI A

R.EPR.ESENTATIVES: New }'ork, Cbicogo, Kansas City, Cleveland,
Boston, Tampa, Houston, Philodelphia, Detroit, Seattle, St , Paul.
Salt Lake, Los Angeles, San Francisco. and Asheville.
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CO PYR IO HT 19.5 THE ""AlllCIIUTEIIS co.

J{odeIS-36
FM-AM-CW

27.8 to 143 Me.
Covers old and new FM Bands

The RF section is built as a unit on a separate chassis
, hk h mar eas ily be removed for servicing and incorpo­
rates a three position ceramic hand switch . The postrive
action mechanica l bandspread dia l (Urns through more
than 220() d ivisions for each of the th ree ranges, 27.8 to
47. 46 to 82. and 82 to 143 megacycles.
For details on the entire lIallicrafters li ne of precis ion
built receivers and transmitter.. write for Catalog 36.8.

hillli[rilftl!rs RADIOIIUYAWAl'
1I0ND TODA YI

T H E Model S-36 is probably the most versatile
VHF receiver ever designed. Cover ing a fre­

quency range o f 27.8 to 143 megacycles it per­
forms equall y well on AM, FM. o r as a commu­
nications receiver for C\V telegraph )'. Equipment
o f this f)'PC was introduced by H allicrah ers more
th an fin years ago and dea rly anticipated the
present trend toward improved service on the
higher frequencies.

Fifteen tubes are employed in the 5-36 ind ud-
ing a voltage regulator and three acorn lubes in
the RF section. The type 956 RF amplifier in con­
junction with an intermediate Frequency o f 5.2 5
megacycles assures adeq uate image rejection over
the entire range o f the receiver. The average over­
all sensit ivity is be tter rhan S microvolts and the
performance of the 5, 36 on the very high Irequen­
cies is in every way comparable to that of the best
communica tions receivers on the normal short
wave and broadcast bands.

The audio response cu rve is essentia lly fla' - .....
within wi de limits and an o utput o f over ~ " ntts

with less than 5% d istortion is a -ailab le. Output
terminals for 500 and 5 0 ofims are provided.

•
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HERE'S 'ALL THE LATEST~

DOPE ON RADIO TUBES •••

-$'---

ONLY

35C

THIS 275 PAGE
VOLUME

~73-0 B ..... _•

D esigned 3:-; a handy reference hook
the Sylnlll ia Technical Jlanual on Radio
Tubes gives all the latest details, charac­

teristics, operating conditions and circuit

applications for more than 400 types of
radio tubes.

A~ soo n :1 1'4 po-aible Sylvan ia wiIl
have lran:mlilting tlllw!S for amateurs.

Complete diagrams. charts and tables
make it poseib!e to pick out the tube data
yon need .. . (jllickly and easily. You'll find

this firmly-bound, 275 page Tube Manual
a valuable addition to your shelf of radio

books.

Copies are available now through your

Sylvania d istr ibutor or di rec t from Radio

Amateur Department, Sylvania Electric

P roducts Inc., Emporium, Pa.

SYLVANIA ELECTRIC PRODUCTS INC., EMPORIUM, PA.
Makers of Radto TubH: Cathode Ray Tubes: Eledronic D",~ Fluoresc....t lamps. f ixtures, Accessories; Incandescent lamps
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W n.4.T A~IAT};t:n HAUIO needs is a private
Dumbarton Oaks conference if only through

the media of introspection and the exchange on
paper of n few fundamental ideas. .-\ nd there's
no time like the present, when our hands are
dedicated to other services, and dust, instead of
cigarette ashes, accumulates in the shack. 'Ye
venture this suggestion on the assumption that
the post-war hum will be pretty much the same
as the older vintnge-e-with a crystal blank on his
shoulder, and ready to go otT on any belligerent
tangent that grou p politics may indicate ,
whether it be a purely local radio club fracas or
'nat ional in scope.

Factions, grou ps, purta-s-c-thcsc arc all con­
comitnnt with ou r democratic way of doing
things, awl nrc probably healthy evidence that
maU('TR arc progn'&"iing along the lines T om
J efferson nnd .John Hancock had in mind. H ow­
ever, while our major political , lahor and indus­
trial groups, etc. , may figh t it out on a perennial
basis, there i:; little justi ficu tiou for d isunity
among the ranks of radio umuteurs-e-und schisms
in t he p:l.o;;t ha ve assumed ~(,og"rnphical magui­
t udes ! The majority of political differences, from
t he Ladies' Aid Society up, are selfish in originand
objcctive-e-somcone or some faction desiring
something 1II0re or less exclusively for its own
benefit. T here can exist no such parallel in
amateur radio.

Everyone affirtnntively uss...ociatcd with our
hobby-the ham himself, the publisher," the
editor, writers, the radio clubs and larger orgaui­
zut ions, paid executives und staffs (t he laborer is
worthy of his hire), munufacturers-e-all have one
fundamental aim, the betterment of the game.
Evon if thcre is anything selfish in their moth-a­
tion, personal aspirations can only he gratified in
proportion to their efforts in behalf of the com­
mon cnuse. I£ you insist on being a cynic, rc­
member there's 110 Sf'II:o'C in decapitating the goose
that lays the golden ('AA. Should you lean some­
what toward the idealistic, you will not forget
that 1II0:-it of us associated with amateur radio
hnve been or are hams-that our interest is
fundamental uud sincere. If any group exists to
which " one for all or an for one" applies, it's the
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radio amateur. While not denying minor pros
and cons to special situations, it should be
difficult for "any one of us to differ with our fellow
amateurs on more than superficialities.

Logging Time
An article is scheduled for an early issue on

24-hour time--a system that has been used in
Europe for many years, and in radio communica­
t iona ever since they became internat ional in
scope. There is no excuse for 10~nJ!: 12-hour
time in accordance with the usual notations in­
volvi ng t he eolou anti abbreviations for unto and
post meridian (n.m . and p.m.) . However, for
t hose of us who st ill must catch the five fifteen
(instead of t he l i la), the 12-hour system, in a
simplified form, has its merits for lo~~in~ and
handling t raffic under t he " date and t ime-filed"
layouts of our stnndurd radiogram ulunks and IOI!;
books-particularly in int ra-continental QSOs.
The Army Amateur Radio System (which em­
ploys z.t-hour t ime 011 all long-haul t raffic) boils
down t he )2-huu r ur rnngement to its eletnents-e­
t he significant number. wit h "A" fur u.tu . ami
lip" for p.tu. The hou r 10:00 u.m. is written
1000:\ . There can be no confusion bet ween
1000;\ e nd 100A, t he latter , of course, ind icating
1 :00 u.m. Fifteen minutes past noon is noted as
1215P- a £tt!r midnight it is 1215..\, etc. T he t ime
is always zone standard.

When Johnny Comes Marching Home
A large proportion of our amateurs are in t he

armed services. Shall we recognize them when
they come hack-after a year or more of G. I.
discipline und training? " 'c mean shall we be
able unerringly to pick many of them out, as of
yore, in the hotel lobbies, elevators, dining rooms
and general environs of humfests and conven­
tions? Shall we still be able to spot some repre­
sentatives of this species in pressed pants, tie
centered precisely under a shaved chin, finger.
nails and shoes as a top sergeant would want
them, a clean, unwilted collar fully exposed be­
neath the civilian replica of u G.!. hai rcut? Per­
haps we shall know them only by their speech. It
,,;11 take more t han a world war to alter greatly
the ham lingo.

5
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LlterBture Describ ln l the New R ME ~5

Will 8e Gladly Sent You Upon Request

You 'll heve mote OSO', with the
new RME 45 - more schedules th.t you colin
keep - more elusive: OX th.t you coin cnter in your log.

Th.nh to CAl~O-MATIC tuning you' ll be liste ning to more ,t.tions
in the b.nd, too. And you 'll tog the frequcncy of these sign.!s effortlessly
on .. h. irl in e c. libr.tc:d sc..le.

The RME 45 holS been so eng ineered th.t it deliven puk performolnce
on .11 h que ncies - 550 to 33,000 K.C. lad.1 tubes, short Iuds,

t c:mpu ol turc: ca mpen'otting p.ddc:rs, triple spolced condc:nu rs 'lnd
ad....nct:s made wh il e producing For the ,umed forces -.11 these
dc: t.l ils have eellebereted to give: you t he " hotte st" .a nd most sta ble
reception you h.n ever liste ned t o .

There's b.andsprud . plenty lor t he most exolding holm or com. '
mercial cperater, The 20 mete r band, 14,000 to 14,400 K.C., lor
inst. nce, covers 20 d ivisio ns on the tr.nslucent di. l- equiv. lent
to 72 degrees on • five inch d i.meter disc.

The .ppu r.nce of the RME 45 is consistent with its penormucc.
The receiver is housed in • new st~.mlined two-toned c. bind
.nd supplied with. m.tched ..coustic.llly designed spu.er housing.

I hese and .. mu ltitude of .dditioul fu t ures m• •e the new
RME 45 th e receiver t h. t's definite ly well worth w. iting for.

•
•

••
•
•
•

•
•
•
•
•
•
•
•
•
•

MORE
•
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A MOBILE

TRANSMITTER-RECEIVER
This Exceptionally Well-Built Unit lor the 112-116 Me
Band Features a Non-Radiating Super-Regenerator

HOWARD A. BOWMAN, W6QIR

2

l

THEco :'\TI:'\L\TIOS and extension of '''nr
Enu-rgr-ney Radio S -rvlce in most Iirensed

areas has meant an accompanying refinement in
the type and versatility of the equipment USN!.

In many cases t he first stations established were
for fixed locut ions, but more recently the number
of mobile iustullations has great ly increased. wit h
a corresponding development and modification
of curlier mobile rigs. This has meant, in munv•
cases, a change from a t ransceiver to :1 unit em­
bodying sepa rate t ra nsmitter und receiver sec­
tions. There art: tuany reasons (or using a
sepa rate t ransmit ter uud receiver in mobile.
I'urt iculnrly pertinent a re that great er effieieney
can thereby he secured in bot h sections, and t he
a mount of receiver interference generated muv•
be materially roducr-d. Such a unit is d iagram-
med in Fig. 1. T he circuit is largely convent iona l
with t he exception of the receiver which will be
discussed in detail .

T he rt-nl problem of building u mobile unit lies
in the nux-hunk-al design. There are, in genera l,
four types of construction in mobile units, as
follows :

Glore compo rtment. Construet ing the rig so :I~

to mount in t he glove compartment has the ad­
vantage of pllU'illJ,!; equipment in a lockable po­
sit ion , and of keeping it whore it takes up 110

room in the driver's cutupartmcnt . It has tilt'
disadvuntnge of limited spa('c, and eliminates :I

eompart mont which is extremely useful for hold­
ing: log IHHJk, flu....hl ight , license, maps, writing
material.. . ete. Further, its use usually necc-si­
tntes cut ting tip or removing the compartment in
order to ohtnin access (or power cables.

Seat-shelf mouniinq, Occasionally units arc
mounted on the shelf behind the rem -oat o( a
coupe. T his ('XI)()~'S the rig to tampering, and
operation may hi' d ifficult when the car is in
motion. Also battery awl power supply lends
must IK' Iuirly long.

Trunk mounting. Trunk or carrier mounting is
•

frequent ly employed , pa rt icularly with units of

J une , 1945

higher I)OWI'T. ~l far :1:-' 1'<P:H"f' i ... ( 'OIH'.·MlNI. it is
probably h..-:,t of till methods. However, trunk
mouutina requires two antennas or unusually
long feeder lines. It ~('l l('rally means duplication
of audio systetus-e-oue for n -ceivcr and one for
transmitter, siucc tl u- receiver must usually be
locat ed in the driver's cotu purttm-nt . Invariably
it ntx-essita tes lO1l1!: »OW('[ supply or bat tery
leads, and t he constructor IIlU~t usually resort to
n -luv r-out rol.

Linder-dash mountinq, T his t ype of mounting
utili zes minimum of sp:H'e itumcdiutelv below
aw l behind the dashboard t hat is seldom used
otherwise. T he ent ire uni t is d ose at hand , und
lends to uutcuua aw l power source may be short.
T he chief difficult y wit h this type of mou nt ing is
that t he const ruct ion of t he unit must he ada pted
to flt the nat ure of t he space available, a nd
various uux-hunicu l devices must be employed to
uchir-ve certnin cont rol functions. All t hings con­
sidcrrd , however, we feel that t his type of mount­
ing is 1II0 s t pructieal for the lower power units,

f ig. 2 . F,onlviewof the ecmpleted unil, show•
ing the ganged switches and o peralin! lever

7
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and the equipment described herewith is so
built.

Chassis and Layout

The uni t i ~ bu ilt in nod on a 7" x 12" x 3"
chassis with the above-deck components pro­
tcctcd by a 5" x 7/1 X 9" black crackle box (Figs.
f, 3 and 4). T he entire t ransmitter section, ex­
cept for gridlenk and fi lament and plate by-pass
condensers, is built on top of the chassis, with the
tuning control extending through the side of the
shield box. T he receiver section, except for the
t ube envelope, is beneath the chassis. The audio
section is common to both transmitter and re­
ceiver, anti the speaker is mounted on the metal
bottom pla te .

Ideas have been borrowed liberally from com­
mercial pract ice. Switching from transmit to
receive in a transceiver usually involves only
three or four switch sections, found in an ordinary
four-pole double-throw switch of the rotary
variety . In a transmitter-receiver, however, at
least five switch sect ions must be used, and in
order to avoid any possibility of unwanted COUI)­

ling t hrough the switch contacts, we decided to
employ two switches instead of one. This led to
the problem of ~anging the switches so that they
arc thrown simultaneously. .

Each of the two switches is a convent ional non­
short ing four-pole double-throw rotary switch,
commonly known as a "transceiver switch." The

t wo arc mounted with their shafts projecting
through one of the long sides of thc chn.,,~is­

one about two inches from the front drop, :11 1(1
t he ot her ubout two-thirds of the way buck.
Only two sect ions of the front switch and three
of the rcnr arc used. The front sect ion takes care
of the microphone and receiver on-off switching,
while the rea r section switches the speaker,
antenna, and t ransmitter. The two sect ions are
ganged together by means of a link and lever
urrangement.

Transmitter Section
T he transmitter employs an HY615 triode in

a conventional circuit. T he physical layout is
borrowed from a commercial 112-mc job. T he
condenser is mounted on a 3" x 3" piece of 7.:"
polystyrene with the lugs projecting slight ly
above the top of the plate . T he coil is soldered to
the lugs. T he plate choke extends down the
mounting plate as does the grid choke, but on the
opposite side of the condenser. It ru ns from the
stator lug to another soldering lug screwed to the
plastic, and from here 3. lead goes through a
grommcted hole to a t ie-point. From this t ie­
point the plate by-pass is connected to the
ground Oil the socket. uud a lead runs to the
switch.

The antenna coupling on the transmitter must
he semi-adjustable and very rigid . The link is
wound uud cemented to one end of II ~" lucite

•
S SPK'R
o 0

SW2

•

TO
ANTENNA

_006
Mfd.

,.. 5 T. No.14
f.na~'

Y,·Olo.

O·----..,
•
I,
1

•
To Heaters

--

COAXIAL CABLE

HY615

-T-

fOMmfd. _

50 Mmfd .- - ---

7500
Ohms

250
Ohm,

500"
Ohm,

250
Ohm'

0.1 Mfd.

r'--
I • ,i---;==~;"]i SW2
•
I
•
I
•
I
•
I,
I
-I
• •I SW2 -::------'
•1-- -------- -------

6V6

UHF
RFC

50"
Ohm,

50
Mmfd.
i ,.-;,

f-I F'f- O.' Mfd.
~--- 50M

L.:::~~ Ohms

7G7/f232
•
•,,,

400 M Ohms

---- ..

•, T, ,, .002SO• \ Mmfd. Mfd.
,

7Mmfd.

-15 T. No.22 as.c.
Y. Via.

' 0I •,
I
• •
I S Wf RL .:.L.:<>'-_....._-i-- - - - - --'

4 T. No. 14
Ena mel
]/.Oia.,,

SWf ,, .

Fig. 1. Schematic of mobile unit. Switches are ganged for single-contro l operation

,
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FiS. 3. Bettem view of receiver chassis

rod . the a..........-mblv Ilt tiug :oilluJ,!;ly within the plate
coil. The uppoe"itt, end of the rod is drilled and
tapped for u long # 6-32 screw which passes
through a matching hole in the rear wall of the
shield box. T he coupling can be varied and it'
maintained at the optimum adjustment with a
lock-nut .

Receiver Features

The receiver, as previously ment ioned, is built
ent irely beneath the chassis. Originally we had a
convent ional supe r-regenerator with a 7A4 de­
t ector. It wus not pa rt icularly satisfactory and
radiat ed rat her badly. When uppronching a fixed
sta t ion we bud to shut otT t he ent ire rig because
our recei ver generated so much interference. T o
overcome this we ado pted the circuit shown in
Fig. 1. •

The chief advnutuge is t hat the antenna link
is at t he grounded end of the r-oil und radiates
very lit tle energy. At H d istance of less than fifty
yards from the antenna, there is no t race of ra­
diution. Super-regcnerution is extremely smooth
a nd the receiver is a joy to operate. T he screen
nets us the plate of t he t riode detector, and super­
regeneration is controlled by varying t he screen
voltage. T he audio cc rupouent of the signal is
pieked up from the plate of the det ector and fed
through a conventional a-f ampl ifier.

While recei ver In-queru-y-dete rmiu iug com­
ponents may he mounted on metu l. since t l- c ro tor

•

Fis.4. The transmitter as vi ewed from the top. Re­
ceiver and transmitter tubes are in this co mpartment
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is grounded, we prefer to usc insulated mounting
and run nil grounds t o a com mon point ut the
tube socket. The socket was mounted about %"
below chassis level on studs to locate it ncar the
condenser lugs and t he coil for short leads. T he
cathode coil, which supplies t he feedback pro­
clueing super-regeneration, consists of fifteen
turns of Xo. 22 silk-covered wire close wound Yi"
diameter end self supporting between the cathode
socket tertuinul end ground.

Securing the proper coil dimensions to hit the
II Z- I I6-me band may be t ricky. T he conven­
tional super-regenerator connects the coil and
condenser across the grid and plate of t he tube,
and. this capacity is usually quite small . \\~ ith the
tuning components from grid to ground the situa­
t ion is changed, and the coil must be altered ac­
cordingly to one of smaller dimensions. Those we I

specify were arrived at hy considerable trial-and­
erro r experiment ing. Results, however, were
more than wort h the time spent in changing coils .
T he Widleak is of considerably lower value than
is customary with the su per-regenerat ive de­
teeter.

T he condenser is coupled to t he planeta ry­
type vern ier dial by means of a short fihe r rod
and two flexible couplings. The antenna link is
supported on u fiber rod with a ' phone jack as a
bearing. Note again t hat t his link is at t he
ground end of the receiver coil .

The Radio Channel
Care must he exercised in lead and part place­

ment , 1'0 tha t unwanted r.f. is no t piped into t he
aud io circu it. \\'e had a had cuse of it a t fi rst.
Our origina l detector was u st ra ight S-H. The rod
connecting t he condenser to t he d ial was of metal
a nd close to t he unshielded audio t ra nsformer
windings. Resulting howls and squeals were very
bud . Substitutiug the fiber rod cured the trouble.
Any peculiar noises can usually he eliminated by
making appropriate changes in the parts and
wiring nrrangemcnt.,

The :J-l audio t ransformer was modified with
the add ition of n layer of Xo. 30 enameled wire
u.s u microphone primary. The combined modula­
tion and out put transformer is a small push-pull
CIa.", .A plates to voice coil job. On receive it
operates to match u single plate to voice coil , and
t he proper bps on t he seconda ry are selected by
experiment. On transmit this transformer
funct ions with the center-ta pped primary ucting
as a 1 to l-ratio modulation transformer with
the secondary open t o kill the speaker. T o check
the voice quality, remove the 11\"615 and short
the terminals on the voice coil sect ion of the
switch. Tum the main switch to transmit and
speech into the mike will he reproduced in the
speaker,

[Continued on page S6)
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Fi, . 4. The author at the controls of WNYJ9

TODA Y .H'T E I{ m-arly thn-c years of successful
'YERS operation, the 1)('('<1 for compact,

vorsuti le pack sets is still with us. Their utility
hns been amply demonstrated, and with our con­
stnntly expanding ' YE RS activities these little
self-powered two-way communicators arc in
demand. Of prime importance is their ability to
be dO"11 front where things are happening-to
establish communications from the scene of ac­
tion. WEBS unit WNYJ9 has proven itself in
many hypothetical and real emergencies, in­
eluding the hurricane of September, 1944. After
almost three years of faithful service it still per·
(onus faithfully.

Basic Requirements

The basic requirements of a walkie-talkie pack
set dC'SiJOIPd for ,rEUS operation are that it
must be light, easily portable, self-powered
{preferably with batteries}, sturdily constructed,
easy to operate under adverse conditions by one
operator and with a minimum number of adjust­
ments to be made in the field. "'XYJ9 was con­
structed with these considerations in mind. Al­
though this unit. is a transceiver the usual short­
corning of the transceiver, its inability to receive
and transmit on the same frequency, has been

10

Two-TuBE

PRESTON C. YOUMANS, W20HE

overcome to 11 largo extent by making till' coil big
and till' condenser small providing a rather large
hamlspread for the "'ERS frequency allocation
of 112 to 116 megacycles. This makes it un­
neeessnry to retune when switching from receive
to transmit.

The circuit of \ri\l1'J9 is conventional and re­
quirt-s no trick parts. Even when it was built,
components were rapidly disappearing from the
dealers' 8Iu·IY('5. The only part a bit hard to find
1I0W is the transceiver transformer, which is
nothing more than a regular audio trnnsfonner
with a mike input winding. If you can't huy one
ready-made it is easy to improvise from nil audio
transformer that has enough space for a third
winding. Removal of some of the excess paper
around the original winding ,,;11 often make room
for t he addit ional primary. From .~o to no tu rns
of No. 24 to 30 enameled wire will do. I huve
made severa l such transformers and t he difference
in performance between the home-made and
commercial products cannot be detected.

Conslructional Notes

The junk-box is relied upon for most parts.
The schematic diagram (Fig. 1), parts li~t and
photographs tell the story of construction better
than the proverbial thousand words. Try to keep
the r-f leads short and well insulated with the best
high frequency materials obtainable. The whole
unit, including batteries, is housed in a home­
made wooden box (Figs. 2 and S) . Leave plenty
of room for batteries since sizes obtainable vary
considerably. Remember, too, that this unit
must be used in all kinds of weather-s-snow, rain
and come what may-e-sc tight joints adequately
waterproofed and solid construction should be of
prime consideration.

Pre liminary Checks

After the construction is completed it is wise
to make some preliminary checks before hooking
up the batteries and throwing the switch. The
tubes, using only 1.5 volts of A supply, cannot
stand any overload. It is good policy first to con­
nect the A battery QlIly to see if the filaments

CO



WALKIE-TALKIE PACK SET

WHYJ9 is easy to build and performs beautifully

light whe n the power is tu rned on. (T hese fila­
ments barely glow :-;0 look ,·cry carefully before
making any dccision.) If OK, disconnect the A
battery and reconnect it to the /I battery posts. If
t he fi laments light , look for trouble and thank
your lucky stan; you didn't connect 90 volts
across the filaments . Repeat this cheek, connect­
ing the A bat tery to the C battery terminals, If
everything S("(' IUS safe, connect the three batteries
to their respective posts and turn on the trans­
ceiver. For preliminary test ing use a piece of
heavy wire about -IS inches long for the antenna
and when the correct size is found a permanent
aerial may he installed. Loosen the antenna.
trinuncr condenser as far as it will go toward
minimum capacity. With the regeneration con­
trol tu rned about three quarters of the way to

,

Fig. 3. Fronl panel of WNYJ9. The rod
"ntenn. is perm.nently .ffixed 10 the side

June, 1945

full on, the characterist ic super-regenera t ion hiss
should be heard. If the coil and condenser are
close to the values given in the parts list you
should be very near the \\rEHS hand . But since
a small variation in eit her the coil or condenser
" ill make a large difference in frequency and
bandspread, it may be necessary to remove or add
a turn of wire to the coil or perhaps just squeeze
or stretch it out a bit to hit the WEn S band . It
is best to make these adj ust ments when the
' VERS net is on the air (Monday and Wednesdnv
from 9:00 P .l\L to 11 :00 P .::\ I. , and Sunday from
5:00 P. ~l. to 7:00 P.~l. , EWT). For the Xcw
York City builder there is an experimental radio
stat ion just above the Llfl-megucycle end of the
dial (seemingly un the air 24 hours a day) which
may also be used for check . When making re-

Fig. 2. Ree r view of p.lck set. There is
p le nty of room for b.tteries of verious sins

11



colver uets ll:-l II miniature transmitter, so he care­
ful not to interfere with regular , r E HS traffic .

B.ndspre. d A djustment
After the " "EHS frequencies arc spotted they

can be bnndspread or condensed to fit the dial by
squeezing or stretching; the roil. About fJO dial
divisions for the entire 'YE RS network is a J:!:O<.H1
bandsprend. Xcxt adjust the length of the an­
tenna for maximum signnl strength. This is best
accomplished by starting with an ant(,11113 about
·IS inches long and reducing the length in l-inch
steps uutil the size is reached which eivcs the
best response. ' Yhile making these adjustments
the antenna trimmer condenser must 81:-0 ht·
varied each time for peak siW181 strength . ..\d­
justment of the antenna trimmer will ab-o effect
tho regeneration control. After some experi­
menting with antenna length and trimmer ad­
justment, it will be found that the receiver will
super-regenerate smoothly oyer the entire hand
nud provide maximum signal strength. Whon
making those adjustments, it is wise to U~ a
station that doesn't come in too strongly, :-0 us
not to block the receiver and result in an improper
ndjustment , After the optimum unteuna lengt h
is found, a permanent rod (F ig. 4) can be mndr- to
replace the heavy wire used for preli tniunrv
checks. T he two and three-sect ion whip antennas
u~( ' ( l for regular cur rad ios mukc excel lent
aerials, and can he picked u p at most :IIlY rndio
store chenply since t he lead-in cable isu'tncccssnrv .

As yet, not hing has been sa id about adj ustment
for t he t mnstuitting side. ' Vhy'! Hcuu-mber, end
t his is ext remely im port ant , t hat unless you ure u
duly licensed ' VE HS radio operator and t he unit
you are building hu.s been gra nted a 'VEB~

license hy t he Federal Communicat ions COII llHi:o<­

slcn, you cannot t ransmit even for test pu rposes.
But if the unit has been carefully adjusted for re­
eciving you can he almost assured t hat it will
function equally well ns a transmitter, Whell t hv
unit b ecomes u part of 'YEHS, fina l adjustments
can be made for the best all 'round pe rform ance
during the n-gula r test periods. License req uire­
ments for both yourself as an operator and your
unit ate e:.....ily secured :\IHI further information
can be obtained from your local Office of Civilian
Defense.

The cnse history of " ';\YJ!J in \YE HS operation
shows successful operational tests, both in recclv­
iug,: and transmitting, with the unit down in the
subway, from u subway train in motion, from the
inside of buildings of all types of construction.
and from ambulances and street cars in trav('l­
truly a remarkable record for a pack set of such
low power. This unit was also USN in the author's
home as n receiver, with the output connected to
a receiving amplifier and recorder to make records
of " "EH S operat ion for future reference.

Sf

• s

C+ B-

RODANT._

Lf

GROUND
OR CHASSIS,

1-..--r-n ;

, ,-
, .

lT5GT

lG4GT

H..c.. ",c.

'"

R4

,
..

1'2
52

MIKE:

rr:::::;: Bt c- At A-
90V, 4.~ v. 1.5 v.

ccivcr adjustments during- a regular " 'E RS op­
eruting period, should you hear a station complain
about a receiver in the vicinity, remember you
may be causing- the interference and it would be
best to shut down . A super-regenerative re-

Fig. 1. Transceiver wiring d iagram of WNYJ9.
Phone jack must be insulated from chassis. Most
of the following parts will be found in the junk box

Ant.-t'od 36 to 48 inches. See text
C 1-3~ 30 Jlllf mica trimmer
C.-2.platc midget

. ( .-100 IlIJf mica
C. and ( .-.1 lA' 200 volts d.e.
C.-.003 J.Lf mica
Chok~30-hcnry e.e.ed.e. mid,ct type
L,-3 turns No. 14 wire 1ft: inch diameter
R1- 30,000 ohm. % watt
R.-1.5 meg. % watt
R.-100,OOO ohms
Rt- 100,000 ohms volume control used u regener,,·

tion control .
RFC-ohmH. 21
SI-3·polc D.T. switch
SI-D.P.S.T. switch
T,.ns.-transcciver transformer
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COMMERCIAL OPERATING

IN SIX MONTHS
The Hoffman Island Maritime Service Radio Training System

W. WARNER, W3NJO

H OFFMAN I SI.A NU, in Lower New York Bay ,
was established us a radio SdlOOI on June

2nd 1942 by order of Hear Admiral Randall ,
CS); H, Commandant of the United States :\Ian­
time Service. T his order was enacted to alleviate
the shortage of competent radio officers aboard
nu-rchnnt ships caused by a Xnvy directive
stating, " A continuous radio wuteh shall be
maintained aboard American flng H':'.."t'J..., OW-TIN.

h:,' Of under charter to the Wa r Shipping Admin­
ist ration and employed under certain operating
condit ions or in specified services." I t was de-

' RA DIO LABORATORY, HOFFMAN ISLAND
-Latest type radio apparatus used aboard merchant
vessels is employed to instruct tra inees. Hany E. Young
at ty pewriter, MarvinWimberly, Bourbond,lnd.,on right

June , 1945

•
t ermined that. these vessels should be manlied by
t hree civiliuu radio operators rather than a mix­
t ure of naval and civilian personnel. These rc­

. quirements made it necessary to modify the
radio training program in an effort to meet the
demand for trained men. The radio course pre­
viously conducted at the first U. S, Ma rit ime

rviee Radio Sehool to be established, at
Gallups Isla nd, Boston, ~l a."," " was cut from 32
to 20 weeks. This condensed training prepares
students to become fully qualified Radio Officers
and to pass an F CC Temporary Limited Badia­
telegraph operator (T .L.T .) license examina­
t ion (identical with t he Second-Class Radio­
telegraph operator test, except that a passing
mark of only 50 percent is required on cneh de-

13



( U. S. Jlarii ime Sm.'1·C"f' photo)
Ensign Belber instructi ng tr. inees in theory,
oper.tion, end use of r.dio d irection finder

mcnt of t he written examination}. Approxi­
rnately S5 percent of t he students who com plete
the 20 weeks course at H offman Island pass the
FCC examinat ion with the grades required for
the issuance of a Seeond-Clnss license.

Radio Training Course

T he Redic T ra ining Course presented at Hoff­
man Island is d~i/(lU"d to provide potential radio
operators wit h sufficient skill in code reception
a nd pract ical operation of marine radio equip­
ment t o 11.'l8UIIle t he responsibility of stand ing an
effic ien t radio watch aboard a merchant n 'sse-l in
wartime. The t ime limitat ions presented hy the
current demand for shipboard radio officers has,
of necessity, excluded a wealth of detniled ma­
terial from the radio training course, However ,
as will he appreciated from the following outline,
the training hi comprehensive. The student re­
ccivcs 130 hours of theory-e-Hl hours in each sub­
ject-covering electronics, ohms law, magnetism
(altern at ors and a-c Iundamcutals), d-e equip­
ment (generators, motors, control apparat us,
meters}, resonant circuits (inductance and cnpac­
ity), power supplies, vacuum tubes, sell-excited
and crystal-controlled oscillators, r-I power
amplifiers, antennas, r-f and a-f amplifiers, de­
teeters, and batteries. Similar time is devoted to
individual laboratory subjects-e-materinl , 'd irec­
tion finders, shipboard transmitters in general ,
the M uekny " Marine Unit" installation, uud the
Rl\1CA model 4U. wartbuc radio procedure re-

14

ceives 22 hours of concentration, and the cour-e
is topped with 40 hours of wetch-stauding aml a

-finnl examination.

Instruction Facil ities and Equipment

The eq uipment used at H offman Isla nd in­
d udes t he 1Il0~t up-to-date shi pboard inst alls­
tions. Inst ruction is given on a ll the transmitters
and receivers in common U:'C today. T he training
stuff comprises a specially selected group of com­
missioncd and non-couuniseioncd United States
M aritime Service personnel, t horoughly qual ified
t o supervise and instruct the course of t raining
established at the school. T he instructors take a
personal int erest in the st udents' work, and give
a great deal of their off-duty t ime to assist
worthy men wi t h difficult ies t hey may encounter
in the course.

Facilit ies for code instruction arc of the most
flexible type. All code originates from a central
control room where are located 2-1 variable-speed
keying heads patched into 18 t runk lines ron­
necting with the var ious code copying rooms. An
int cr-communicat ion system connects the in­
st ruc tors in the individual code rooms wi th t he
central cont rol. As many as 5 different code tests
an.' conducted from t he central control room at
one time, plus t he different keying heads sending
code to those r 001l1s devoted t o practice. Each
student has an ind ividual position with a high.
81)("('d typewriter. telegraph key, end a selector
switch which enables him to copy t he sIX'Cd he
desires by select ing t he proper tap. All the po­
sit ions are tied into the instructor's intercom
t hus enabling him to break-in and talk to indi­
vidual positions or the group as 8 whole. Since
fast copying is done on a typewriter t he student
is taught touch typing. The requirement of the
school at graduat ion is 18 words per minu te
mixed code, and plain language at t he rate of 23
\Y .1'.~1.

(U. S. ~UarUime Service photo)
Testing compone nt p. rts of radio units in the
I.bo ra lory in Hoffman lsl.nd training co urse
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T he student is instructed in generalcommercial
operating procedure, including laws and regula­
t ions IfQ" signals, radio time signals, distress
calls, etc. He ulso receives practical operat ing
drills which cover handling communicat ions
under adverse condit ions of interference and at­
mospherics, break-in operation, establishingcom­
municnt lons and handling traffic in the high-Ire­
quency band, and practical demonstrations of
typical dist ress traffic.

In the Lab
The standard marine radio installation labora­

tory comprises at least one of each type of radio
equipment now being installed aboard vessels
constructed by the U. S. Mari time Commission
including crystal-controlled intennediatc and
high-frequency t ransmitters, superheterodynes,
di rection-finder equipment , standby apparatus,
lifeboat trnnsmitt ill~ and receiving equipment ,
small-craft radio-telephone, and radio accessories,
In the laboratory the student is taught the care
and use of tools, wire splices, shipboard ami
standard antennas, ami advised of the dangers
present in working with electrical and radio
transmitting equipment . The servicing of marine
receivers is coverod-cconrinuity and point-to­
point resistance measurements, tube testing,
identification und location of parts in t-r-f and
superheterodyne receivers, receiver failures, reme­
dies, uud emergency repairs. A thorough course
of inst ruction covering marine transmitt ing
equipment includes: specifications for shipboard
transmitters to meet Federal Communications
Commission requirements, theory of operation,
identification of essential parts and maintenance
of all t he standard marine transmitters in use
aboard merchant vessels today, marine trans­
mitter power supplies, buttery installations and
charging circuits.

(U. S. .Ifaril im. Service phoi<»
T,ainees learn the code alphabet
du,ing a cee-tc-slx-week ee urse
given in this ,oo m by Ensign Quinn

June, 1945

.. . . I •

( U. S. .lfaril i ... Se.i", p/wla)
T,. inees .re taught to copy sign.ls off
the .i, and 10 m.ke up • ship 's ,.dio
log during the one-week course

During the fifteenth week of the course the
student is taught pre-direction-finder theory,
methods of determining the position of ships at
sea , the properties of the loop antenna, marine
direction-finder requirements, balanced circui ts,
direction-finder errors. and calibration and com­
pensation. He is thoroughly checked in the cp­
cmtiou ami identification of essential parts and
the maintenance of the Mackay 10GB and HCA
AHS707 direction-finders. A complete direction­
finder assembly such 118 the student will find
aboard ship is mounted ill t he laboratory, and
every trainee is given an opportunity to usc this
equipment under the supervision of an inst ructor.
T hroughout the 20th week the trainee receives
actual shipboard watch-standing training in the
island's well equipped watch-standing room.
During this week the student is required to main­
tain schedules, keep u proper radio log; he copies
actual signals from the air, such as those ema­
nat ing from coast stations handling traffic with
ships at sea. He learns how to use his receiver on
the frequencies most suitable for communica­
tions at various times, and he is thoroughly
familiarized with the routine of watch-stand ing
as practiced aboard a merchant vessel.

Upon -graduat ion the student receives a U. S.
Marit ime Service Diploma, and is raised in grade
to~'Varrant~Radio Electrician. He is then sent to
the Recruitment and M anning Organization and
shipped out as Radio Officer aboard a merchant
ves..sel.

Recreation

HotTman Island is well provided with recrea­
tional facilities. The local theater shows current
movies nightly. A well-equipped gym and basket
ball court, plus a large indoor swimming pool are
also on this island. Intergroup basket ball J!;aJUCS
are encouraged; small boat work and calisthenics
ure included as part of the general physical train-
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1I1~. A large, well-stocked library is available to
the student-books for reference purposes and
light reading . T he men at Hoffman Island re­
ceive complimentary tickets to New York
Theaters and social functions.

Religious guidance of the trainee is under thc
direction of the station chaplains. Catholic and
Protes t ant denominations are represented ; the
trainee is free to attend chapel services of his par­
ticular faith , and call on t he chaplains for advice
at any time.

Eligibility
E ligibility for radio t raining a t Hoffman Island

is limited to Marithne Service enrollees who
qualify for such instruction on t he basis of corn­
petitive examinations. I n order to enroll in the
U. S. Marit ime Service, the applicant must
1>O&"'t" Scertain basic qualifications. H e must be a
citizen of the United States (and be able to prove
it ) , meet the physical standards for the particular

( r. s..1tarit ime S ervi ce photo)
In addition to their usual radio train ins trainees
at the USMSRTS learn how to use a portable
lifebCHII rad io transmitter, sl4ndard equipment
in ell lifeboats. Instrudor is WIRE C. G. Kins

service desired, have the consent of parent or
guardian if under 21 , and submit sat isfactory
character references. Also he must POSSetiS a
stutement of availabili ty, and shall not have re­
ported, received notice to report for induction or
have been induct ed. (T hose desiring t o join up
should contact their local U. S. Maritime Service
Enrolling Office or communicate with the Com­
mandant , U . S. Maritime Service, \Y:u Shipping
Administration Training Organization, W ashing­
t on 2f) , D. C. for t he latest com plete inforrnntion
on regulnt ions.)

Ha ving snt isfactorily passed the physical ex­
amination, t he applicant is enrolled as an Ap­
prcnfiee Seaman and shipped to one of the three
training stations located at Shccpshead Bay,
K . Y ., 81. Petersburg, Fla., and Avalon Santa
Catalina Island, Calif. M arried men arc required
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to 113.\"e the written consent of their win's . Trans­
portation to the T raining Station and meals while
traveling are furnished by the United States
Maritime Service. Upon arrival at the training
station, the enrollee is provided with uniforms,
miscellaneous apparel, excellent subsistence and
quarters. The enrollee receives free medical and
dental care by 11 top-grade staff of officers while
he is on active duty in the )la rit ime Service,
Every precaution to safeguard the health of t he
t rainee is rigidly observed .

All enrollees receive t he 6 weeks' bu..sic or pre­
liminary training. The purpose of t h is training
period is to teach general seamanship, water and
sea safety, physical fitness , bontmnnship, hy­
giene, gunnel)' fundamentals (necessary to all
seaman regard less of branch, department or
rating), to inst ill a knowledge of discipline, team­
work, group activity and to prepare for the hard­
ships and isolntiou of life in the merchant marine.

Following the completion of at least six weeks
preliminary trainina, candidates for Hoffman
Island are examined in general scholast ic ability,
mechanical comprehension, arithmetic, algebra,
code aptitude and swimming. Stability, cond uct,
previous ed ucat ion und occupational experience
urc all evaluated , and the applicant is inter­
viewed. E very effort is made t o select the highest
proportion of men who will eventually pnss the
FCC examination with colors flying.

On arrival at the rndic school, selectees arc ud­
vuuccd in grade to Seumnu Second Clu..ss, and
upon sat isfact ory completion of twelve weeks
radio training, the st udent is upped to Seaman
First C1a.,~ a nd paid accordingly. Later, as a
Radio Officer, he will ram front 8 150 t o ISO per
month-s-exclusive of bonus and overt ime. lIe is
accorded the privileges of an officer, und hi..;
q uarters and mess nre commensura te with hl­
position.

Should he desire to further h is stud ies, the 0 1)­

erntor is eligible to receive extension courses , in­
eluding Practical Radio Engineering, from tho
)laritime Service Institute. These courses, cost­
ing several hund red dollars if purchased privately,
are available to members of tile Mnrithnc Service
fur a registration fee of :tOO.

The current )laritimc Service Hallin Training
program presents a golden opportunity to men
desiring t o learn radio and serve their country at
sea . I n presenting this brief picture, the author
extends his appreciat ion t o Captain Manning,
US) (S Superintendent of H offman Island, Com­
m ander F raser , Execut ive Officer, I.1. Com­
mander H ickey, Ad minist rative Officer, Lieu­
tenant \n lson , T raining: Officer, and to Lieu­
t enants (j .J!: .) Garcia and Stano, and members of
the ad mi nist rat ive staff for their co-operation ill
furnishing material for this art icle.
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WIRED WIRELESS TRANSMITTER

This Electron-Coupled M. O. P. A. Rig Will
Put You "On The Air" During the Duration

•

J . D. POTTER, W31 KM

Wired wireless offen the ham an intriguing substitute for the real thing.
CO will publish additional data-on receiying systems and DX.

S ISCE THE CI..OSIXG of the
ham bands more and

more of us have turned to
wired wireless as an inspira-
tion and outlet for our desire to be "on the air."
For those of us who have kept the ham spirit
awake and desire to proceed beyond the vintage
1930 oscillators, we present a logical and prac­
t ical ndvnncemcnt in carrier-current t ransmitters.
T he ri~ described in this article incorporates
many old ham ideas plus several new and novel
features. The electron-coupled oscillator is fully
as uSP(lII on the light lines a." it was in the 40­
meter hand. Instead of dodging QH~l from
no,ooo other burns, we now find ourselves in the
position where W(> must pick the most noise-free
•

spot in the line. In addition, it is possible to
boost the signal strength at a distant receiving
point by as much 88 two to three R 'e when a
proper impedance (line match) is obtained.
::\t any of us have experienced considerable diffi­
culty in loading into the power lines at such low
frequencies. The author h88 found that variable­
frequency control with an r-I output stage rna­
tonally assists in overcoming the majority of
these loading problems.

The rig has been designed with several thought!
in mind . First l it had to be compact, with most OB
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Fig. 1. Circuit d iagram of the wired wireless transmitter which
uses the power lines instead of the ether. Parts list below

L I , L . and L.-see text
C,- Sol. , 1386 34-.002 }J1
( 1- .0001 IJ.f mica
( .- .005 IJ.Fmica
( , and ( 1- .01 p f 400 v, tubular

June, 1945

( .-.0025 ,J 1000 v, mica
( ,-.0015 ,J 1000 v, mica
( . and ( 1- .05 Ilf 600 v, tubular
( ,,-.1 Ilf 400 Y . tubular
P-S-prong Amphenol power plug
R1 and R.-25,OOO ohms "At watt

R.-100,000 ohms 1h walt
R,-5000 o hms 1h watt
R.- 300 o hms 2: watb
R.-25,OOO ohms 1 wet;
RFC-80 mh
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Fig. 2 . Showing the si mple end
comp.lct l" yo u\. M etal chusis con­
struction may be used if prefened

the parts obtainable from the " junk box." As it
was to operate from the receiver power supply,
voltage regulation had to be incorporated in the
transmitter so as not to affect normal receiver
perfonnance. Provisions should be made so that
a high-impedance crystal pick-up can be used to
modulate the transmitter when operated as an
induction type unit for remote phono control.
The transmitter shown in Fig . 1 and accom­
panying photographs incorporates these con­
siderations, plus providing variable frequency,
e.c.o.cm.o.p.n. operation from 165 to 200 kilo­
cycles.

Mechanical Detail.
As is clear from t he front view photograph,

Fig. 2' t his unit is extremely com pact. The bu...c,
which measures 11 inches by .. inches, is made of
Prest wood mounted on two st rips of 2" x ;U"
wood --1 II long. Meta l chassis const ruct ion may of
COlIl"Re he used, but, for t he average ham, without
a st ock of metal working tools, the old stand-by
is st ill the easiest material to work. The 6SA7
oscillator huffer st age is located Oil the left side
of the ehu.ssis with the 6LG r-f amplifier st age 011

the right. K ey leads are connected to the t wo
#6/ 32 machine screws protruding t hrough the left
rear edge of the base. The am plifier tank circuit ,
L2, C6 a nd C1 , is mounted on t wo ~" x 3/S"
Isolant ite stand-off insulators. T he plate and
B plus lea ds a re routed from t he tank circuit
t h rough 7.;" diameter holes in the base. T hC'SC
leads arc self-support ing and centered in the ~"
holes.

T he photographs of the underside of the ches..sis
Figs. 8 and 4, reveal the sym met ry of the purts
arrangement , By properly locating the com­
ponents, wiring has lx-cl~ :;0. simplified that the
resistor and condenser pigtails complete most of
t he circuits. All grounds arc made to a common
bus running between t he t wo tube-socket mount­
ing bolts. This permits d irect ground connect ions
and eliminates lengthy leads. All power connec­
tions arc brought to the transmitter th rou gh a
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2}'2" cable- consist ing of four N"o. 18 insulated
st randed wires terminating on a small insulated
strip mounted on the left-hand wooden base sup"
po rt . The other end of the power ca ble is made
up in to a standard fin .e-prong male plug shown in
Fig. J . The use of quick-disconnect power plugs
has proven ext remely useful to the a ut hor. When
ideas for equipment modification arise there is no
dola v while soldered leads arc disconnected. In
nddit ion, by having t wo or th ree sockets wired
into the power supply, it is possible to operate
several different units simultaneously with the
single supply by merely plugging in t he desired
units.

Unde r Cha..ls Layout

A brief description of the under chassis lay-out
follows. Viewed from left to right (Fig. 4) are :
power cable terminating st ri p, e.c.o, tank con­
denser (C,) , the e.c.o. oscillator coil (L , ), GSAi
tube socket, oscillator plate r-f choke (R FC) and
the 6L6 tube socket. The e.c.o. grid condenser
(C2 ) and grid resistor (H,) arc directly below the
68Ai tube socket and to the right of the oscil­
lator coil (L ,) . T he iujcctor grid by-pass con­
denser (Ca) aud the injector grid resistor (H2 )

can be seen above t he oscillator t ube socket. The
68A7 r-f plate choke (RFC) is mounted on two
~" x 3/8" Isolant ite stand-off insulators . T he
bottom stand-off insulator is also used as the
common terminal of t he posit ive high-voltage
connections to both t he oscillator and a mplifier
stages. Screen grill resistor (R3) is between the
lower sta nd-off insulator a nd t he GSA7 tube
socket . Condensers, C4 , C" and Cg are located
between RFC and the bottom of t he chassis. The
balance of the parts (R4 , RfJ , /(6 and Cs) are
grouped around the BL6 tube socket.

The Circuit

As shown ill Fig. 1J the t ransmitter consists
essentially of a 6SA7 (pentagrid converter) op­
eratiug as an elcct ron-eoupled oscillator with
untuned plate circuit driving a 61.6 (bea m power)

Fig. 3. Bottom view of the wired wireless tr"ns·
mitter, with the power plug on the lower right

CO



Fi9 . 4 . Symmlttrical and 109icai arran9ltmltnt
pltrmits most under-base eeeneetlces to
bit completed by ecmponent pi9ta ils

r-f amplifier. TIll' power supply circuit is not
shown as practically :my receiver power supply
delivering from ~oo to 300 volts d-e may he used.
The filament circuit requires 6.3 volts a-c . This
may also be tnkcn from the receiver provided the
current rating of tin' receiver filament winding is
not exceeded with the additional current drain
of the t wo extra t1l1)(,8 (1.2 amperes).

By ut ilizing a 6SA7 for the e .c.o. we han' ob­
tained several advantages that are not available
wit h a standard screen-grid tube. T he extra
(injector) grid , which is r-f by-passed to ground,
acts as added isolntion between t he oscillator and
amplifier circuits. It a1:,,0 serves as the mod u­
lat ing clement when using a phone pick-u p con­
nected between point " H" and ground. The
6SA7 has been .lcsiaucd specifically as an oscil­
lator-mixer and is noted for its excellen t Ire­
queue), st ability r-huracteristics. In most st and­
ard broadcast receivers, the OSA7 injector grid
is operated lit the :-;ihrnal frequency with the oscil­
lator circuit connected similarly to Fig. 1. For
t he favored few possessing siW131 generators, it
is sim plicity itself to make frequency checks on
t his transmitter, hy connecting the signal gen­
erator from t he in jector grid to ground. when the
signal generator is swept across the oscillator op­
erating frequency , an aud io beat note will be
heard . The e.c.o, fundamental frequency may
then be read d irectly from t he signal generator
after the two have been adjusted to zero beat.

Coil D.t.
Coil Lt is a standard two section 175 kc i-f

transformer from which one of the windings has
been removed. Cathode excitation is obtained by
winding an additional 100 turns directly adjacent
to, and in the same direction as the remaining
section of the i-f transformer. This coil is tuned
by a 2()(X)J,&J,&f mica trimmer condenser (el,
Solar #3S634). The frequency range of this com­
bination is from 100 to 200 kc. Maximum fre­
quency stability is obtained at the low-frequency
end of the band (maximum capacity). w e sug­
gest that, when selecting the 175-kc i-f trans­
former, prospective builders of this type of oscil­
lator obtain the' transformer manufacturers
specified hilling capacitance'.
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TI ll' transmit ter is kevod in the' cathode return
circui t of the GSAj t ube t hrough t he cat hode
winding of cull Lt. If the keying leads are over
th ree Icot long, it may be necessary to COnIH'ct a
suitable keyi ng f ilter at point " A" to mi nimize
r-I pick-u p in tilt' key leads and to provide a
direct r-f ground for the e.c.o. tank. The total
oscillator cathode current Is ]O--J2 mu nnd may
he measured by connecting a milliamctcr across
the key.

T he amplifier coil, L t , consists of 75 turns of
#,-)(J D.C .C. win', close...wound on a 3" diameter
bakelite tube 3" long. This coil is tapped every
turn for the first 10 turns from the low potential
r-f end. and ulso at the 15t h, 20th, and 2.::>th
turns. T he antenna r-oil, La, i:-; made by winding
four tu rns of :'\0 . IS stranded insulated hook-up
win.' over the hottom cud of L:2. Leads from the
antenna r-oil are terminated in an a-c male light
plug with ClO in series with one leg.

Tuning Up
T he 6L6 amplifier stage is resonated by short­

in~ t urn. in 1.0. A 3-ineh length of flexible # 18
insulated wire (with an alligator clip on one end)
is used to select the proper tap for t he desi red
operating freq uency. No provision has been
made in Fig. 1 for neutralization. The low in­
ternal grid-pla te ea pacitunce of the 61..6, the isola­
tion of the oscillator from the amplifier tank, and
the low operating frequency of the t ransmitter
combine to allow cont inuous operation of the 61.6
without sell-oscillat ion taking place in the am­
plifier. This st age also ac ts us a voltage regulator
on the receiver power supply when properly ad­
justed. w ith 11 d -e plate potential of 200 volts,
t he 6L6 cat hode current is adjusted to 40 milli­
amperes without v-f grid excitation. When the
key is depressed and excitation is applied to the
61..6, the resonant cathode current is 10.12 rna .
By loading t he amplifier to 30 rna (connecting L3
to t he power lines) and operating the oscillator
at 10 rna, we draw a t otal cat hode current (both
tubes) of 40 milliam peres. As the current drawn
with the key either up or down is 40··me, t he
d rain is constant on t he power supply and the
transmitter functions as a voltage regulating de­
vice when keying.

The plate potential of the transmitter may be
increased W 300 volts without changing any of
the circuit components. If over 300 volts is ap­
plied, it \\;11 be necessary W add a series dropping
resistor in the oscillator high-voltage supply line
at point "C" to keep the screen grid potential
of the GSA7 under ]00 volts. I n addition, the
cathode resistor, Re, "ill have to be increased to
200 or 300 ohms. As the plate voltage and 6L6
cathode current are increased, the final amplifier
must be re-adjusted to maintain the voltage

IConti n1Ud on page 841
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AN EMISSION TYPE
This Simple Unit Belongs In Every Amateur Shack

-

T

'2

sw

Fig. 1. Basic emlssion lest circuit

would have to be in perfect operating condition.
It is here t hat t he value of the t ube tester u.....sorts
itself.

The various churncterist ics of each particular
type of t ube nrc cont rolled to very close tol­
erunces in manufacture. By establishing a mean"
of measuring one or more of t hese characterist ics
u relat ive indication of t he tube's condition may
he had. By urbit rurily select ing values plus a nd
minus a cert ain umount of the normal value for 11

particular characteristic, 11 t ube may be classed
as good if it fulls within t his range. According
to the extent of swing above or below this range,
the t ube may he classed as doubtful or bad . It
should be understood t here is no exact di vid ing
line, judgment and experience yield ing the final
decision.

For reasons of economy, versat ility and sim­
plicity of operation, the common t ube tester
measures only one t ube characteristic. It re­
mains to decide which characteristic will be ge..

lcctcd for measurement . A charactert istic pro­
viding a most valuable indicat ion of a tube's
worth is transconductance. T his may be measured
by means of static or dynamic tests, the latter
being the more truly indicative. T he check pro­
viding the closest correlation with actual tube
performance is the power output test. w hile
these tests indicate more accurately than any
others the actual operating condition of a tube,
their embodiment in a single tube tester designed
to test all available types of receiving tubes
would lead to such complexities and expense as
to make its construct ion impract ical for the
average radio amateur or serviceman.

TIIlt; PArim describe..-; an cmi...sion type tube
tester that can be built hy the average radio

amateur at not too groat expense. Parts are gcn­
erally available (rom radio distributors, even
under war restrictions. The builder should have
little difficulty procuring; the necessary com­
ponents inasmuch as many subst itut ions can be
made, both in the general design of the entire
unit and in the selection of individual parts. T he
basic circuit should of course be followed.

It is well to understand that compromises must
be made between efficiency, convenience and
versatility in the design of any of the tube testers
in common usc. T he only real test for a tube is
its performa nce in the circuit to which it is a p­
plied. For example, we ha ve an audio amplifie r
in perfect working order. The output tube is re­
moved und ot her tubes of the same type are in­
serted , one at u time. The tonnl quality and
volume arc compared aurally with t he first t ube.
If no difference in performance can. be noted, one
t ube is considered us good as the othe r. However,
it may be found t hnt onc or more charact eristics
of one tube mny differ from t he others to quite an
extent whcu checked ill a tube tester. It is
obvious that to test the .many types of tubes in
general use, the tubo tester must be extremely
versat ile and cannot be the absolute authorit y on
the condit ion of a tube, It would be quite im­
pract ical to simulate t he many t housands of pos­
sible circuit condit ions to which all exist ing t ubes
are subjected. Not even considering t he tre­
mendous number of different t ubes, any par­
ticular type may be operated in many varied uses
and circuits.

In the example of the audio amplifier cited
above, it was assumed that the unit was in perfect
working order and therefore was really a tube
tester in itself, inasmuch as the operating con­
d it ion of tubes could be checked directly. If the
amplifier failed, however, and one of t he tubes
was suspected as the cause, it would be nCCe8­
sary to have on hand a complete spare set of
tubes for the unit if the substitut ion method were
to be employed in locating the faulty tube. T his
met hod is impractical as it would necessitate an
inventory of one or more each of the over four
hundred ..t ypes now available in order to service
all kindsj of equipment. In addition, each t ube
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TUBE CHECKER
RICHARD E. NEBEL, W2DBQ-WLNB

~- TUBE

~~~ UNDER
A B TEST

r--c~--fO

. 3

NEON
BULB

Fig_2. Basic: short-circuit test. A end B repre­
sent any two tube e lements except heater

T he remaining characteristic, common to all
tubes, is emission-s-the phenomenon which is the
basis of vacuum tube action. A means of com­
paring the emission of a tube with the normal
emission of a new t ube of the same type will
reveal the relative condition of t he tube under
test (keeping ill mind that certain limitations
exist as pointed out curlier}, A unit embodying
1his check, lUI well as 11 test for short circuits be­
tween tube clements, is described herein and
shown in the accompanying illust rations.

Emission Test Circuit

The basic emission test circu it is shown in Fig.
1. .A potential of 30 volts a.c. is applied between
cathode or fi lament and all t he other elements
tied together. A c1-e milliammeter in the circuit
indicates the emission current, this current being
undirectional due to the rect ifying action of the
tube. A potent iometer shunt control across the
meter is provided 80 that the normal emission of
all tube types may be set at the same point on
the meter scale.

By applying a.c. in series with a noon bulb,
condenser and any two tube clements, short cir­
cuits and high resistance leakages may be de­
tected . T his fundamental circuit is shown in
Fig. fl.

Circuit Description

N ine sockets arc provided to accommodate all
types of tubes including lcktnl, the four different
heater connections found in octal base tubes, and
the testing of pilot light bulbs incorporated in the
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combination 7-prong socket. Referring to the
schematic of Fig. 8, Tl is a tube tester filament
transformer providing 15 different voltages. The
emi. sion test voltage is taken off the 30-volt tap
or" this transformer. Transformer T2 is an ordi­
nary 2·t0-1 ratio audio type used to step up the
110-volt a .c. for the short and leakage test circuit.

Switches S lr l to ~ Irg inclusive are tube-tester
push-button switches, normally closed on one
contact which, on depression, momentarily
throw to the other contact. It is thus observe..1
that all tube clements are normally connected
together. Xo meter read ing will be had until the
proper push-button is depressed . " ohiclle" pr
button t his is, t hat tube clement will be discon­
nected from the other elements and connected
to one side of the test potential, the other volt age
lend being pe rmanently connected to the heaters
or filaments and back to the push-button bus
through 8 11'11. On heater-type tubes it is only
necessary to press the cathode button for a full
emission test. This "ill apply the voltage be­
tween cat hode and all the other clements t ied to­
gether. The same meter reading may be obta ined
by letting the ca thode button alone but holding
down all the other clement buttons simultaneous­
ly. Likewise, anyone element alone may be
checked by depressing its associated button. The
individual readings, however, do not have great
significance. SlV 11 serves the purpose of a hea ter­
element short test. ' Vith the cathode button
down and the meter ind icating emission, S ir11 is
depressed. If there are no short circuits between
any of the tube elements and heater, the meter
reading will drop to zero.

Switch S WlO is th rown to FIL. TYPE side
when testing filament tYIM..' tubes. T his makes it
unnecessary to depress any buttons for full emis­
sion test , Without this switch it would be neecs­
sary to depress all clement buttons simultaneously
requiring the development of a piano player's
" span" ! S II" I4, is self-explanatory in the sche­
matic shown in Fig. 8. It is thrown one way for
short-leakage test and the other way for em ission
test. .sirHi is a meter-reverse switch. 'Vit h
certain types of tubes the meter mar deflect
downward . In this case it is only necessary to
throw SWl~ to reverse the meter connections.
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Fig. 3. Schematic diagram of emission type tube checker. Parts list below

C-.25 .uf paper 450 volts
M-o.1 milliammeter
N-1-watt neon bulb, no base resistor
P-pilot bulb 6.3 volb
R1- 4000 ohms 'h walt
Rs-400 ohms whe-weund potentiometer
R.-4O 000 ohms 1 walt
SW I-SW ,-push-buttons S.P.D.T. momentary

SW u-:-D.P.D.T. togsle switch
SW ll- push.buuon S.P.S.T. switch
SW1,-1 5·position non-shorting rotary switch
SW I,-S.P.S.T. toggle switch
SW II- T.P.D.T. rotary switch
SW u- D.P.D.T. toggle switch
T1- 15-tap tube tester tranJormer
T,-2· 1 • ..f tranJormef

The last push-button. 8 11"9. is connected to a tip...
jack on the panel in which is plugged a flexible
grid lead having: on its ot her end a combination
large and small grid cap for lI !'C wheu testing
t ubes with grid connections on top.

Meter Seele
The meter scnle may be colored as suggested

in Fig. 4 for the sake of appearance. T he lengths
of arc given to each of the three categories good,
doubtful and bad, have been determined mainly
through experience. .:\S previously mentioned,
there can be no exact dividing lines.

A receiving tube manual should be on hand in
which to note down the setting of R2 necessary
for each particular tube type. This setting is
found by usc of a known good or new tube. (A
dial Beale will be observed on the panel under the
/{2 knob. ) TIJ(' set ting for each type is determined
by turning /{2 until the meter reads nine tenths

of full scale. If the original 0-1 rna meter scale is
used, this point will be at .9 milliamperes. For
exam ple, a good fiC5 t ube might read 42 on the
dial of R2 when the meter is at .9 ma o Thus 42
is t he sett ing of R2 for all fut ure tests of fiC.1)
t ubes and t his fi gure is jotted down next to the
6C5 description in t he manual.

It will be noted thnt the inst rument cannot he
calibrated immediately for all tube types unless
good or new specimens happen to be on hand.
While this is a slight inconvenience, it is sur­
prising how fast the manual will fill tip with
set t ings if the usor always remembers to cali...
brute for every new tube that comes into his
possession. Tentative calibrations can also be
made on the various types found in the home
broadcast receiver, t he amateur stat ion equip­
ment, etc. Even without calibration the user, ns
he acquires the " feel" of, 'tlle instrument, will be
able to approximate the condit ion ofia tube. There
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Fig. 5 (right). Completed tube checker
showing recommended p.nel I.yout

oo

Fig. 4. Meter Kolle. ~ctions marked
bad, questionable and , ood may be
colored in order, red , yell ow, and green.

are also many tubes similar in all respects except
for heater voltage. One calibrat ion may there­
fore apply W three or four tubes.

Construdion

The entire unit is built on a 7" x 1411 bakelite
panel and mounted in a standard oak instrument
cu..se, the cover of which is equipped with slip­
hinges. T he panel layout is indicated in the
photograph, Fig. 5, of the completed tester. Top
How: 4, 5 & 6 prong sockets, meter-reverse
switch (SII',.) and three of the octal sockets
having respectively the heater connect ions 2 & 3,
2 .\: 7, 2 " 8. 1 liddle Row: Combination S.\: 11
7-prong socket containing pilot light test in
cente r, neon bulb showi ng through hole in panel,
meter, heater-clement short test switch (s ur11) ,
loktal socket uud the fourth octal socket having
the hea ter connection 7 & 8. Bottom Row:
Potentiometer /(2 with dial scale a-c line switch

Fig. 6 . Under-panel view. Tr.nsformer
Ti is mounted by spKi.1 breckets to T1

with pilot jewel 3OOVO it , the push buttons num­
bered 1 to 9 which correspond to the pin con­
nections on ell sockets, the FIL. TYPE-CAT H.
TYPE switch (SWto) with the jack for the flexi­
ble grid lead above it and the filament voltage
selector switch (8 11',.) with home-made escut­
cheon plate.

Pig. 6 shows a rear view and parts may be 10·
cated by reverse eomparisou with Fig. 5. T he
filament transformer T1 is mounted in the lower
right corner on specially made brackets and the
audio transformer T2 is hung on the end of T I • A
bracket must be made for mounting the porcelain
noon bulb socket the correct distance behind the
panel.

Direct point to point wiring is employed and
it is of great help to use hook-up wires of various
colors as suggested in Fig. 3. This reduces con­
fusion that might result in one-color wire is used
and also helps to trace circu its if the unit U0e8 not
perform properly at any time.

Operation

Before:inserting any tube the filament voltage
selector switch must be set at the proper tap.
This is important from the standpoint of tube
protection. The tube is then inserted in the
proper socket and allowed to warm up for at
least one minute. It is well to refer to the pin
connections of the tube under test which may be
found in the tube manual. T his is necessary" in
the case of an octal base tube in order to de­
tennine which socket is to be used. Experience,
of course, will commit t hese data to memory.

[Continued on page ~41
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HARMONIX
Hams you may know ••• where they are •• • what they are doing

,
JlNlry Grist, \\' :L\CH , one of the old ccnt ribu­

tors to Radio and R-lJ magazines, is doing super­
visory work for Rayt heon at w elthem, M ess. He
checks t he technical group in the field engineer­
ing division, and his staff numbers a long list of
outstanding umutcurs from all over the country,

• • •

J . S, A , Jla wk ins , ,r6AAR, is General Sale'S
)'1 : lI1a~er of the Indust rial and Electronic Divi­
sion for Sylvania. T he best of luck to Johnny­
one grnnd ham .

• • •

Director of EnJ!:inccring;, Dale P ollack, \\'2AEC,
doubles U:ol Vice President of the T cmplotouc
Budin Corp., Xcw London, Conn .

• • •

..:\ junior op to J ohn H . K night, J r ., \\' 2.1.1 , and
Couunuudlng Otlicor of the U. S. Xavy Under­
wntr-r Sound Laborutorv. Seven pounds of VI. .

• • •

/I. Hultgren , \\'Ul H, has just rejoined HCA .
Huh. has In-en in New Eng;la nd for a lon g; t ime,
and recent ly m il into Cy Head , " '9AAA, at !\(~W

Lon don , Conn . They hadn 't met since school
days, mH I the reu nion WHS mutually pleasant.
Incidentally , Cy is buck at Hullicrultors-c-nnd
our t hank!'! for K("e ping; lip the mora le among t he
~allj.!; at home. " "c know that movie of yours, Cy,
i ~ g;oin~ to be great convent ion entertainment one
of t he~(' days !

• • •

T IJ(' Submarine Signnl Company of Boston,
:\I ll~~ . , hus sig;lIed up Travis Baird, " Y9YQD, for
fie ld engineering. ••• " "6111, II . L . B u mlxw gh,
has returned to t he west coast. H al has been
doing a fine job for the Columbia University
D ivision of \\'nr Research. ... Herb Recker,
'\"fiQD, is with Universal :\Iicrophone.

• • •

Formerly with the AHHL, and beyond doubt
one of the League 's most popular field represen­
tat in's, C. C. lcodimon, " · lSZ, is now D irector of
F ield Engineering with Raytheon.

Bill ,"olkommer, " '2110 , is back in XYC with
" ' l":,-h' r!I Electric. ... J oe Gardner, ,rSLX:\I, has
joined up with the 8 ('11 Labs in Jersey....
" ' 110"", Hay R oet, is with the Snngamo Electric
Co. • •• You'll find J, HOllgher, ,r3~\ :\I D , with
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the Applied Physics La boratory in Silver Springs,
~Id.

• • •

Fred Schnell, relieved from act ive dut y wi th
the NsV)', is back at work wit h the Chicago
Police Department.

• • •

.--

,

The Shadow knows. In this instance , the
shadow is that of AuS'ustio E. O sorio,
LU2AO,and his ham shack in Buenos Aires

T he :\ lc l\lunlo Silver Labora to ries a t Hart ford ,
Conn ., has taken on O U'en S heppard, " 'I I.J . Owcu
has made qui te a name for himself among t he
" 'EHS gang with his antenna development. They
tell us t hat two plus two plus 1\'\'0 plus two is
more t ha n just the sum total of eight. Pn..ss the
elope around, Owen (CQ pays for art icles).

• • •

we take this comer of t he column to pay
tribute to an old friend anti fellow ham, t he late
Arthur Hebert , " 'lES, who visited more con­
vcut lons and hamfcsts than any other reprr-scn­
tntivc from ARRL headquarters . we've never
known anvone more con genial than Art hur. lie

•
was never too big; to find time to tell the youngest.
kid at a convention what was new and 0111 in
amateur radio, or stay late at the office entertain­
iug a visitor to Headquarters. " "c wish he were
alive today if only to ~"C what those kids he en­
courngcd hnve done! A few months ago, out in
the Pacific, I met H orace Y ou ng, " "l CAB, and
our conversation gtuvitnted to ham radio. Horace
expla ined thnt the Providence gnng nlwnys Ielt.
that Arthur Hebert was AHH L to them . TI U"i r

[Continued on page 54)
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A VOLTAGE REGULATED

POWER SUPPLY
A Dependable Unit You Can Build From Read ily Available Parts

ATHAN COSMAS

I x t;Xrt:n1!.IESTISG wi th r-f and a-f oscillators,
receivers. \'UriOU8 types of test equipment or

low power transmitters, a source of filament and
stabilized plate YOIt :lgC is of considerable help.
A voltage regulated power supply is also very
useful for operution of low power " "EHS t rans­
mitters, nnd will he equally a pplicable to similar
equipment in post-war days. Since a " cry offi ­
cicnt cloctrouicly regulated power supply ca n be
easily constructed from the' old reliable junk box

or non-priority " bargain counter" component :"
there seems no valid reason for not having such a
useful piece of equipment in the ham shack.

Fig. 1 shows a circuit which delivers a constant
plate voltage through the controlled range. T he
dual triode provides compensat ion for line
fluctuations as well as load variations. For ex­
ample, at the crit ical control point , the output
voltuac remains constnnt , under load , for input
variations (rom !lo') to lao volt s. Likewise, the

+

v

R,
•.5M~ ,

0-' "'A

R4

R6

R5

A

A

,•

R3

BB

,

2A3

6CBG,
Rj

-----~•

R2

8 .0 Mid.

8.0 Mfd.

-- - --- -VRI05 - ­
OR

ONE WATT
NEON

- - - - ... A

,..---_ B

'----~B

'---- ---+ A

~ - - S.P.S.T.

2.5 v.
8 AMPS.

Yel.

I I )

R7; Y"6" "'{ - RB

6 .3 V.
B AMPS.

, 60 MIL
LAMP

(O ptiOttO I)

The following parts ere easily obtainable:
•

R.-500,ooo ohms 1ft we« R,-15,,-000 ohms 2 watts
R,-50,OOO ohms 2 watts R, and K,-30 ohms
R,-50,OOO ohms wlre-wcund potentiometer

Fig. 1. Schematic of regulated power supply.

C I and C~8 Ilf 450 'Yolis
R1- 200,000 ohms 1 we«
R1- 100,000 ohms 1 wa«
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out put vclmgc is un varied from no load , 35 rna
load to 70 milliamperes. In the circuit shown, I
sulvuged an old broadcast receiver power t rans­
former with a high-voltage secondary, five-volt
rectifier filament wi nding and one 6.3-volt wind­
ing. The latter was used for the dual triode and
as an external filament source. Two "bargain
counter" 2.5-volt, S-ampere filament trans­
formers are employed-one for the filament of
the 2.:\3 and the other a... a 2.5-,·olt source. If a
transformer having two 6.3-volt secondaries is
available, then a 6A3 might be substituted for
the 2A3. It should be obvious that the secondary
supplying filament power for the series tube can­
not be used as a heater source for any other
purpose. If you have a transformer permitting
the use of a 6.:\3 you may diSP(>II.Se with one or
both of the 2.5--volt filament transformers. This
will best be determined by your needs, plus the
tubes nnd transformers you have on hand.

Neon Lamp Substitute

The filament and plate voltages are wi red to
binding posts. The standard four-prong socket,
with its a.sssociated pilot lamps, filament and plate
switches is an added convenience, particularly
for operating ham and ' VERS equipment. The
6O-ma lamp, if used, "ill serve as an ad equate
war-time substit ute for a current-indicat ing
device. The voltmeter, while a great convenience,
is not absolutely essential , as the potentiometer
can be calibrated against a standard voltmeter.

If a VH105 is not obtainable and a one-watt
standard base neon lamp is an inexpensive and
effective subst itute. The brass base is carefully
removed nnd the internal resist ance disconnected .
Leads are soldered and t he bulb is wired and
mounted in an octal base, connecting the neon
lamp between pins two and five, as in the VB
series (Fi g. f) . If you can obtain the one-watt
resistorless Broil lamp (bayonet base), that too
should he mounted in an octal base and abo COIl-

~ ~

1- ' 1 1-J s1
'7 ( >0> r< ( )...,

3 6...
~

,
h ~ <;.J
2 ~) ~ >!-'-<

l ' eJ 1 . ' reT- ~ ~

• RESlSTORl£SS ·
VR SERIES ONE WATT

NEON LAMP

-A- -e-

Fig_ 2. Tube base connections. A shows
normal connection of VR tubes, and 8 the
arrangement for the resistorla' neon lamp

26

nected as shown in Fi g. 2. The reason for sug­
gesting the use of an octal base will be evident
from an examination of Figs. 1 and t . When the
Vn. tube is used, the t OO,OOO-ohm resistor con­
nccte (through the t ube base) from pin three to
seven, and, on the socket, from seven to five.
When the neon lamp is used, the lOO,OOQ-ohm
resistor connects from pin three (through the tube
base) to pin two on the socket and then to
ground, Thus, either the octal mounted resistor­
less noon lamp, or a VR tube can be used, without
circuit changes. T he neon lamp works,very well,
and when considered from a cost and priority
angle, is an excellent substitute .

Opera tion

Operation, in brief, is as follows: Input and
output variations are applied to the grids of the
dual triodes, and, after ampl ificat ion, to the grid
of the 2A3, thus controlling the flow of 'plate
current. The dual t riode can be a GCSG, GFSG,
6SX7, etc, T he ratio of RI and R2 determines
the cont rol point. When used wi th a GCSG or
6FSG, the values indicated provide good eontrol
from about 200 to 300 volts . If a larger power
t ransformer is used, the only requiremen t is the
parallel addition of series tubes (2A3s) . For ex­
ample, for a 125-milliampere transformer, use
two 2A:1~ ; for a 200-ma transformer three 2.:\3s
a re required , etc.

..:.-._--
UNIVERSAL HANOI-MIKE

The Universal Microphone Company, Ingle­
wood, Calif., announce that Hnndi-M ikes are
now available in carbon and dynamic types. The
:\lo<leI2o-l-TC shown has a rated impedance of
35-[)() ohms. Output level, --l-l db for tOO-har
signal.

,
Dynamic Handi-M ike

co

,
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RADIO AMATEURS'

WORKSHEET

No.1. NOTES ON RECTIFICATION •

l ET the circuit of Fig. 1 represent a half wave
rectifier circuit minus the load . If this circuit

is connected to the alternating current mains and
it is assumed current will flow through the
rectifier to charge the condenser when terminal J
is more positive than terminal t, then a positive
cha rge will be built up on condenser C as shown
in the figure. 'Ye may choose either side of the
alternating current mains as n reference. Let us
choose t he side connected to terminal f lis a

1

2

c

Figure i

f\f\

NV\

-

c.

c.

Figure 3

A

•

2

E-

1

Xcw if it happens that the voltage to which C
is charged is too small to meet the requirements,
a t ransformer may be 118ed as shown in Fi g. 2 to
increase the voltage applied across terminals 1
and 2. However, it is usually cheaper to supply
an ad ditional rectifier and condenser than a
transformer. If a voltage of something less than
double line peak volt..nge is required, then the
circuit of Fig, S may be used and the step-up
voltage transformer of Fig. f is not required. This
circuit is called a voltage doubler circuit. Similar
circuits known as voltage triplets and voltage
quadruplet circuits a rc possible, and ",,;11 be dis­
cu sed in forthcoming worksheets. Fig. " is a
common fonn of voltage quadrupler.

The operation of voltage doubler and tripler
circuits is very similar to that discussed above in
connection with Fig. 1. Again use terminal t as a

c

I 0--- +--- -,-.---m -1 f\ f\
. J'.~+ .~.

. '" : ..-..~
' ..-o ..: .-..-. >
1,2 o- .J. ~

reference point and a.......ume terminal 1 becomes
alternately positive und negative with respect to
terminal f .

when terminal 1 is a t the same potential (i.e.
zero) ns terminal !! no voltage difference exists
across the rectifier and consequent ly no current
flow occurs. As terminal 1 becomes more positive,
current will flow to the condenser charging it as
indicated in the figure. As terminal 1 becomes
less positive the current dec-reases and finally
ceases to flow through the rect ifier as the poten­
tial of 1 approaches zero. when terminal 1 be­
comes negative no current flows since the rectifier
is assumed to be unilateral so that current can
flow in only one direction. we have, therefore,
built up a charge on condenser C which is pro­
portional to the peak voltage of the power line.
Now, if a load resistor is connected across the
condenser terminals, the condenser charge will
result in a d .c, flowing through the load resistor.

Figure 1
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As a result Ca is charged to t wice the peak value
of e. The voltage quadrupler of F ig. 4. is lUI

adaptat ion of t his circuit. In a ll t he foregoing
figures the input is shown us a sine wave and the
output as a wave indicating whether only posit ive
half cycles or both half cycles nrc rectified. The
input wa ve shown is that which would be im­
pressed across a resistance load with the smooth­
lug capacitor disconnected. Act ually the capac­
itor acts as a storage tank for the charge and as
a result smooths out the ripple of the rectifier
wave as indicated in Fig. 5.

Fig. 6 illustrates a bridge type rect ifier circuit
which has been popular for non-t ube type rectifier
circuits such 3.., copper oxide and selenium roc­
riflers. This type circuit subjects the recti fier to
lower inverse voltage a nd delivers more d -e power

1

Figure 6

z

IVVV\

Figure 4

z

~ I

reference point. Wheu t he voltage of terminal J
becomes sufficiently positive, current will flow
through rectifier A to charge condenser Ca as in­
dicated in the figure {i.e. it will be charged po....i­
rive with respect to terminal ~. ) H owever, 110

cu rrent will flow through rectifier B as condenser
Cb remains unchanged. " °11('11 terminal I becomes
nogetivc wit h respect to terminal it no current
flows t hrough rect ifier ...1 but current will flow
frum condenser Cb th rough rectifier B. This
causes Cb to build up u charge negative with
rt-speet. to tcrmlnul s. Thus th e charge on the ('011­

denser Ca and Cb in series will result in a volt age
across these condensers of t wice t he penk line
voltage. If the condensers an' infin ite in capacity
or tilt' loud resistance i~ infinite, then the d-e

Figure 7

than is the case with t he usual full-wave rectifier.
T he conventional full -wave rectifier circuit is
shown in Fig. 7.

T he circuit of Fig. 6 operates in much the same
manner as preceding circuits. When terminal 1 is
positive with respect to £, recti fier ..1 charges C
positively . Any posit ive charges Oil t he other
plate of C leaks back to the power line through
rectifier N . when 1 bC(~OI1lCH negative a ny posi­
t ive charge in t he negative plat e of C leaks hack
to terminal through rectifier M , while rectifier B
adds to t he charge on C from t he terminal 2 side
of t he line.

Polyphase rect ifiers, power supply filters a nd
some of the less common types of voltage mult i­
plying circuits are to be treated in forthcoming
design worksheets. In forthcoming worksheets
operational characteristics of some of the circuits
d scribed above \\;11 appear.

volt age across the two condensers will be exact ly
twice the peak line vol tage. However, since
neither of these cond itions ob tain in practice,
something less than twice the peak line voltage
results. The final rectified voltage is of course a
function of t he capacity of coudcusers Co and Cb
and of the load current d rawn fro m t he rectifier
circu it. I n practice the capacity of the condenser
must be very large and only relatively small
currents can be drawn from the voltage doubler
circu it if the high voltage i:-; to be retained.

Anot her less common type of voltage doubler
circuit is shown in Fig. 5. I n this arrangement
rect ifier B charges condenser Cb to a positive
voltuge equal to the peak value of E when te r­
minnl 1 becomes negative with res pect to ter­
minal s. lienee rect ifier A hU8 impressed a voltage
va ry ing from zero t o twice the peak va lue of E.

I I + 3 ~,
0 .,

C. A
E-

-4v ""' .
c.

o

Figure 5

1

z
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7 REASONS WHY
1. 10 types handle over 95 % of your

volume control replacement needs.
2. Eliminates shaft sizing and knob
. lining.

3. Adaptable to any standard shaft.
4 . Controls ace complete with switch.
S. If no switch is needed. use same

control but don't pull switch lug.
6. Ind ivid ually packaged with instruc­

nons,
7 . All sizes S 1.00 list price.

Ifyou h ave n' t already put in a stock of N,U.
Sav-a-Shaft Volume Controls . .. order yours
today from your N.V. Distributor. Here's a
real rime-saver he can deliver fast! Minimum
investment in stock of only 10 types is all
you need to get going. NATIONAL UNION
RADIO CORPORATION, Newark 2, N.).

_.u.

June, 19 45
•

29



•

•

"

co

inches
inches
inches

6.3 vol ts

0.45 amperes

[Continued on page se,

,

Ratings

Hea ter Volta ge
Hea ter Current

Dimensions

:\Iax imu m Overall Length
:\Iaxi mum Seated Heiaht h
:\Iaximum Diameter

high transconductance triode or a dual triode with
common cat hode. Applications range from a d iode
detector to an ultra high frequency push-pull oscil­
lator capable of producing useful energy at fre­
quencies of severa l hundred megacycles. The 6J6
also lends itself to ca thode follower serv ice a nd high
frequency mixer appl icat ions.

Following a rc t he 6J6 characteristics:

MINIATURE DUAL TRIODE

I' II'I'III' I'IIIW111'11 I'IIPMIIIIIII'lq IP~ I ,

Type 6J6 Miniature Dual Triode

For a considera ble time Ra ytheon has been
assigned a major role in supplying t he essential re..
quirements for a versat ile, minia ture, dua l triode
tube ca lled the type 6J6.

The precise manufacturing techniques which
must be mainta ined are obvious from a cons idera ­
tion of the physical st ruct ure of this tu be. Two high
transconductance triodes a re obtained from a single
relativel y large flat ca t hode which al so acts as a
sh ield to prevent:interaction between two separate
half-grids. These a re wound with ext remely fi ne
wire and accurately spaced a few thousandths of an
inch on either side of the cathode. Two ind ividual
half-plates complete the tube.

The applications util izin g 6J6 tubes are varied a nd
numerous. Its unique construction lends itself to
connect ion as a high perveance diode. a single very

r-- -

,..
;.:.'
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TYP ICAL CIRCUITS

SPECifiCATIONS Of u:. 1019 AND U: . 1090

+

.-

CK·l089

..

.-

• l

90 ..o lts
10 mo
15 ma

R =Current
limiting
res illance.

L= Rela y ca il
if used.

O.t /IIIEG -
SIGHAI. i:l'OO JJJJ f .i,

"''''''
O.S /IIIEG

,

-'-
CK·l090

os /IIIEG R L

Minimum ' .-ok Anod. Br.-okdown
Voltag. INo. Signo l) 225 Yolts

'.-ok 'o,iti... Slotter. Anode ~
Br.-okdown Voltog. Auou 75 m'n ..olts
Siorter EI.clrod., on CI(-1089 170 ~o; . ..olts
Sta rt. r EI.clrod. to Cathod.
on CI(· 109O

ApPf"o. imot. Slorl.,. EI. ctrode
Vollog. Drop

Mcu;mum ' .-ok Cathod. Curr.nt
Mcu imum A.... . Cathode Curr.nl .

E

- •
E

"""'"

• Outstanding recent development by Raytheon's
research laboratories are two visual -glow cold
cathode rhyrarrons, types CK-I089 and CK·I090.

The former is a terrode incorporating two starter
electrodes and so can be operated fcom a balanced
line, whereas the latter is a triode with a single
starter elec trode for grounded line o r unbalanced
o perati on. In addition to normal grid controlled
thyra tron performance these neon-filled t ubes are
eng ineered to produce a good visual g low near
the top o f the bulb.

This characterist ic. and thei r small size, make
them admirably ada ptable to telephone switch­
board applications where they can be wired d irectly
as a combined relay and indicator lam p. It is also
possible to actuate a separate relay in the anode cir­
cu it by the initiation of plate current, which, o f
cou rse, is coinc iden t ,vith the glow. The resulting
sim p licity and the reduction in , ..'eigh t and size a re
h ig h ly desirable.

Thousands o f Raytheon CK. 1089 and CK . I090
tubes are now g hring dependable service in just
such an ap p lica tion - even under the worst cli­
matic condi tions. Convinci ng proof, indeed. that
Raytheo n builds fi ne tubes . .. tubes that you
shou ld conside r for )'our postwar products!

An f .... Olvl.i_
tto••'- "'-.Ied

........ · ,......, .. E··
.. l.~ S....

D IVOTID TO alS I Aa e H A N D THI M ANUf ACTU_1 Of lU llS fo a t HI N IW f a A Of ILlCT_ON ICS
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Direct Interelectrode Ca""cit.Jnces (Approx,
for each unit}-Unshielded.

CRYSTAL CHIRPS

A lot of folks are allergic to mathematies-e-in­
eluding the printer of our April i ssue, \Var-time
restrictions do not permit us to reprint the article
"Line of Sight" in its entirety (which would be
about the only way to st raighten it out 100%),
hut bore, at }(,3.'5t, is how the equations should
have wad

d'l ~ (r + h)2 - ,..
d = v' (r+h )" - ,.. ( I)

Maximum Plate Volta ge 300
Ma ximum Plate Diss ipat ion (per unit) 1.5

«(;)

(.[)

(;j )

(2)

(3)

d - v'''' + 2rh +h2 - ,..

= v'2rh+h2

= v'h (2r+h )

Eliminating h within thc parenthesis as being;
negligible, we have

d= v'2rh
d = v"-;42~X""""10"'·"-X----'h

= 6,;00v'h

d = (;5v'i.
53

= 1.2:1v'h

D =d + d'
= 1.23Vh + 1.2:1v'h'- -
= 1.2:1 (Vh + V h' )

T he:example should rend

D = 1.23(v'h + v'h' )
- 1.23(v'~1 + v'100)
= 1.23(9 + 10)
= 1.23 X 19 = 23Y2 miles

And in compliance with equation (5) , change
the concluding sentence in the article to rcad­
"However, while waiting for a mirage, just keep
in mind that distance equals the square Toot of
height multipl ied by 1.2:J." .

volts

ohms

volts
watts

ohms
rna

umhos

1.6
2.2
004

50
8.5

5300
38

7[00

Grid to Plate
Input
Output

CIa.. A 1 Characteristics (Each triode)

Plate Voltage 100
Cathode Bias Resistor-Both units

operat ing
Plate Current
Transconductance
Amplifica tion Factor
Plate Resistance (Approx.)

fat" more tho" 0 yeorOX C,.,,'ol,

hove been ou'omohcolly deep­

e tched by 0 new proc:eu. 80th

the method ond moch,"el _re

perfected by OX f ng ,n. e " 10

',",ot 011 OX Xto ll con ho~e the

",h degr.e of "obili ,y and en ·

dutonce neC.llory 10 wartime

operolion

Think abau' OXProducll lor your

new rece' ~ en a"d 'ron l millerl .

32 CQ



Though the war news is good ••• and gett ing
better every day .. . the men and women of
M eissner 's famed "precision-el' haven't let
down . As you can see, in the photographs on
th is page. they devote the same concentra ­
tion to their work now a s they did when the
going wa s tough. This stick-to-it-iveness is
one more reason for :\It. Carmel's rapid rise
to prominence a s one of the centers of an
exacting industry, electronics.

•

In

There's no
let down

MT. CARMEL

They Ustn t o a news broadcast during their lunch hour.
Then it's back to work with a determination to equal"
military victories with new production records on the
home front • .• without loss of :\ Ieissner quality.

•

"Pfetlslon-e1" at Worl T hey 're bui lding Meissner quality into
t h is vital electronic war materia l. After victory t ha t same
pride in a job well done will give new meaning to M eissner's
s loga n, " Precis ion-built b y Prccisio n-el ."

His Skilled F1ngers have mastered ma ny of the
secret s of e lectronics. After victory, he
a nd many of Meiss ner's "precision-el"
like him will pass th is knowledge and
tradition of precision to a new genera t io n.

'--__~__~._-.J

Th~ )'I~i S!ln~ r Ferree a r e
I. F . i nput a n d output
t ra nsfo rmers are gl"ninll: t op
~U1t8 in 8tl"pping up per­
forma nce of old wo rn re­
celvere, Special powdered
iron core permits higher "0"
wi t h a resultant Increase in
eelecrivirv and gain , now
avaifable f or f r e q ue n c y
range I n -106. Ask. (or num­
bere 16-5 12S input, I6-S7JO
output. List 51 .10 each.

-ste Uf' Old Rmi,ers!

MAN UF....CTUlltNG COMPANY . MT. CAIIMEL, ILL

.lOH I'fElJ £ll't'TRO.11C R£S£.IRCII ./I'O .IlU l'F:/CrURE
Export Dil';s;on: Z5 Warren s i; Ne"w York;Cahle:Simontriu

His Smile b a Refled lou of the hu nd reds of smiles
he sees each da y a s the men and women of
Meissner pa ss through the gates he g ua rds.
If you a sk him, he'll t ell you it's the smile
that helps put precision into "precision-el."

I
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regul ating characteristics previously mentioned .
For t hose who do not require vol tage regulation
t he GLG cat hode circuit may be rou ted to point
HA."

T he author has been resonat ing t he a mplifier
by l'l'1('ct iug- the proper amount of inductance ill
L2 uud swinging t ilt' oscillator to resonance with
the amplifier (as indicated by cat hode current
dip in the 61.6). Coil l -z will resonut e to ap­
proximately 170 kc when 70 t urns arc used. By
shif't ing t he nlli~llt()r dip from tap to tap on L 2
and re-resonatiug the> oscillator to the amplifier,
we have eliminated II large and bulky variable
tuning condon-er in t he out put tank circu it . The
use of n high lie" tank circuit in t he amplifier
fac ilitates matching the power line wit h a smal l
pick-up coil.

HARMONIX
[ConlinU<d from page !14J

TUBE CHECKER

.. ,

, ,

Switch SW14 is t hrown to LEA KA G E-TE81'
side und the cathode button is then depressed .
Heferenee to the pin connections of the tube under
t est will reveal which button to press. If the
ca thode i:-: pin number S then button number S is
correct. If no shorts exist between cat hode and
any of t he elements t he neon Lull. will flash
momenta rily and gu out. This is due to dis­
charge of condon..ser C th rough the bulb. I1old­
ing the button down or pr{,!':,illJ?; it very rapidly ill
and out will not Hnsh the bulb aguiu a~ the ('011­

denser must be given time to churge. However ,
if t he neon bulb remains lit a short circuit is ill­
dicnted. H it flasllt'~ HOW mill then while the
cat hode button is depressed an intermittent short
i.'3 t he diagnosis. . " ' hilc holding t he button down

(Continued from page £3J

WIRED WIRELESS SET
[Continued from page 19)

I t won't be long before the Bi~ Pa rley comes
up that will largely deride the destiny of ham
radio. .A Xational Convent ion ahead of t ime
would help-s-by setting down a few principles
representa tive of amateurs from M aine to
Florida , \rashington to California and of hams
back from India , England, Aust ralia, etc., who,
while making t heir contributions to the war,
have visited amateurs in other lands.

-

guidance in club and individual problems, \r l ES
and ,,'niK (now \\'1 A" ") seemed to ~o along
together.

" RA DIO" i!i
first choice of
radio-elt'd ronic
enaineers.

RADIO
INSTITUTE

De p r , c -e. 3l 1.. Iftl h S I . S . W. , WIl"hln~toJl ' "O,D.G .

CAP ITOL
ENG INEERING

-TODAY
is the time to turn your

RADIO JOB into a
SECURE POSITION

by incrusing your technical abilit y
• ~\'ha t d o ~..ou know today a bou t e.H." . circu it .
("!lVII)' r....onat"~, wave guid ftll , K I,}"et r ofl8, :'I.1...n.,....
t ro~ end ~,t lu·r t u l_ ! 1". 11 .F. &lI Wf'U B.l; all o the r
h_~{' pr!hr lplf'fO o f modp'Trl . pm,el i"al red io-eh..o:t ronjCll
('mr:n~H' rllia: a rp covered In CIU. I Imffi(> $tud:r COIU1>N.
CR ", ~ ca n show you t he ~-a)" II)' pf()\'idin ll the " to" I,,"
t o build a !If'(' Uff' foundatl " ll for your fut ure b"NNI on
OIlT proved method of horne Il t udy t ra iniOI/:. You learn
1101 only 'w u' ... but u'nll! EaAy·lo-rt>ad and easy-to­
~ lnd('r"tand l_ulL,. .. : each ~t~(!t'n t havinl{ h is pt'f8o h ll.l

mst ruet Of •• • f'''~f"('(·I :I Ofitl . {'rifl e-111 m" lind 8UJ'll:f'fIl ions un
each 1""'''0 e XIII,llllllUlOn .. . t hese a re only R part of the
"u"''('l<><ful (' n l'~ I metb.~ of trllinintt: f"r ...hi ('h t hnu­
"Rnd.. of p roff'fO.'; l<mal radiomen have e nrolled ainee 19Z7.

IO\'f'fItigal t' CI~E I horne 1I111c;f.r tra.ining now, a nd pr....
~N" for ~IITII)· a nd h!'PPIn 10 the ('"m ina: x e ·
\ o r ld of l-.I('('lwllIf'l<! II rit.. lor all tI... I lUb tOOo" .

W~ITE TOD.\ Y ! If you are a pfUfftlli'i onal or IImal .-u r
radIOman and ...a nt to make m ore m oney-s-let lUI p rove
to )·ou ." " ha\'t' llolnet hlOJt: ) "OU need to Qualih' for t he
bE-1t t'r Job ('\'P".I uni fi es t hat r-a n ht' yours. Toh t-Ip u a
In ll-I1 l1ten l y an swe r yo u r In .., u lry- p lt"ft llot' 1I 11I1It'
hr1l"ft)' you r t-d u C'B l lon, radio espertence and
p rt"!\('n l J"fWtl l lon .

A ll phases of
RADIO DESIGN

PRODUCTION and
OPERATIONS are

Covered by
-

r,

••••••••••••••••••••
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THflMEX MODEL 2.'

EI....e ha calv.d 7 AIM 't-HAV't · Eo AWAIDI ,••
, ..d " eli ffle l...cy • Sa........ ... S. So lI L.h City 2

PI••" 1, I........ C.llf............ 1." t.h City. v..h
h ...... ....,... , 'nu ""," Mn. JOl Ca., II.• "'" , ..""he.n. C.11t.no... u.I . " ,

huve he¢n leaders in uriliaing the science of electronics.
The Thermex Division of the G irdler Corporation of

Louis.ville. Ky., is a leader in supplyi ng equipmen e for
.ch is and othe r industrial applications. It's natural rhar
Eimac tubes are used. since these rubes are firS( choice
of leading electronic engineers th ro ug ho ut the world.

This compacr Thermex unie measures 28 inches b)' 28
inches. stands 47 inches high, and weighs only 614
pounds. h is a practical and flexible piece of equipment
with builr-In hearing cabinet and removable 12 int:h by
1S inch drawer-electrode.

Being completely aueo maric, mere is nothing to do
but p lug rhis Thermex in and load a nd unload the pre­
form drawer. No dials. no tuning, nor even a button to
push. Closing the preform drawer all the way in. rurns
on the high frequency power and timer. Ar rhe end o f
the prescribed rime, which may be anyw here from S (0

to seconds up to 2 minures, the red indicating light
goes out, the operaror removes the nay and unloads
the p reforms inro the mold cavities.

The Thermex Model N o. 2.P, which is iIIusnated.
operate s at a frequency o f2 S (0 30 megacyctesusing 230
vole 60 cycle sing le phase current. h has an ourpur in ex­
cess o f 3400 BTUs per hour, and it uses a pai r of Eimac
4 S0-T H tubes. The use of electronic hearing has in­
c reased production for many ptasdc manufacture rs who
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One of the "ne,t commercial or amateur bugs
available. Chrome ftnlshed base and sup.r­
structure. Springs made of selected blue spring
steel for uniform performance In all keys. Nine
points of adlultment to lult the malt critical
touch. fully adlultable. Sliver contacts 3 /16"
diameter.

MODU CP S 1 0 SPUD KIT. Similar to above .lIcept Ihe
ba•• it Baltl. Iohip gray wrlnkl. finish. Amat_ N.I !>Tle. $6.7S

the tube should be t apped with the finger to S('(~

if shorts develop due to vibrat ion. Any short
circuits of course mean that the tube must bc dis­
carded, but it is interesting to note just which
element is shorted by depressing the various
element buttons, one at a time. T he one which
cuuscs the neon bulb to remain lighted is the
shorted element.

w hen no shorts are found, SJr14 is thrown to
TliBE TEST position after having set /(2 at the
proper predetermined point for the tube under
\(,:,1. If a heater type tube is being checked S ir10

must be on the CATH. T YPE side and the
cathode button is then depressed. The meter
will indicate the emission of the tube in com­
pnrison with the normal value for that type
which should equal nine tenths of full scale n."
mentioned previously.

If emission is sat isfactory hold down the
cathode Lutton and at the same time depress the
I1TIl-ELE:\lEXT short test switch (Sir 11). If
there arc no shorts between any of the clements
and the heater t he meter reading will drop to
zero. Direct short ,,;11 be shown by the meter
rending remaining as is, while leakage of varying
deg:r('(! will he ind ica ted by the meter rending
dropping purtin lly to zero.

TRANSMITTER RECEIVER

I
Mounting the Rig

The power supply for the outfit is conveniently
mounted on the bulkhead or fire-wall lx-t WN'1l

motor and driver's compartment. It is out of tilt'
way here, and yet accessible . Two mouuriuu
pieces arc cut for the rig itself after ca reful
measurements are made. The first is a flat pier-e
of hcevv (about IS or 2o-gau~e) gnlvnnized iron
or auto-body steel. It may be trapezoidal ill
sha pe. One base of t he trapezoid should he equal
in length to the width of the cbs.....sis. T he other

Microphone voltngu is obtained by a tap Oil

t he eut hode resistor on the tiVG modulator. T he
voltuae does not soem to be crit ical, but udd i­
t iouul by-passing at the tap may he IlC(;l'~ary t o
elimina te unwanted a-f components . TIll' H.l r.
cuthode mar or may not he by-passed H~ OTIC

(·hOO~l'S . Omitt ing the by-pass results in de....
generation and slight loss of gain, hut this is im­
mntcrial since more than enough is available.

\\~i t h parts scarce, power supplies these llays
are pretty much individual. T he circuit (,III~

ploycd was conventional and is described in the
AHHL Handbook , T he voltage output is 2:>0 at
G.!) milliamperes. The battery leads should he
Xo. 10 or larger.

[Continued f rom page 9J

I

BUYING
GUIDE

Ava ilable

on Request

Writ. 10, iH

~ UI ;ea& ad Z4a.o,"ce-.

Allied Radio Corp.

A••oon a. a¥aUa b le for e h iUa n
UM'. All ied. bc-c:o me. ill cen t ra l
lfOu r e e- (or lIaIUerafte r . . N a_

tional. H ammarlund . a nd o t her
w dl_known eom m u nlcatJon f e ­

c e h e re. T h l"l' reeehere are n o w
aya llable o n pro p e r p rio rity .

Cc-ntr.Uzl'd b eee are today ',
lar.-eu and most eomplete

-cock. of parte a n d I'qulpment
u n d e r o n e- r oo(. ThJe mean.
b ete et .enlce o n . u p p He. (or

produe eroo , radio traln!n,. re­

. e a r c h and malntenanee.

I
\ 833 W.Jacban Blvd .• Dept. S6-F-S, Chicago7 I-- - - - - - - - - - - - - - - _ /
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Secure YOUR Monthly Copy

In U.S.A. & Possessio n »
Etsesclvere $3 .50 per)'('or

Due to paper restrictions, CO will
not be sold on newsstands for the
duration . A selected list of Ham' Dls­
tributors will have a limited number
of copies on sale at 25c each.

•

$2.50
4.00
5.00

NOW

12 issues .
24 issues .
36 issues .

Subscribingby

l} 4l) \
\~ ~U ~R' \ "

• \odl\lO\
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i
I
r

I

I

N. Y.

.
A ddress .

CQ-RADIO MAGAZINES, INC.

342 MADISON AVE., NEW YORK 17,

I-----------TEAR OUT-MAIL TODAY---- ------- I
I JI C.IL . ..... . .............................. .. I
I J
I II Sirs: Here is my 0 check (or 0 money order for S Send me- issues of ca. I
I 12 issues 52.50-24 issues $4.-36 inues 55 . Canadian and foreign subscriptions are 53.50 annu.lly. I
J II Subscriber's Name (print carefully) I
I J
I I
: Ci.y 5••, Zone :

I Wh.,;, you r cccupeticn 0' p,of.n;on ....................................................... .................................. ....... I'- ._ _ ..J

I

I
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RADIO AND

ELECTRONIC
EQUIPMENT - DEVICES

~~St[§J
----- Distri/,utors;----­

SPRAGUE CONDENSERS
SYLVANIA TUBES
CENTRA LAB CONTROLS
STANCOR TRANSfORMERS
UTAH SPEAKERS
INTER·COMMUNICATiON SYSTEMS
SHURE MICROPHONES
CETRON ELECTRONIC TUBES
BURGESS BATTERIES
TRIPLETT METERS
WESTI NGHO USE ELECTRONIC

DEVICES

* * * * * * * *fOR PROMPT Ef f ICIENT SERVICE
WRITE - PHONE - WIRE

Radio Electronic Sales Co.
46 Chandl~r St., Worcester, M an.

Phone 4.9200 •

~!~~:';~Great Time Saller
Here 's something you-need every day
in yOUT work. (;:osy to operate. Solves
many problems for you in a jiffy. We're
offering it Free to radio men, elecuonic
engineers and others in the business.
Attach coupon to yOUT letterhead.

BURSTEIN-APPLEBEE CO.
;iJ\~~:C':~~~~N~~~T~:~O.:.._
~ I BURSTEIN·APPLEBEE co. II 1012 McGEE, KAN SAS CITY 6, MO. I

I Send me fREE Color Codeud Ohms Law Cal· I
, culator along with latest catalog. I

I am I
STATE CON N [CT. ON I N IH OUST~Y I

NAME I
, ADDRESS I
~~~-------~~~--~
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should he us long us the available flat space under
the dashboard. This piece is fastened to the
chassis hy means of # fh12 machine screws anti
nu ts, nnd projects over t he front of the cbae..i:-; far
enough so that, when t he mounting piece is
fa...tencd to the dashboard lip by means of H pa ir
of U" bolts, the whole chassis comes about even
with the rear edge of the dashboard lip. T his
recesses the controls 80 they do not obstruct free
movement in the ear.

T he other mounting piece, securing the rear
drop of the chassis to the bulkhead, is a Ucshapcd
strip of M" band iron with the tops of the U bent
out ward at right angles for bolt ing to the rea r
drop of the chassis. T his bracket can be 8C1'11 in
Fig. S. T he depth of the U should be slight ly 1=
t han t he d istance between the back drop of t he

. chassis and t he fire-wall. A 3/ 16" hole is drilled
through the renter of t he bottom of the U and a
corresponding hole located in t he bulkhead. A
bolt is then passed t hrough these holes and t he
whole a....sembly drawn up tight.

Anten na Adjustments

The antenna is a three sect ion, fiG-inch Be
aerial. It seems to resonate best at about 40
inches for our US('. The feed line is a short length
of 59-ohm coaxial cable. "~hile this doesn't match
nuything in particular in our set-up, so far as we
know, it puts the power where it bclongs-c-into
the untcuuu.

The antenna muy he resonated by tuning in n
stut iou at or near net frequency . The regcnorn­
tion cont rol is set $ 0 that the hiss is barely audible
ntul the nntennn short ened or lengthened. At
~OIUC point the hiss will disappear. The cont rol is
reset t o bring in the hiss again and the adjust­
ment curried further. Two or three checks will
peak the nnt ennn "on t he nose ."

The antenna connect or on the bottom plate of
t he rig consist." of a polystyrene bushing ca rrying
a brass stud t urned to fit the cable connector.
The lead from the antenna sect ion of the rear
switch connects to t his stud, a nd the othe r side
of the conxial a ntenna cable is grounded to t he
bottom plate by means of a flexible wire and a
soldering lug under a convenient screw also used
to hold the bottom plate to the chassis.

T he usuul methods of frequency and modula­
tion checking should be employed before a signal
is put on the air. T he modulator is capable of
modulating the r-I signal considerably more than
100% , so careful operation is necessary to avoid
over-modulation and consequent frequency modu­
lation. An additional refinement would be the
inclusion of separate gain controls for trans­
mission and reception, but the small size of the
end of the chassis, which serves as n panel, pre­
vented the inclusion of more variable controls in
the ri,lt des-ribr-rI

co



To those who wonder

War Loans
I why we need still bigger

\OOUlltll"l. " -m u ltl" tl men an' a r ­
riving in Ih i" t·ouII Ir)- at lilt' ra 1t~

o( ou'r 3U.(HH) a mo n th, T I ll" t't~t

of caring for tllt' l"t' m en at d u'
battle (runts. Ira n"pur t in g I lwlII
home, a n d rcha hi li lalillg Il wlll
when they gt' t ln-re, i ... IIIUUllt ill g
d ai lv•

•
~o-thi ... war illoll ' t get t ing a ny

c hea per. Ami won" t (or some ti n it',

This yea r- 2 instea d of 3
\\' l' need a s m uch " "ar Bmlll
m oney th is )",'a r a e we did la et ,
But t here will l"-~ o nly 2 War

... Loans thitl yee r -c- iustcad o f the
3 we had in 19 &.- t

Each ofIl l>. therefore, must lend
3S much in two ch unks this n'ar

•
a s we did la st )"eur in three. T ha t ' M

a not her rea son why ) "OUC quota
in the 7th ill bigger than IW(lIrt'"

T he 7th \\' ur Loan is U chul­
Ienge t o cvec)" American" T lw
goa l (or indiv id ual s i,. rlu- h igl ll''''t
(or a u)' wu r loan to da t e. TI lt'
sa me go,'!! (o r IIH' E BUlIlI gua l,
Fintl )'fHll" persona l quot a -c-aud
m a ke it!

•v o n r('

" ill inn
Ht 1I1t1..

AU OUT FOR
THE MIGHTY'?' WAR WAN

I :"i 'rua jlh 'War Loan.
l H"ill~ 11,,1.....1 In !t'1I11 7

.Iulla....- I h illion in E
aIUlH".

That ' s the hi~ ::;est (I IIOla (o r
i lHlh 'iil ua l" In d at e,

.\l il ) IH" you' ve \HUHI.'I'"(..I \\11 )".
when \H " \"(" a ppan'n l l" gu t 11J 1~

1'\azi ~ pn·tI)· \\ell clt"ant',1 til'.
Uncle Sam a ..LI'I ) ' 1111 to It-ltd mo re
m UIH" ) " t h a n ('vI"r I ""(on '.

If p m h a ve, here a re eom e o f
the 11m.wcra:

This war isn 't getting
any cheaper

No m a t t er wh at h <l l' p Cl1Io to
Germany-c-or whcu-c-rbc {"t )" . of
the wur won't llt'en'a !'>!' 11 1i" yea r,

\\ '('"re building up a wh llie IlI'W
air fHrTt~ of jet -propelled I'lull("ij,
and hiugee IllunlwrH.

\\'l~ 'r c II OW bujldfu g -c-uvcu
with 1I Il I H H lIlC(·.1 rt~tJIl I~tiulI ";­

('Ilollgh new gh ipi'O to 1II 11 1..1~ a fa ir ­
ll iz,..1 n uv v,

,At the time thl s is wei rn-n, our
cuaua ltics a rc lU"ur ing t he m illiull
m a rk in J t·u ll. m i6l!i n g••.11 111

,
I

I
I CO Magazine

Thi. i t a n official U. S. TrNuury adve-rtisement -prepared under au,pi~t 0/ T re-8 !Ury De-part rnellt
and War Adve-rti,in~ COllneil
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"The a mou n t of .pace CQ a l10b t o a d vertiae... i. rntrictc:d due

t o the paper . hor talle. An a. teri.1r. (.J a ppea ri n• • fter a n ad­
v erti.., ' . name i ndica tn t h.t no adver tiaement appeara i n th..
e u eee ne ioue.•

1AJ. Ail Ansateu-u!
* We are proud of the splendid sho wi ng our

amate ur fr iends and o ld customers are making
today. We will be ready to serve you again .,
soo n .s you arc thro ugh with yo ur jo b and we ere
thro ugh taking u •• of military req uirements.

M ay we heve • happy reunion soon.

SEATTLE RADIO SUPPLY, INC.
2117 Second An Seattle 1, Wash.

Phcee: Seneca 2345

In the Hock " .:\ loullluin Reg io n•
it ' s

Radio &Television Supply Co.
808 EUCU IJ An~"WE. t'VEIILO. COLO ,

" / f IH Jon', ltaH It, we'U Ie' it -
' 0' il can', be Ita J I Pbon~ 5719"

,

ELECTRONIC SPECIALISTS
Sin ce 191 /

FORT GRANGE RAO 'O DISTRIBUTING COMPANY
Formerly

u!"rOeu : I>AVI<: ' S RA IlIO SIIACK
356 nroad way

Albany ". New York
PhO fJl"8 : 3~ 2 1 0c) 3· 2100

= Address Changes-=
= Subscribers to CO should notify our
= Circulation Dep't. at leasl 3 weeks

in advance regardi ng any change in
address, The Post O ffice Dep't. does
not forward maguines sent to a
wrony address unless you pay eddl-
tiona postage, We cannol duplicate

- copies of CO senl to your old address,
= CO Circulation Dep't.-= RADIO MAGAZI NES, INC.=

= 342 Madison Ave.,NewYork 17,NY.

CLASSIFIED ADS
Adyerti ain.. i n thi. "etion rnud ~rtain to arnateur
or ••JWrl rn.ntaUon r a d io actlYitlea. R a t _ ZOe:. ~r
w ord per Inaertion. R ernit t anc e in f ull rnud ee-
cornpany copy. N o a ..e nc)' o r term o r ca ah d i lCoun t a
a UoWfli. N o d iapl(f o r a ped a l t y pop aph ical ad
..tupa a llowed. "e . d ae. n o t iuaran tee an)' prod-
uct o r aeryic••dyerti..d i n I he C . aalfled Seellon .

WHEN Amateurs are on the air again there will be a com-
plere line of James Knights Precision Crystals lor evf:tl
Amareur activity. The james Knigh ts Company. San -
wich lIIinois .
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T H E S UPER-PRO a nd HQ-1 20-X were . a nd still a re,

tops in the H am fi eld a nd a ft er the w ar w e'll have a com ­

plete line o f receivers to m eet every requirement. \Vha t

we wan t to know is wha t you 'd like . .. in the wa y o f

appeara nce. accessories. s pecia l fea ture s . Let u s know

wh at y ou h ave in m ind. Su ggestio ns ( good or bad) will

be welcom e a nd w ill help u s to give yo u the best . .. just

the w a y you wa n t it.

I

Developmen t"
Desk 10J

I

Send you r suggestions to "Postwar

THE HAMMARlUND MFG. CO., INC., 460 VI. 34 TH ST., tl . Y. C.
-M A N U F A C T U R E R S OF PRECISION OOMf.1UNICATl iIlN5 EQUI !"'";'ltIEN T

OF

ESTABLISHED 1'10
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~'ODUCTS COM PANY

15 19 McGEE STREET KANSAS CITY. MISSO URI

Predueees of Appro ve d
Prec ision Cryst a ls for Rad io Freq ue n cy Control

UNITS

F nO.\1 )"l"ar~ of expceience producing cr ys ta l units fordle
Arm)"S ign a l Co r ••!'l., f: r)'~ la l Products' (~Ilg:inecrs have d e­
veloped severa l s tun d nrd 1)"p C crystal units for each ~P(~

cific fid el, mll1llling preci sion c r )" !'i tul manufacture to IIla~!!I

production. So me arc s ho wn, hUI scud coupon for CO III­

plete iufurmatlon ahout the units Iiest
adapted to lour particular busim..·to ~•,- - - - - - - MAil -THIS COUPON"'i"1

....fnsT.-u. I'II00HTTS c o .. I
I U r .,I . H . 1:i 1"1 !\I ..( ; .... . ..: .0.... ( :11 ... ) 10 . I

G ' I n ; I . m 1,,1..""_1.. 01 In •

I . I
I II "'I" I
I rlll\l __ . __ __. __ .- I

I AIHl n ..:. ~ ------ -- .-- . ... •.•.• --.. -. ---. - I
CIT\- _... .. . . !'-T ATK ________ "'--:----- - - - -----
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