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The wuniversal joy of Chiristmas is profoundly won-

derful. liver since we were old enough o remem-
ber, we have looked forward to Christimas. This
deep-rooted love for the Christmas Season does
not diminish with the passing vears, At Christ-
masx the whole world tastes again the jovs and

wonders of childhood.

Surrounded by the members of our families, the
ageless Christmas message is said and sung again
to the sound of hells, the twinkle of candles, and
all the Kindly sentiments of the Season. Candles
of restless anticipation sparkling in the eves of
children—ecandles of sacred wmemories for the

CIOWN-N]S,

Christinas is trnly o scason of peace and good
will,and onee again the Rtatt of the Institute joins
us in wishing voir a full measure of Christinas

Cheer and a bountiful, prosperous New Year,

J0 10 Sarrrn, President
1. 130 Haas, Viee-"resident
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REMOTE AND AUTOMATIC
TIME CONTROL— 1939 VERSION

By PAUL H. THOMSEN,

N. R. |. Communications Consultant

You and your friends may be home daving the
holidays and may be at this very moment enjoy-
ing some of the pleasures made avaitable by the
recent development in remote and antomatic time
control of radio receivers, Some of these deviees
incorporate new featires whicl nuty be well to
know about when not only operating but servicing
these nnit<, I will therefore disenss some of the
problems and at the s<ame time point ont the
operating principles by nuking
theoretical cirenits, Boefore do-
ing thix et me brietly point ont
to you some of the desirable
feattires as well ax some of the
possibilities made available by
remote  and  antomatic time
controlled radio receivers,

IFirst, what ix the difference
bhetween rentote and antomatie
fime control” DBy remote con-
trol 1 refer to the tuning and
the operation of receivers from
o remote point in the room
where the receiver or loud-
speaker is placed. Automatic
time control of @ radio receiver
i accomplished by using an
clectrie time clock  tnning
nrechanism,  In thix caxe the
receiver may he not only
turned on and off hut also may
be tuned to a xelected group of
stations automatieally,  The
volume may also be regnbated
automatiecally during the selee-
tion of the stations, With thix
latter system of control, it is possible to seleet
o gronp of programs which ave transmittoed
thronghont the day (24 hours) and merely let
the antonuitic controlling mechanisim tune the
set. With these remarkable automatic features
it will he diflicnlt for me to point out all of the
possibilities nude avaitable, however, 1 will point
out xeveral of them and let yorr use your own
intgination,

Remote control systems can he divided into three
classes: wired, wired wircless, and  wireless,
Wired remote control makes it poxsible for you
to remain seated in your cagy chair and seleet
any one of a group of pre-selected stations or in
some instances Yo nay even seleet any station

PAUL H. THOMSEN

in the band of frequencies covered by merely
pressiug a button on o suuit portable control unit
clamped or Lrying on the arm of yonr chiair, The
volume and tone may abso be controlied in some
cases by either pressing o bhutfon or rotating a
knob,

Wired wircless vewote control incorporates i
<mall semi-portable radio frequeney oscillator
which transmits the controlling
signal over the power line to
the receiver, Phis form of con-
trol makes it possible to plog in
the remote control unit into any
power outlet within the Tronse
and obtain control of the rudio
receiver,

Wireless remote control units
make it poxsible for yon to con-
trol the radio anywhere in the
hense and at the <ame time dial
the station, adjust the volume
and even trn oft the xet, Ninee
there e no wires connecting to
the remote control units you
may control the radio from the
living  room,  dining  room,
kitchen and even the recreation
room, in fact from any room
within the house. Tn this case
st portable battery oper-
ated radio fregneney oseitlator
ix employed as the portable con-
trol unit. .\ scetion of the re-
coiver chassis is designed to in-
toreept the xignal radiated by
the portable unit. With this type of remote con-
trol it ix pox<ible to have any ummber of portable
nnits within the home. The several units may be
operated at different points therehy making it
nnnecessary for you to erry o control unit from
roomn to room, ‘The fast unit which ix operated
will naturally control the operation of the re-
coiver, It ix therefore possible for several mem-
hers of the family to control the operation of the
receiver by merely operating the portable control
nnit whieh ix toeated nearest to them,

Wired Radio Control iils

In general, any radio receiver that employs an
clectrie motor driving the tuning condenscer shalt
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can be operated by remote control. The remote
control unit may be located at any poeint in the
room. This unit ix about the size of a small book.
ix connected to the receiver hy a single flexible
multiple-condunector cable. This cable is often-
times Hlat and thin enough to be placed on the
floor and under a rug. The cable will usnally
have a common return wire or when the volume
is also controlled will have two or three more
wires than the number of puxh huttons uxed on
the control for the sclection of the stations. A
single lead of the eable connects to the hot side
of each lead going to the puxh button switehes
in the receiver. In other words the remote con-
trol unit ix merely an extension of the control
leads to the tuner in the radio receiver.

In the motor driven tuning nnit we will nsually
find a small reversable electric motor driving the
shaft of the main tuning condenser through a
combination of speed-reducing gears, These gears
are necessary beeause the midget motors used in
thexe systoms rotate at a very high speed. The
esxential features of a motor driven automatie
tuning system for remote confrol parposes are
shown in Fig, 1. For simplicity T have shown
only a two station push-button arrangement.
These push-buttons are identified as x and y. For
cach push-button in the receiver there is one
metal dise on the main tuning condenser shaft.

Page Four

Thix dise ix held rigidly to the shaft by a friction
clamp.  An insulating block is =et into the cir-
cumference of cach metal dise ax indicated in the
Iigure. Above each dise there ix a contact spring
which normally makes contact with the dise but
which is insulated from the dixe whenever the
insulating bloek is directly under the spring,

Let nx study in greater detail the operation of the
automatic tuning system shown in Mg, 1. Let's
start with point 1 at puxh button x and trace the
cireuit throngh the motor to the point 15, Fol-
lowing through from point 1 to point 2, then
through the contact spring to point 3 and the
metal dise provided for thix bntton, From this
disc we trace through the tuning condenser shaft
from point 4 to point 5 and then through a shaft
contact spring to peints 6 and 7. From point 7
we know that current must flow through the
motor and come out cither at point 0 or point K.
Tracing from point 0, we tind an open cireuit at
point 18 and know that current cannot tlow over
this path at thix time, We will trace from point
S to point 9 and then to point 100 the other
terminal of the reversing switeh, From point 10
we go to the metal arm of the reversing switeh
to point 11, to point 12, to point 13 through a sec-
ondary winding on the power transformer which
provides the required voltage for the operation
of the motor to point 14, through the manual
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tuning switch M, and finally we are back at
points 15 and 1,

When the push-button x is pressed it completes
the cirenit between 15 and 1. With this complete
cirenit for the motor between its terminals and
the source of power, the motor begins to rotate,
and the direction will be such that the tuning
condenser shaft and the metal dise will rotate
in a counter-clockwise direction (ax indicated by
the arrow on the metal dixe) until the insulating
bloek in this dise comes directly under the con-
tact spring. This then hreaks the eircuit between
points 2 and 3. opening the motor cirenit and
stopping the motor, If the position of this metal
dize on the condenser shaft ix properly chosen,
the tuning condenser setting will now he exactly
correet for the reception of the station asxigned
to button x.

Should we desire to receive the station assigned
to button y we will puxh the button y. The pres-
sing of thix button automatically ciuses the but-

Courtegy Melssner Mfg. Co,

The
Control Unit shown here and also on the cover

Meissner #9-1000 Push-button Remote
of this magazine, is a broadcast converter
similar to the short-wave converters that pre-
ceded all-wave receivers, but operates entirely
in the broadcast band and provides arm-chair

control of a radio receiver.

ton x to release and open that portion of the cir-
cenit between points 1 and 15. The button y shorts
points 16 and 17. Since the arm at the left end of
the condenser shaft has not yet tonched the re-
versing switch, contacts 9 and 10 are still to-
wether and the cirenit traces from point 17
through the left-hand metal dise, through the
shaft, through the shaft contact spring to point
7. through the motor to point 8, through contacts
9 and 10 and the reversing switeh to point 11 and
then through the power transxformer winding, the
switch M to points 16 and 17, The motor rotates

in the same direction as it did for button x, and
the insulating block on this metal dise moves
away from its contact spring. The motor con-
tinues rotating in thix counter-clockwise direc-
tion until the mrm at the end of the shaft flips
the reversing switeh over to a position which
opens the circuit between points 9 and 10 and
closes the cirenit between points 18 and 19, Now
the circuit through the motor ix from point 7 to
point 0 and the internil conneetions of the motor
are such that thix reverses the direction of rota-
tion, making the tuning condenser rotate in a
clockwise direetion, This continunes until the in-
sulating block hax moved ander the contact
spring and opens the motor c¢irenit,

The speed of the motor is xo high that this tun-
ing action takes place in a fow xeconds, During
the tuning process, the station-seleceting knob on
the panel of the receiver ix rotating and the dial
pointer is moving, since both are driven by the
tuning condenser shaft., Of course the manual
tuning mechanism hax heen omitted from the
diagram in Fig. 1.

Courtesy Galvin Mfg,

Corp.

The Motorola wired remote control unit is com-

pact and has eight push buttons. Six buttons

for the six stations, two buttons for loud and

soft adjustments and two-buttons for the on-off
operations.

It is understood that the leads to the remote con-
trol nnit connect to the points 16 and 17 as well
as 15 and 1 in order to obtain remote eontrol
action when pressing the push-buttons on the re-
mote control unit for the stations indicated by
the push-buttons y and x,

Although Tig. 1 does not show a means for
silencing the audio system of the receiver during
the interval when the motor is driving the tun-
ing condenser, a switch ix provided in order to
prevent annoying blasts of sound as the receiver
is tuned past strong undesired stations. Further-
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more, when automeatic frequency control is em-
ployed gt switelt must release the eirenit tempor-
arily while the tuning motor ix in motion or just
after it <tops, The latter ix necessary in order to
allow the AF.C. xystem to hold the desired sta-
tion,

The Conrverter Method of Remote Control

Remote control operation of receivers may also
be obtained by uxing a converter which ix de-
signed to cover the broadeast band and to feed
into the radio receiver at a frequeney of approxi-
nutely 550 kiloeyeles, The converter consists of
it Ist detector-oxcillator and asually employs an
eleetric tuning <yvstem whieh changes the amount
of induetance or capacitance in these cirenits,
I'he converter unit also contains a simple power
pack and may be connected to the nearest power
ontlet, The ontput of the converter must feed
through a =<hielded lead to the antenna and
wround terminals of the radio receiver, The eir-
cuit connections are ax <hown in bloek diagram
form in 1ig, 2.

Y

U _ RADIO
CONVERTER o ANT. SET  —— L.S
L
_L II LINE roGND
= POWER = POWER
FIG. 2.

Wired Wircless Rewmote Contirol

The portable remote unit for the wired wireless
control system may he very simple in design, A
typieal circuit of such a nnit ix <hown in Fig, 3.8,
Note that a 30 type tube ix employed ax an oseil-
Litor. The ILEF. generated may be of 1the order of
S0 to 400 Kiloeyeles and ix fed into the power
transmission line, The cirenit is unique in that
the Tow fregneney current required to supply the
tilament and plate voltage for the oxeillator must
pixs throngh the conpling coil L. The tilament
cirenit ix closed when the telephone dial type
switeh, the face of which may appear ax <hown in
Fig, 3, is rotated to the right by the <ection A
of the two-gang rotary switeh attached to it
‘I'he section I3 of this <witeh breaks the plate eir-
enit so that the radio frequencey developed will
be interrupied. The number of interraptions in
the plate civenit will determine the station or
the control desired on the receiving mechanism,

At the receiving end of the wired wireless sys-
tem we may employ a cirenit sueh ax that shown
in Fig, 313 for the controlling element, he series
resonant cireunit conxixting of the condenser ¢ and
inductance L ix adjusted to resonate at the fre-
queney of the transmitter, The voltage drop
across eoil §oix used to operate the gax glow
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discharge retay tube. The type OA-G ix o triode
having o cold cathode K and an anode 1°1 and an
anode 1°2, T might state that in operation a small
amount of energy will start a glow-dixcharge be-
tween the eathode and started anode 1’1, Thix
dixelinrge (ionized avgon gax) produces froe elee-
trons which asxixt in starting the main discharge
bhetween the eathode and anode P2, The anode
eurrent ix of <uch magnitude that it will operate
any rely connected in the cirenit between points
1 and 2,

The operation of the civenit is quite <imple, The
starter-nnode 1°1 is supplied with a GO eyele volt-
age from the bleeder resistor 111 and R2 which
ix conneeted direetly aeross the line, The volt-
due across the rexistor R2 ix applied to I'1 and
ix ot least 63 volts which ix almost hut not gquite
cnough to initiate a starter-anode discharge on
the poxitive peak of the Hne voltage, The appli-
cation of the ILE. voltage to the line causes o
higher voltage to be applicd between the elee-
trodes P1Tand K which in turn causes the starter-
anode to dixeharge and the anode 12 to pass
maxinmumm current for the poxitive portion of the
power line A.CLeyele. Thix high enrrent operates
in the relay in the anode 1°2 cirvenil. Sinee the
anode 1'2 ix made negative for 14 the A eyele
the tube does not deaw a high current the in-
stant the 1K voltage ix removed,

Now that we litve a controlling device, we nay
conneet the ontput of the deviee in the cirenit
ax xhown in INig. 3B to the input of the reeeiver
controlling device mechanism as <hown in Fig,
3.

The receiver operating mechanism <hown in g,
3D consists of two relays connected in series
which are identitied ax the stepping and locking
relayvs, These rela are mounted with respect
to the ratehet wheel Noo 1 xo that this wheel may
be rotated and thus perform the operation neees-
<ary to tune the radio receiver to not only the
various stations =elected, bt also to ax<ixt in
the operation of 1the vohune control, ‘The ratcehet
wheel Noo |ois coneentrieally mounted with re-
spect to the ratehet wheel No, 20 although not
coupled direetly to it. Thix tatter ratehet wheel
rotates the rotary switeh which selects the sta-
tions or the push-button cirenits <o that the elee-
tric motor driven tuner may fundction,

Let ux anatyze the operation of 1the remote con-
control mechanism shown in Fig, 3D carefully,
When the receiver ix turned on and the tele-
phone type tuning dial ax <hown in Fig, 3¢
diated from the loud position to the finger stop
and released then two pnlxes are ransmitted
even though only one contaet ix nurde on the sece-
tion 13 of the switeh RW in Fig. 3\, This ocenrs
becanse the telephone type dinl ix rapidly rotated
1o the stop-—so rapidly that the refays eannot
function fast cnongh to follow ax the contaets
ave closed at =nceh a high rate of speed. The re-

ix
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tays will close onee thus making the fivst step
from position 1 to position 2, Then as the dial
ix released, the dial rotates to the left and makes
A contiet cansing the stepping relay to make a
step on the ratechet wheel No, 1. At the same
time the locking relay which has a very low time
constant holds the armature of the locking relay
into the ratehet wheel Noo 1, Sinee this wheel
has moved two steps the contact arm on this
wheel will contact point No, 3 which is connected
in the motor driven volume control cirenit of the
receiver, This will then canse the volwne control
to advance. As the telephone type dial cannot go
to its normal position because the thumb is used
in holding down the push-button just to the left
of the finger stop, sce Fig, 3C, the motor operating
the volume control will continue to rotate and
raise the volume, Naturally releasing the tele-
phone type dial opens the filiient and plate cir-
enits of the oscillator and thus the relay opens
and the motor stops, The locking relay releases
ratchet wheel No, 1 allowing the contact arm to
return to the off position,

T'he volume can be reduced by the ssune process
as the rotation of the telephone type dial from
the soft position to the tinger stop in Fig, 3¢
and at the same time holding down the mechan-
ical stop which is operated by the thumb push-
hittton permits the contaet arm to move to posi-
tion 4, which closes the motor cirenit for a rota-
tion in the opposite divection, The length of time
that the push-button ix held down will regulate
the amount of volume reduction whieh ix intro-
dueed into the A amplifier cirenit of the re-
ceiver,

When operating the telephone dial for the selee-
tion of o station the stepping relay will start ro-
tating the ratechet wheel Noo 1 with its contaet
arm from the oft poxition it the left to the posi-
tion indicated in Fig, 3¢, At the movement the
stud on the ratehet wheel Noo 1 contaets the
holding spring on wheel No, 2, it releases the

| -

SWITCH
IS IN OFF

| ef

SW)
Al POSITION
TELEPHONE DlAL

FIG.3B

FIG. 3A.

TELEPHONE TYPE TUNING DIAL

STATION # 3

SPIRAL
SPRING

FINGER

VOLUME =
STOP

CHANGING —*

PUSH BUTTON FIG. 3C.

rittehet wheel No, 20 eausing this wheel to rotate
rapidly and return to its starting point ov the
Jowest frequency station selected. This is ae-
complished  because wheel No, 20 is directly
coupled to the station selector rotary switeh
which selects the tirst detector and oscillator cir-
cenits in the receiver, Naturally the rotation of
this wheel will seleet the desired station, lm-
mediately sfter the stud on wheel No, 1 has re-
Jeased the holding spring on wheel No, 2, the stud
strikes the stid on wheel No, 2 which now staris
to rotate wheel No, 2 in the conmter-clockwise
direction. Each pulse received will operate the
stepping relay and in tarn rotate the wheel No.
2. stopping at the desired station,

Immediately after the telephone type dial has
stopped rotating the locking relay will open and
the ratehet wheel No, 1 will return to the ott posi-
tion, however, wheel No, 2 is held by its holdiug
spring. The volume may now be adjusted by
dinling either the soft or the loud position and
holding down the thimb push-buttton the reguirved
amount of time to give the desived change in
volume.

Wircless Rewote Control

Ninee you now understand the operation of the
wired wireless reniote control system  just de-
seribed, it will not be diflienlt for you to under-
stand how the wircless remote control system
will function. In this case the oscillator, as
shown in Fig, 3.\, is designed to work from hat-
teries snd the inductanee in the tank circuit is
made up in the form of o loop antenna, The radia-
tion of clectromagnetie waves from this loop in-
duces a voltage in a loop within the receiver
tined to the frequeney of the portable transmit-
ter. The outpnt of the radio frequencey amplifier
is in turn fed to a thyratron tube, This tube is a
triode acting as a rectitier. which is controlled
by the incoming signal. In the plate circuit of
this tnbe we must then connect the comtrolling
mechanism as deseribed in Fig, 3D, The opera-
tion of the mechanism is now similar to the wired
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wireless combination desceribed in detail. How-
ever, in thix case there is no direet conductor for
radio waves.,

Automatic Time Conlrolled Radio Receivers

T'here are two distinetive types of antomatic time

controlled radio receivers on the market., The
MUTING 5 4 OFF
CONTACT o
§ |
BON
INPUT L LOCKING
[ 3 RELAY
STEPPING ~—RATCHET WHEEL #1
RELAY SPIRAL SPRING
STUD
FIG. 3D. SPIRAL SPRING

~— RATCHET WHEEL # 2
STUD

first type employs simply an electrie ¢loek which
turns the receiver on and off at the desired time,
In thix combination there is no attempt made to
tune in different stations. The receiver must be
tuned manually should different stations be de-
sired. Then there are the receivers which are
antomatic in that they not only turn themselves
on and off at the proper time, but also tune in the
desired stations antomatically. The latter sys-
tem ix quite similar to the remote control of re-
ceivers employing the motor driven tuning unit,
ax the deviee works in paraltel with the regular
push-button switehes, that is. tuning in the re-
speetive stations selected for the fifteen minute
periods through the day and night, This opera-
tion is accomplished at the proper time by
switches operated by a synehronous motor, There
are various mechanical ways of obtaining the de-
sired control of the reeciver during the ninety-
<ix quarter hours throughout the day. I will ex-
plain one method emptoying a special switching
mechanisu,

For an example let us consider that we have a
receiver with tive push-buttons. We will then
seleet @ xin-section rotary switeh and mount it
in the vertical position so that its shaft can make
one complete revolution in twenty-four hours,
Lot cich section of this switc¢h have ninety-six
contacts which represent the quarter hour periods
of the day. The wiring of such a switehing ar-
rangement is shown in part in Fig. 4. Note that
the common lead from the push-button tuning
system conneets to all of the ninety-six leads of
the rvotary switeh, As the time clock mechanism
rotates the twenty-four hour hand, the sliding

Pege Eight

contact completes the c¢ireuit to the push-button
fead for the desired station. For example in Fig.
4 the third quarter hour of the day will make
contact with push-hutton No. 1 oax indicated as
the twenty-four honr hand rotates the rotary
switch, When the twenty-tour hour hand reaches
the fourth quarter hour, then a contaet will be
provided between the common push-button lead
to conduetor No. 2 going to the No, 2 push-button
switeh, and naturally the station assigned to this
button will he tuned in.

When the twenty-four honr hind rotates covering
the ninety-six quarter honr divisjons, the indi-
vidual push-button cirenits are completed in each
seetion and consequently, the desired station is
tuned in antomatically. If no program is desired
the quarter hour contacts are left in the off’ posi-
tion and the receiver does not operate, In order
to obtain greater aceuracy in turning on and of?
the receiver at the proper time, we generally find
that a special contaet mechanism or switeh is
cmployed which is operated by a cam rotated di-
rectly by o synchronous ntotor through a series
of reduection gears. This switeh is then coupled
in thix manner and always has a definite relation-
<hip with the hands on the ¢lock, Tt will natural-
Iy ¢lose and open the receiver power circuit at
the proper time throughont the day.

I have discussed the theoretical operation of the
different types of remote and automatic time con-
trol units for radio reeeivers, The controls used
in actual practice may be found to differ from
the foregoing examples in mechanical details al-
though the electrical circuits will hequite similar.
Many of the controls discussed are found in the
1939 receivers, with of conrse, some modifications,

96 QUARTER-HOUR CONTACTS COMMON
H
| 2 346 99293949596 BUTTON
IRBBR T1 LEAD
OF F——t——=-——4—4 DEAD LEAD

. Y

I
2 - 1o STATION
3 a £ o3 PU!
T l BUTTON
a - 4 SWITCHES
J—-05 iN SET
S,

~SLIDING CONTACTOR

INSULATING STRIP MOUNTED
ON 24-HOUR HAND

e DIRECTION OF MOVEMENT FIG. 4.

It is interesting to know that the Philco Mystery
Control unit is a wireless remote control unit em-
ploying a mechanical tuner similar to that shown
in Fig. 3D.

The automatic time controlled systems will be

found in the General Eleetrie and Motorola sets.

In each case the mechanical time control switeh-
(Page 11, please)
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By GEORGE J. ROHRICH

The purpoase of his department i3
v furnish  supplemental  experi-
ments to stodents wha have com-
pleted  theiy  Hoawme  Laboratory
Canrse, hut acho wish additional
taboratory  eepervienee,  You  are
not requived Lo perform these er-

Moxt af the materind reywived aeill
he that received as part of the
Leahoratory Cawrse. tuy other
materindl wevessary can he Jrur-
chaxed ey reasunably and will
copstitule «n investmenl rather
than un ecrpense, us it will serve

periments, hut pon
ereased

will guin in- ux replavementx
knuwrledge by doing ko,

or he wseful in opuer shop laler,

-
‘ L]
service work

George J. Rohrich, Engineer
in Charge N. R. . Laboratory

THE PARENTS OF INVENTION

“Necessity ix the Mother of Invention,” ‘That
is the often gquoted statement whieh ix ered-
ited to cach of <everal authors, Nichard Franck

ix eredited with nsing it in 1656 while George
Farquhar ix given credence for its original use
in 1707, ‘These and other authors conld lead us to
helieve that Jurewtion is an only child or that
Necessity is an only mother. However, Talent
and Genius also are acknowledgzed parents of in-
ventions, Henrey Frederick Amiel the Swiss es-
sayist and poet deseribes these parents as fol-
lows:

“Dolug easily what others tind diflicult is Palent :
doing what ix impossible for Talent is Genivs,”

thistory reveals other parents: Philosophy or
“Love of Wisdon,™ Desire, Knoieledge, Dedae-
tien, Obserrvation, Suggestion and Aecident,

I would add stitl another—hallenae,

Challenge, itself, ix a revolting but sineere child
of It Can’t Be Done who has great taith in the
statement of an unnamed author who said

“Never say that something ix impossible beenuse
You will often turn aronnd and see it done,”

Youand I have met and will meet many of these
parents and children in our chosen profession of
dio. One or more of these is your constant com-
panion, fearn their habit<. You will then learn
at Jeast one new thing eaeh day and thus can
cover yourself with their cloaks. Fach one of us
can and should wear the cloak of 7Talent, We then
can do eaxily what others find ditlicult,

I =hall deseribe two inventions dixclosed to me
recently in the laboratory, Both of these are
fwins, 1 am unable to trace their parentage deti-
nitely bt they arve evidently related to Koowl-
cdge 1t Can’t Be Dane and Challenge,

Knowledze had already disclosed the well known
facts that an oxcillator produces fundamental
=ienals, and also harmonie signals, and that these
harmonie signals are equally useful as any tunda-
mental frequency, Your experiments amd experi-
chee with the low frequeney oscillator which yon
assemble from Figure (84 in the Experimental
outtit S2.1-1 will verify these taets,

Far example. eonneet o modnlated  oscillator,
whieh produces a fundamental fregquencey of 200
Ke. to a radio receiver. We know that soumls
will be heard from the signal when the receiver is
tuned to receive any one of the following fre-
quencies : 200 Re., 100 ke, GO0 Keo SU0O0Ke., 1000
Kewo 1200 Ke.o and so on for ever) lditional 200
ke, nntil the signal from the additional harmonies
ix too weak to produace further responses in the
lowdspeaker,

In fact, when we can heir sicnals at all of these
adjustments, we know the oscillator is set so the
fundamental fregueney i 200 keo becanse the
difference between any two signals jx 200 ke,
when measured on a ealibrated receiver,

It Can’t Be Dane had inferred the belief that with
no other higher frequencies than 200 ke, avail-
able from an oscillator to cheek the places where

Page Nine
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The Laboratory Page {Continued from

these respon=es were heard, it was ditfienlt, i
not inmpessible at times, to identify exactly what
setting was heing nxed on an nnmarked or ineor-
rectly marked receiver dial,

Chiallenge ad interred the belief that these posi-
tions could be identilied detinitely,

FFor example, while using the 200 ke, signal there
may be a guestion arising sometime whether the
receiver is aetually tuned to 1000 or 1200 ke, that
i the (ifth or sixth harmonic, or probably one of
the other values, Thix question would arise when
someme accidentally or unknowingly <hifted the
trimmer condensers in the receiver by the small
amonut which made the actnat value a doubttul
value,

The first invention for detinitely identifying the
particular harmonie at any unealibrated setting
wais somewhat elaborate, requirving an oscillo-
wraph al an extra 200 ke, oscillator, making
total of three instruments,

The oscillograph was connected in the andio sys-
tem, across the voice coil of the lowdspeaker,

ach of the two oseillators in this case prodoced
nnmodilated signals, These oseillators were con-
nected at the same time to the acrial and ground
binding posts of the receiver. The action from
a0 =ingle nnmodulated  oscillator produced  no
<ound in the andio system of the receiver. Con-
sequently, neither was there a vertieal detleetion
produced on the sereen of the oseillograph,

[However, when the two oscillators were working
at the same thne (hey produced a beat note when
one of the oxeillators was adjnsted a few eycles
above or helow the value of 2000 ke, This beat
note was heavd in the speaker.  Adjustments
were then made with the sweep freguency in the
oscillograph =o thix beat note wax also reproduced
ax o xingle <ine-wave enrve on the <creen of the
oxcillograph during the time the receiver was
tuned to 200 Ke,

Now. when the receiver was retnued (o the see-
ond havmonice, the heat note in the receiver
speaker donbied in valne and the sereen of the
oseiltograph antomaticatly <showed firo sine-wave
cirves, Thus the picture on the oscittograph
sereen delinitely identified the =etting to be the
second harmonie,

Continuing to retune the reeeiver to Con ke, |
saw three enrves on the oseillograph sereeu,
Three times 200 was G600 ke, Thus the third har-
nmonic was identitied detinitety.,

Now, resirdless of the hiarmonie order for whieh
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I taned the receiver, the nmber of curves told
me detinitely which harmonic was heing nsed, 1
only needed to connt the number of curves <shown
on the oscillograph sereen,

Repeated checks with all values of frequencies
have veritied the nsefuiness of this equipment and
method Tor checking o badly aligned receiver at
several points on its receiver dinl,

Challenge further inferred that a <itmpler method
than the above econld be developed for identify-
ing the value of harmonice signals,

The following method wax evolved, Tt is <o simple
that auyone who has only o modniated oseilla-
tor can nse it. The only requirement is that two
values of frequeney arve acenrately eatibrated on
the oscillator, One of these values can be any
frequency You may eare to choose. For onr work-
ing example we will again choose 200 ke, The
other vahte nuxt e half of the first one you have
chosen at random. o onr ex:unple this now must
he 100 Ke,

[ have chosen 200 and 1K ke, rvespectively,
chietly beeanse these values can be readily eali-
brated from the information found in the in-
structions of Fxperimental Outfit 38.4-7 while
working there with Figure s,

Now conneet this oscillator to the aerial and
eromnd terminals of a broadeast receiver, Turn
on the power switch of the receiver and adjost its
tuning dinl to receive either the fundamental or
one of the harmonic xignals from the 200 ke, sot-
ting of the oxeillator,

Newv, when you reset the osxeillator dial to the
half-value position, you will ahrays hear another
response, Your problen. which will be no prob-
Ten st all, is to listen i there are any additionat
signals resalting when the dial ot the oscillator
i moved between the two o ealibrated  values,
Then add “one’” mentatly to that nmnber of sjg-
nals which you have heard and counted,

If you tind wo ofher <icnals resulting from the
movement of the oscillator dial, yon Know that
the highest frequency of the oxeillator is putting
the fandanenlal frequeney into the receiver, " No
signal”™ phis “one” ix one, meaning the tirst or
fundamental, One times 200 cqnals 200 Ke.

If yon find awne erlra signal between the two
ariginally calibrated valnes, then the reeciver
ix adjusted to the sccond harmonice of the bigher
enlibrated value, “One <ignal™ plus cone™ is the
recomd harmonic, Two times 200 equals Jo0 ke,

“Pwo signals” pins “one’ is the third at GO0, efe,
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Remote and Automatic Time Control
(Continued from page 8)

ing units have remarkably simple mechaunical
and electrical features. That is, they are eom-
paet and yet nade with <implicity and will give
reliability ax well ax caxe of operation,

A an example of the converter remote control
system we tind the Mesxiner push-button c¢on-
verter,  The unit ix compaet and operated in
mueh the same manner as the coutrols on g
reanlar pish bitton receiver,

The Motorola automatic Time tuning Mechanical
assembly unit designed for the tuning in of six
different stations through the day and night.

The wired wircless <ystem has been developed
although not ¥et nsed commercially, 1t is covered
here ax it may be introdaced at any time, B has
<ome sudvantages over the wirveless <yxtem in that
tittle or no interference ix radinted,

The wired push-button systems are found on
niny different models, for example, on sets made
by Midwext, Motorola, R, ) AL ote,

In caxe you are required to service or adjust a
new receiver which employs any of the special
controls you may tind it necessary to refer to the
manufacturer’s instructions, however, a knowl-
edge of the fundamental operating eharacteristies
<hould prove to he of real help to you in under-
<tanding the method employed,

Wholesale Radio Service Company
Announces New 1939 "Master"
Catalog

Wiholexale Ladio Service Company of 100 Rixth
Avenue, New York City annhounces the releas
their new 1939 Fall and Winter <Master”™ Cata-
log Numher 73,

Anoentire section ix devoted to the newest in
short-wave receiving and  transmitting  equip-
ment, Two perfected television kits for the ex-
perimenter appear for the first thne in any cata-
log, The usnal thoroughly complete listing of test
equipment. aceessories and parts for the service-
mah ad setbuilder ix also inchided,

Copies of the new eatalog may he obtained by
writing to or ealling at Wholesale Radio Service
Company, Ine. 100 8ixth Ave, New York, N, Y.,
Q01 W, Iack=on Blvd., Chicago, HH., 265 I'each-
tree Bt Atlauta, Gal 110 Federal 8t Doston,
Mass,. 2140 Central Ave,, Newark, N, 1. 9008
16Gth St (Merrick Rdoy Jdamaien, L. Loor 512
Fast Fordham Rd., Bronx, N, Y.

—— o

Stark Rural Meter

Those who live in rural areas, not equipped with
cleetrieal envrent may be interested in a cirenlar
deseribing the Stark Rural Meter, a hattery op-
erated Tnhe Tester and Analyzer,

Thix instrument regrires no external connections,
With it hattery radios can be <erviced, right in
the owners” hontes,

T'hree DO voltages range O-10-100-300 1 three re-
sistanee ranges 0-1000-TOO,000-1 meg, Cireuit ar-
rangement provides accurate test ot self-con-
tained hatteries directly on meter by tlipping of a
switeh,

For free deseriptive cirenlar, write Xtark lee-
trieal Instruments, X X, Wells St Chicago,
Hlinois.
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A Modern Antenna for Apartment
Houses

An answer to the problem of providing good
[tadio reception in apartment houses and other
mutti-unit dwellings, and at the same time elimi-
nating the jungles of wires which are a frequent
evesore in large cities, is offered by General Elec-
trie in the form of a new all-wave nmlti-coupler
antenna system, just announced by the G-I con-
struction materials division, Bridgeport, Conn,
The new multi-coupler antenna offers a solution
to apartment  houses,  schools, hospitals, and
<imilar stroctures in which a large number of
Radio receivers ot assorted types may be operat-
ing at onee, The new device would in many cases
be appropriate for installation in large private

residences,
J
m

Electrolytic Condenser Book

“Electrolytic Capacitors,” a 276-page book writ-
ten by PPaul M. Deeley and published by the
Cornell-Dubilier Electrie Corp, of Seouth DPlain-
field, N. J.. is just off the presses, Thexe engaged
in the design, manufacture and testing of wet
and dry electrolytic condensers of all types will
find in thix book a most complete and valuable
discussion of the procedures and processes in-
volved, The hook is fully illustrated, and should
make interesting reading for auyone interested
in this phase of Radio,

Watch for Next Issue of News

National Radio Institute will ecelebrate its 2ith
Anniversary in 19349, The next issne of NATIONAL
Rapio NEws will e our 25th Anniversary num-

ber, It will be a specially preparced enlarged is-
sue. full of good things, This is just a tip-off—

don't miss the next issue of the News,
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New Radio Devices for Airplanes

A tiny speck of green light moving on a screen
of frosted glass shows airline dispatehers the ex-
aet direction of approaching plimes, acceording to
an announcement by Paul Goldshoroungh, resi-
dent of Aeronautical Radio, Inc., following recent
tosts of o new development for locating airplanes
in tlight. Even though visibility is completely
masked ont by fog or blinding rainstorms, the
new device, which operates by Radio waves, en-
ablex airport personnel to follow precisety the
oneoming plane and, by return Radio telephone,
to unide its pilot to the tield.

This major eontribution to air navication was
developed by Bell Telephone Laboratories for the
Western Elecetrie Company. When used in con-
nection with the Civil Aceronautics Authority’s
heacon systenn, the new instrument will enable
airline operiators to ascertain the location of their
aireraft at any thne.

The system provides for indication on any of
ten wave lengths which may be selected remotely.
Ax each pilot talks, the spot of light moves in-
stantly to its correct position on the eircular
screen of a eathode ray tube, Compass markings
insceribed around the sereen's edge enable the air-
port dispatcher to give the pilot his exaet hears
ings by return Radio telephone. A pick-up an-
tenna of special design is employed and this may
be situated at any remote point,  Connection
hetween the antenna and the dispateher is made
over n single telephione line,

Another instrinment which gives airplane pilots
their height above the ground over whieh the
plane is tlying was demonstrated recently hy the
Western Flectrie Company and United Air Lines,
Claimed to be the first sunccesstul altimeter show-
ing terrain clearance, the new device operiates
by Radio, using the shortest wave ever employed
for aviation purposes, otlicials of the companies
stiate,

Following additional scervice tests, whieh are
plianuned for the near future, the new altimeter
will he installed on all United planes and will be
made available to the industry gencrally, The
principle employed in the present deviee, shown
to he it practical solution to the Adrlines” prob-
lent, ix the result of research work done in Bell
Telephone Laboratories. Basically it involves the
trausntission of 2 Radio xignal from the airpliue,
the reception of the signal as refleeted from the
eartll, the measurenment of the elapsed time be-
tween the transmission and the reception, and
the translation of this time interval into a direct
reading of the plane’s altitude in feet ax shown on
a meter, Due to its use of ultra-high frequency
the new altimeter is entirely free from static
interference,
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NATIONAL RADIO

RADIO-TRICIAN

etvice Sheef

Compiled Solely for Students and Graduates
INSTITUTE,

WASHINGTON , D.C.

ZENITH CHASSIS 5528, MODELS 5R303, 5R312, 5R316, 5R317, 5R3375

NOTE

Voltages measured with a 1000 ohm per
volt meter from chassis to socket contacts.
Antenna disconnected—volume control on

full.
Line voltage 115 v. Consumption 45 watts.
Power output 3.5 watts,
{A) Bias for 6A8-6K7 and diodes of 6Q7

measured across resistor R9.

(B) Bias for triode section of Q7 and

FUTOMATIC TOIMMER

No Signal—Antenna

Pvg.o-r 'c. T FuspuTre”

Location of Tubes and Trimmers

trim on dotted line for same size as dntn published heretofore.

Grounded—Gang Con-

6Kb measured across R8 and R9. denser closed—Volume Control on full—set | 3
turned to manual position. ?..
9
SOCKET | ¢
VOLTAGES : &
LEGEND K76 0X56 e
1LFAMP RECT. -
NC—No Connection TR o8
P S i
YC—Volume Control E{j}* ”':«::‘v_.f'ﬁﬁm ! §
SH—Shield L ;B8
H—Heater . g
P—Plate -
]
S—Screen / 1 5
BOTTOM VIEW 62 g = i ® ]
G—Grid OFCHASSIS t © -
e L) {¥ Vo=
SU—Suppressor 61ac NC @ /'—”EL‘ZZM@ e l'\ B 8 __:l'la : A
TTON (6 e l e
D—Diode g’é 6;‘76 ™ 180 i B
a ; . -
K—Cathode ZNP ETAST AUP-D FRONT OFCHASSIS (messvac  ©KGG P
O F—Filament QUTPUT P a
i o
ALIGNMENT PROCEDURE L
Opera Connect Test Dummy Set Test Band Set Adjust | '!:
tion Oscillator to Antenna Osc. to Dial at Trimmers Purpose E o
i st Det. Grid _ V2 Mid. 455 | Bridc't 600 ABCD | I. F. Alignment
2 Rec. Ant. Lead 200 Mmfd. 1500 Br'de't 1500 F Set Osc. to Scale s
3 Rec. Ant. Lead 200 Mmfid. 1500 Brdc't 1500 G Al'gment of Ant. g
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New Sprague Paper Condensers Sup-
plied in Metal Containers

Seated inoalnminm cans, priced  atteactively
low, amd having many  distinetive  features,

sSpragine Capacitors known ax ‘Type DR e prov-
ing highly popular among servicemen who pre-
fer paper condensers for replacement parposes,

The new units are made in enpacities
of §8S, -F and S-S omfd, They have
the appearance of standard eleetroly-
ties, althoungh capacity rans from 1/3
to 4 that of electrolyties, Leakase
and power factor characteristies ave
negligible and the new nnits have an
advantage in that there is no polarity
fo observe,

I'utl 600 Volt rating assures ample
sifety factor on practically any re-
placement job.

Units are designed for handy. inverted
serew mounting, An R owmtd, Spragne
Type DR Condenser lists at X185 and
brings to the serviceman a sturdy.,
fully veliable paper unit for a wide
variety of cconontieal replacement ises,

These new condensers along with numerons other
Sprasne developments for serviee and amateur
needs are detailed in the new Sprasne Catalog
just off the press. A copy will chudly he supplied
on request to the manufacetirer, Spragine Prod-
nets Company, North Ndams, Mass,

oot

Additions to N. R. I. Ham List

The following eall letters have been reported
since the lnst issue of the Newse fn =pite of the
Lree number of call letters <o far reported, it is
folt that there are many N. R, Loamateur operia-
tors whose call letters have never appeared in the
News, It you arve one of them, nmke it a poin
to report vonr call letters the next time yon
write N, R L

Fdward Scehantz—WSavVil—Npringtield, Ohio.
Jack Talant—W3HHELIT—Kenner. La.

Goeorse Minich—W7TTHOR—Seattle, Wash,

L Ntantey Field—Longuenil, Que, Canada,
Julins €, Vessels—WH4UV—Chattanooga, Tenm.
Johin Hermanzon—W2XWEL—DBrooklyn. N, Y.
hner K. Dentinger—WaBRZ—Lancaster, I'a.
Wi, X, Dot y—WSK1Q—Cleveland, Ohio,
Leonard Young—WITLMN—Dorchester, Mass,
frdmund Krampert—W2K VR—Secanens, N, J.
T, B Winstead—WEALT— Elnr City, N
Fdward N, Callahon—WS8QLJ—Coaltport, Penna.
J 18 Martingon—WHN LI—Minneapolix, Minn.,
Ihilip 1. Clark—WIBRKN—Houlton, Me.

N. O, Willis—WaAITK—Dierks, Ark.

R. L Schaaf—WOHOK VG—E, Wayne, Tnd.

Maps Offered to Aid ""Hams"

Two azimnthal world projection maps prepared
by the Radio Department of the General Eleetrie
Company at Schenectady, No Y. are available to
Itams, gratis npon request,  One,  designated
S1996, ix coentered on Sehenectady and is for
n=e only in the Northeastern United States The
other, GER-1999, ix for amatenrs in the western
part of the conntry and is eentered on Oakland,
calif,

P'rineipal eities thronghont the world are indi-
cated on the maps, and determining the paths
of signals, as well ax distanees between points,
ix simpliticd.

o

Condensed Catalog on Condensers

Listings of all standard items of the extensive
Acrovox condenser line. with the most popilay
types of carhbon and wire-wonnd resistors as well,
ave provided in the handy form of the new Aero-
vox  condensed eatalos, The new  catalog ko
featnres three pages of exact«duplicate veplace-
ment condenser listings and two pages of exael-
duplicnte motor-starting cipacitor replicements,
A copy may be had either throngh the local joh-
ber or direet from Aerovox  Corporadion, 70
Washington St Brooklyn, NU Y,

- —

New Allied Radio Catalog Is Out

More valuable to Radiotricians than ever hefore
ix the new 1939 Altied Radio Corporation cata-
log, crammed with interesting and usetul vefer-
enee data on Radio parts, <ervicing instremnents,
and everything else connected with Radio.

N, I L students ean aequire aowealth of Kuowt-
cedge abont new and old Radio parts hy pasing
through thisx catalog: zraduate Itadiotricinns
e Keep abreast of new developments and price
trends,  Deginners can well earry one of these
catalogs in their tool boxes, fornse as i anide in
determining coxt of
parts when giving esti-
nstes for service work,

To vof your copy. just
send your request o (a
posteard will do) to Al-
Hedd Radio Corporation,
Naa West Jitekson
Bontevard, Chicaco, 11-
linois,

itoix always a good
idea to mention  that
vou are an N. R, L
~tiddent  or meaduate
when writing to Radio
firms,
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Kinks and Short Cut

*No that's the way you get avound that job which
cansed me no end of worrying!”

Sam INathaway gmreeted me with this ejacula-
tion whieh expressed a satisfied feeling that he
had learned something new after 1 had re-
mounted a repaired I. 1. transformer ean, in
what appeared to him. a surprisingly short pe-
riod of time,

Neveral times previously 1 have been greeted in
the laboratory with the above or similar state-
ment when all that 1 did was to apply some
simple “knack” which to me seemed so obvious
that 1 thonght everyone should have done like-
wise or better,

“Well, it is simple, isn't it?" I countered when
he made his opening roemark. “You would have
figured it out for yourself soon enongh. T am sure.

Why, everyone does that unconsciously when
needed,”
“Yes, it is simple,” was Sam's answer., “Buat 1

didn’t think of it and Bill Gregory didn’t do any
better than I hecause he tried the same as T did.
Why don’t you desceribe it in the NaTioxaL Ranto
NEWs?”

Sam Hathaway's last remark was the beginning
of this article. I'll desceribe some of the “kinks”
which I have used at varions times in radio ser-
vicing and in the laboratory with the hope that
others may profit and perhaps tell us of some of
their own methaods for doing these or similar jobs
in a hetter way.

The particular “kink™ which started this artiele
was in regard to replacing the mounting serews
in the two holes in the base rim of an interme-
diate frequency transformer which tastened to
the chassis. down among a maze of closely fitting
parts and wires, The problem was to quickly get
the serews with their lockwashers into the
threaded holes in the chassix, without these
serews repeatedly rolling away, thus avoiding
much loss of time and also aveoiding a bad case
of “Nerves,”

First, I simply held the 1. . can in my left hand.
ont in the open. Then I placed a lockwasher over
one hole in the rim of the 1. I, ean, Next, I in-
serted the serew through the lockwasher and into
the hole in the rim. I did likewise with the other
lockwasher and screw. Iigure 1 illustrates the
arrangement of these parts. Then I ecarefully
guided the ean downward among the maze of
parts until one tip of one serew barely touched the
chassis right over the threaded hole but 1 was
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careful to hold the can at a very slight angle
%0 the other screw would not touch the chassis
and be pushed ont of its hole and roll away while
working with the tirst screw. Now I picked up the
serewdriver and gave the first serew one or two
trns, just enough to get it started into its
threaded hole in the chassis, T next did likewise
with the second serew while still holding the ean
far enough above the chassis until the point of
the screw was started properly in its threaded
hole. Then 1 could release the hold 1 retained on
the can with my left hand and the rest of the job
of tightening the screws was casy.

Sam commented that he had tried the job “the
hard way” by first putting the 1. 1%, ean in place
and then “trying” to wiggle the point of the
screw into the lockwasher and threaded hole with
the help of plievs and a screwdriver, while gravity
did everything to the head of the serew to keep
the head from being raised higher than the point.
Then I told Sam that if he wanted or had to
first put the rim of the ean down on the chassis,
he conld use another “kink” which I have often
used successfully, 1°11 deseribe it now,

P'ut the part down where it belongs. Then take
a piece of bare No, 24 wire about a foot in length.

Figure |

Bend a loop at one end of it. lusert the serew
loosely, with its lockwasher attached, into this
loop. Refer to I'igure 2. Then bend an angle in
the wire near the head of the serew so the re-
maining length of wire will serve as a handle for
lowering the serew. with its head np and its point
down, and gniding it downward among the maze
of wires and parts. You can now guide the point
readily toward its threaded hole and then apply
the secrewdriver, As soon as the threads have
canght, pull ont the wire.
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sultant on Laboratory Instruments

2

The use of the wire for a giide reminds me of
another simple “kink” for placing and starting
nuts on the threads of a serew which has its point
feing upward or sideways but located also
among a maze of wires so the nut cannot be
started with your fingers, Refer to Figure 3. In
this case hold a straight piece of hare wire with
the fingers of your right hand, then slip the point
of this wire through the nut mxl then through
the lockwasher which are held together with the
tingers of your left hand., With your right hand
euide the point of the wire downward against the
point of the serew. Let the lockwasher and nut
drop out of your left hand tingers. These parts
will now fall into position against the point of
the serew. Transfer the upper end of the wire to
vour left hand. With the aid ot the blade of a
screwdriver *kiek” the nut on the threads. A
few spins of the nut will =oon cause its threads
to cateh on the threads of the serew, The wire
then ean be removed and the job finished with the
aid of a socket-type wreneh or a pair of pliers.,

On other oceasions for starting serews and small
nuts in scemingly inaccessible places 1 have used
sticky substances, sueh as piteh or quick-drying
“rubber cement” applied to the blade of a screw-
driver or to the inside of a socket wrench.

—a—NUT
WIRE LOCK-
SCREWDRIVER T WASHER
WIRE
~—LOOP SCREW
s THREADED
HOLE
Figure 2 Figure 3

Automobile tire-cement, or the cement for pateh-
ing and gluing the diaphragms of loudspeakers
serve nicely for this pnrpose. Dip the Blade of the
serewdriver lightly into the cement, expose this
coating of cement to the air for a short while
nntil the solvent evaporates, or speed up the dry-
ing process by blowing your breath on the coat-
ing. Then stick the serew or nut to the prepared
driver and guide it into position.

The above “kink” was the indirect result of a

s in Radio Servicing

stuggestion made to me many years ago for mak-
ing home-made screwdrivers for starting serews,
long before 1 used or even heard of conmmereial
types of “hold-fast” serewdrivers. T'he man who
made the suggestion told me to fashion serew-
driver bliades on the eraser ends of pencils with
the aid of a razor blade, The *rubber blade” pur-
posely was made a trifle wider than the slot in
the head of a serew, This allowed the “blade”
to be forced into the slot and grip its sides. The
idea was effective until the rubber blade heciime
smooth and worn, On one occasion a tube of
rubber cement was handy and 1 processed the
smooth rubber blade, Then 1 extended the idea
to preeessing metal blades and the inside of socket
wrenches, T mention this original idea in event
that you tind rubber cement or commerceial type
Bold-fast serewdrivers are not handy,

Incidentally. when socket wrenches are missing,
you will tind that rubber cement applied to the
oraser end of a pencil is very effective for start-
ing the larger nuts, This is due to the extra frie-
tion obtained between the rubber eraser and the
face of the nut, Of econrse, in this case the job
is tinished with the aid of pliers,

While speaking about serews I am reminded of
the wooden cabinets and loudspeaker frames
whieh are held together with wood serews, Fre-
quently you might attempt to drive these scerews
into new or tight fitting holes in hard wood where
much effort is needed or where the serews are
damaged unless soap is applied to the threads of
the serews, Simply moisten the bar of soap with
water, rub the threads across the soap and use
the prepared serew. You will wonder probably if
this serew tits tight enough because so little ef-
fort is needed now to turn it. lowever, the same
holding power is present while you have simply
made your work cisier with the aid of lubrica-
tion with soap.

Soap applied to the runways of windows, desk or
shop drawers, or other sliding objects such as
slide rale guides will overcome friction,

Soap applied to a nail, when driven into hard
wood with a hammer, also will make a seemingly
impossible or tedious job an easy one.

Yes, a serviceman does occasionally use nails
and a hammer, when fitting up or improving his
shop. lle may find that the head of the hammer

- slips off of the head of the nail or tends to hend

the nail when hammering. Nine times out of ten
it is due to the hiead of the hammer heing too
smooth—rub the striking face of the head of the
hammer a few times on a concrete or brick sur-
face. Yes, it's simple but it works.
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While fitting or eleaning up the shop, I wonder
how many servicemen dast their analyzers and
oceaxionally tind that their meter needles tem-
porarily hive cone haywire and apparently cin-
not be rexet to zero, making them wonder if the
meter wias accidentally burned out, or accumn-
lated foreign matter during the cleaning process,
1f it appens to yon, relieve your dire thoughts
and suspect that the frietion of rubbing the clean-
ing cloth over the glasxs face hax temporarily
plireed o statie charge of electricity on the glass
which pulls the needle away from its normal zero
setting, RXimply open your mouth wide amd gently
Dlow i breath of warm aoist air against the glass
to dispel the statie charge held on the cool dry
surfiace of the glass, Many meters of recont de-
sign use special glass which eannot aceumulate
suiteh o charge,

But perhaps your meter has actually acetmue
Litted dust inside the case of the meter which
mikex the needle stick or move with an erratie
motion. You are contident that you can do a tick-
lish job of cleaning, Yes, yvou earefully take the
cover from the meter and then realize how deli-
cately adjusted ix the needle—you want to try
moving the needle with your ever inereasingly
climsy fingers, Your reason tells you corrcctly

that it ix better to refrain from tonching the
necdle. Tlere you can again make good use of

your breath, thisx time opening your lips only
slightly to emit a steady but well direct shaft of
moving cool air against the needle. The newslle
will rexpond readily unless obstructed and there
ix no danger of hending or breaking the delicate
parts, even when an obstreuction is there,

During thix time of inspecting the meter you
may tind that one of the delicately soldered joints
needs resoldering, Again you realize that the
regilar service soldering iron is entirely inade-
quate for this job beeause the tip is mueh too
large. In thix case make a coil of four or tive
turns of bare No. 12 copper wire which fits
snugly around the copper tip of the regular solder-
ing iron. Then hend this picce of copper wire at
right anglex near the point of the regnlar copper
tip in order to make @ new but smaller tip which
extends ahont hatr of an ineh bexyond the regular
tip. This ix shown in Figure £ File this new tip
slightly flat o it will retain solder readily. Then
heat the iron, earefully tinning the new tip and
also applying <older along that portion of it which
comes  cloxely  in ocontact with the original,

When working with this smaller tip youn can
solder the smallext wires which you will ever en-
cotthter in the repair of radio receivers and test-
ing instruments, However, it ix well to realize that
the smallness of the tip and the distanee with
which it ix located from the sonree of heat will
tend to Keep it nmeh cooler than the point of the
orviginal tip, nnless you earefully see to it that
heat is properly condueted toward this small tip.

Heat has a tendeney to rise. Therefore, keep the
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tip wp by towering the handle of the iron when
more heat is needed,

Phix brings up several other seevieing “Kinks"
while nxing the regular xervice soldering iron,

1tow often have | seen servicemen holding a
soldering iron with its tip hanging downward
while waiting patiently and often impatiently for
it to reach the proper soldering temperature,
then cussing becanse the handle gets hot while
the tip fails to reach the desired degree of heat,
Fventually the tip gets almos! hot enough then
they start their job, <till holding the tip dowu-
ward, Naturally, their job isx <low and tedious,
Often the job is unsatisfactory bt they let it co
at that, all beeanse they are not aware that heat
rises,

Of course, the remedy again ix simple, Keep tHhe
tip raised Lo oblain garimnm heal in Hhe quich-
exst Limte al the 1ip,

COIL OF NO.I12
_—BARE COPPER

/
SOLDERING -
IRON NOT OVER Y

Figure 4

M=o learn to rely on the chuapges of color in
heated metals to tell you when you are ready to
hegin and stop <oldering, These colors serve as
thermometers to the experienced  serviecuuimn,
They conserve their time mnd efforts,

FFor example, you can tell from the changing
colors of copper when the tip of a soldering iron
ix too cold, or too hot, and also when it hax
reached the proper degree of heat by viewing o
cleaned copper surface of the tip at o point which
ix not tinned, Stroke a single sweep of a tile
lightly over the copper tip, It this cleaned sur-
face remnins ot a bright copper eolor, the tip is
Too cold, But if thix cleaned <urfaee immedintely
changes color and turns from bricht copper to
purple you ean be assurad that the proper tem-
peratnre has been reached,

1f the copper tip turns cherey ved or cred hol™
then the tip ix foo hot, A tip which ix foo hol Qs
Juxt ax bhad ax foo cold beeause you can’t make
solder stick properiy. [t just can’t be done, <o
don’t, waste time tryving,

It ix well to text your iron in thix manuner hefore
attempting to <older any Kind of joint. trom the
shmplext joint to a heavy or bulky connection,
where the right amount of heat ix needed always
to do a job quickly and thoroughly,

Relying on the color of metals to determine their
degree of heat atlxo isx uxeful for letting a service-
man know jirst when solder has melted and also
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when solder has cooled to the point where it has
=xet,” or ehanged to the solid state,

For example, melted solder has a bright shiny
appearanee whieh resembles mervcury.

When melted solder cools to the point where it
st it changes its color and turns white, This
change is very pronounced. You will learn to
nse it as o cstop signal.” meaning that youn will
stop holding a tension on the soldered wires to
keep them from moving until you are sure of hav-
ing a xolid conneetion.

Yes, these wires nnst be kept from moving, This
is quite @ problem in some instances where two
or more wires are heing soldered together, Of
conrse, one or two wires often can he held veid-
ily with pliers against a terminal withont run-
ning into trouble. llowever, if the ends of the
wires refuse to stay in place, the simplest thing
to do ix to tic them together temporarily with a
Iitre piece of No. 24 copper wire, Usnally, you ¢itn
remove this extra wire after the joint has been
soldered but there ix no harm in leaving it as a
permanent part of the joint if you also lhave
soldered it in place. Simply cut off the extra ends,

Frequently you may wish to remove solder from
an eyelet or from the tip of a vacoum tube base,
This can be done very casily hy heating the paot
thoroughly and then guickiy snapping the part
which contains the eyelet, This rapid movement
ot snapping the part throws the solder out. Some
practice may he required and often the procedure
must, he repeated several times nntil all of the
solder has heen dispelted. The “kink™ is unsne-
cesstul only it your wait too long hetween the time
the heat is removed and the time that the part is
snapped. The least trouble is experienced with
larger parts where plenty of heat can be retained
to Keep the =older in o molten state within the
eyelet,

Figure 5 shows a handy gadget made of wire
and attached to a soldering iron which serves for
a ximple but effective stand. This wire stand is a
time saver heeause it is permanently attached to
the soldering ivon and, therctore, it is ready for
safely placing the heated iron anywhere on the
workbencl. Anyone can make this stand in a tew
minutes,

Speeified dimensions are not important. Neither
ix the kind and size of wire of real importance.,
However, the approximate dimensions listed in
the sketeh will serve as a guide when making it,
while it is suggested that alhminmm or iron wire
ix chosen in preferenee to copper. This preference
of the former kinds of wire will let the bottom of
the stand remain absolutely cool althowgh copper
wire also can be touched with the hand without
danger of scorching it.

Let us say you select o picee of No, 14 or No, 12
iron wire, The length ean be seven inches or

more. Bend this wire o you have about two
inches at its center. Form a triangle by hringing
the ends together. giving them a single twist,
which will let thix twisted joint be ahout one-half
of au inch above the midpoint in the base. Then
form the ends into a cirele which tits around the
metal handle, giving it another twist to hold it
on the handle. This circalar portion of the stand
should fit loosely =0 the stand ecan swing freely.
This will allow the bhase of the stand always to
fill toward the bottom and. therefore, always he
ready for placing it on the workheneh,

It you neced further clevation of the tip of the
soldering iron, simply pull on the base which will
give you greitter elearance between it and the
twisted joint, thus accomplishing your purpose.

Oceasionally  you may be required to remove
enitmel insublition from a wire or eable which

Figure 5

conxists of xeveral strands insulated with esnaomel.
Of conrse. you condd scrape this enamel with a
knife and accomplish a satisfactory job. 1low-
ever, this work can be done very ceasily if the
enamel wire isx heated in the flame ot an aleohol
toreh, You will notice that the alcohol e con-
sists of two cones, one cone within the other.
The inner cone of tlame ix decidedly blue while
the outer cone contains a yellowish tint, [old the
enamel wirve weithin but at the tip of the inner
blue cone of the flame until the wire becomes
red hot. No other place will do the job well. Then
quickly remove the heated wire from the tlame
and plunge it into liquid aleohol. The tip of the
inner cone is void of oxyvgen and. theretfore, ve-
moves the enamel and oxide from the wire, while
phiging the wire into the alcohol prevents tar-
nishing during the cooling process. Therefore. the
wires which are prepared in this manner can be
soldered without trouble resnlting frow tarnished
surfaces and nicked wires,

If you do serape enamel or other insalation trom
A wire, be sure that you do not scar or nick the
wire. The slightest nick in g wire will weaken it
to the extent where it will break if you bend il
more than two or three times. lowever, il such
nieks are absent, the wire ¢an be bent an innum-
erable muuber of times,

In order to prevent making nicks in o wire while
seraping, | recommend that you use the haek edge
of your knife. Not only does it prevent these
troublesome nicks but it also saves the cutting
edge of the blade for purposes wheve a sharp
blade is of greater importanee,
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Knives apparently are easily lost in a shop. 1
have never discovered just where or how they
disappear, but 1 do know from experience that it
ix a diflicult thing to keep a good knife on hand.
I have often solved my problem by making my
own knife from the broken blade of a hacksaw,
Nimply grind the edge of the saw on an emery
wheel, This sharpened blade can be used without
attaching an extra handle. 1lowever, 1 tind it
wore convenient to form a handle by laying two
thin sticks along the blade, and then wrapping
the entire assembly with one or two layers ot
friction tape.

You may be interested in placing the stickiest
side of the tape nearest the smoothest surface
which happens to he the blade in thix case. You
may need to know which is the stickiest side.
Grasp the tape between the thumb and forefinger,
then separate them. You will soon tind out now
whieh ix the stickiest side, because this side will
remain elinging to cither the thumb or fore-
tinger.

Taping wires and soldered conuections will e
done very neatly in the average ease of radio
servicing if you will use tape whiceh is about three-
cighths of an inch wide, Most commercial tape
ix double this width. Therefore, if you will tear
thix standard tape in half, lengthwise, you will
accomplish your purpose,

Tape attached at the ends of braided wires and
tampeord will prevent the braid from unraveling
and becoming unsightly, The uarrow width of
tape deseribed above also ix effective for this
purpose, llowever, 1 prefer to make i neater and
cleaner job by using a good grade of string or
sewing thread of the variety used ordinarily for
sewing on huttons, This string is placed over the
end of the braid and tied with an inrvisible Fnot.

Figure 6 shows the details for making this in-
vixible knot. Notice that you tirst form a1 loop of
the string which is laid lengthwise along the
braided wire. Then take the longest or No. 6
end of this loop and wind it in a circular manner
around the braid which also covers the two ends.
No. 1 and No. 3, continning to wind the string
toacard the loop at No. 2 until half an inch or
more is covered. Then insert the longer No. 6
end of the string into the No. 2 loop, pulling ou
the other or shorter No. 1 free end in order to
decrease the size of the loop and thus draw the
longer No, 6 end wnder the wrapping, You will
find then that you have only the No. 1 and No. 6
ends showing at each end of the wrapping, Cut
these ends close to the wrapping and the ends
will become invisible, with the knot underneath,

When installing aerials, you will have to uncoil
the wire which you have purchasced for this pur-
pose. 1t should be and ean be uncoiled eaxily so
the finished job is free of kinks and coils. No
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doubt you are aware that if yon draw the wire
from either the inside or the outside of the coil,
you will have a spiral wire. Heowever, if you
draw the wire from the outside of the coil for
three turns, then turn the coil all the way over
and release three more turns, these coils will e
in opposite formation and, therefore automatical-
Iy unwind the original coils. By repeating this
process of turning the eoil all the way over for
every three turns which are releaxed, the entive
length of wire will be free from coils.

Oceaxionally you may need a short threaded bolt
or serew although a long one only is available,
The natural thing to do is to cut the bolt to the
required length with a saw, or probably with a
pitir of pliers, llowever, the average servieeman
may have trouble in getting a nut to fit the
threads after this much of the job has been com-
pleted. The reason is that the tirst turn of the
cut portion of the thread has been damaged and
distorted on the holt, so the threads in the nut
citit not take hold,

46/2-

‘@L
F’E

Figure 6

In order to prevent trouble of this kind, place
a nut on the serew hefore the screw is cut. After
the cut has been finished, remorve the nut, This
process will restore the damaged thread because
the nut will readily force any projection out of
the way while it is being removed. 'Then, when
the nut is replaced in actual use, it ¢an be pnt
on without trouble.

I'astening toggle switches, volume controls and
potentiometers to the panels of a receiver often
i be done better without the aid of pliers and
wrenches, This will avoid scarring the panel or
the retaining nuts on the front of the panels and
make a neat appearance, The thing to do is to
tirst put on the nut in the regular way with your
tingers and then tighten this nut by turning the
derice itself from the back of the panel. Due to
the lavger diameter of the part itself, very little
pressure exerted here with your tingers will have
greater effect than pressure applied with a
wrench or pliers at the nut on the front of the
panel, Therefore, simply tightening the part with
the aid of your fingers will make a neater and
tighter job than using mechanical aids.
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A RADILO-TRICIAN
ervice Sheef

— Compiled Solely for Students and Graduates
NATIONAL RADIO INSTITUTE, WASHINGTON, D.C.

Readers who file Service Data in separate binders remove page carefully, trim on dotted line for same size as data published heretofore.

ZENITH MODELS 65301, 65304, 65305, 65306, 65321, 65322, 65340
Chassis No. 5651

NOTE SOCKET
VOLTAGE

697(; eJ36 x50

LEAMI b - [N
Voltages measured from socket contacts —.‘ 2 —— \%L—f“‘:vc _"“—‘ 1
to chassis using a 1000 ohm per volt meter. L] X %
. - (X2 ~ ®0 23043 =00
Antenna disconnected—volume control on O g @ R © o O\ .
full ¥ . 2100 O~ (o8 o TR
. Reo o/ @0/ 9
Line voltage 115 v. Consumption 60 watts. e Py -
Power Output 4.5 watts. vacase acecss {

et s
(A) Bias for 6A8—b6K7 and 6J5 measured e

across X which is neg. 2.3 volts. FERlcgCHeS

(B) Bias for F5 measured across X and ¢ @G‘Go n
Y which is neg. 3.8 volts. . ®9 0@ . :
{C) Bias for 6F6 measured across XY and ST :
Z which is neg. 14 volts. ARG gﬁ;zcg’, %ﬁ%u_? '
Y es"g\'.ﬁ.\ ES —Asjls plL. Ty L na A ]
7 :
LEGEND X56 615 6KIG |
G :
NC—No Connection i g = =V } ‘( J\\‘ -
SH—Shield 157(\/ y | O, i
H—Heater | 3 S :
l

P—Plate 6F5G-!

'l - ” 8
Lo I3 3=
. M a
S—Screen &(://)\_) E_llﬁ \l /@l_éAﬁ '

Note: If receiver is used in location subject to code interference adjust wave trap (E) for minimum
interference with antenna connected and receiver operating in broadcast band. '

G—Grid 6F6G RTEEE Ty el ;
SU—Suppressor e :
D—Diode :
K—Cathode PILOT. LIGL—!T\S\_ E
F—Filament Location of Tubes and Trimmers :
ALIGNMENT PROCEDURE '

Opera-  Connect Test Dummy Set Test Set Adjust E
tion Oscillator to Antenna Osc. to 8and Dial at | Trimmers Purpose i

| | Ist Det. Grid Y2 Mtd. 455 Br'dc't 600 ABCD I. F. Alignment E

2 “Rec. Ant. Post 200 Mmid. 455 Br'dc't 600 E See Note :

3| Rec. Ant. Post | 200 Mmid. 1500 | Brdc't 1500 F Set Osc. to Scale i

4 Rec. Ant. Post | 200 Mmid. 1500 Br'dc't 1500 G Alignment of Ant. E
O Rock gang & adj. E
Rec. Ant. Post | 200 Mmfd. 600 8r'dc't 600 J for max. output !

6 _Rec. Ant. Post | 200 Mmfd. Br'dc't FG Repeat 3 & 4 i

7 Rec. Ant. Post 400 Ohms 18000 S.W. 18000 K Set Osc. to Scale g

Rock gang & adi. :

8 Rec. Ant. Post | 400 Ohms 18000 S.W. 18000 L for max. output :

Rock gang & adj. 1

9 Rec. Ant. Post | 400 Ohms 8000 | Police 6000 N for max. output :
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No2 Rado hems

-BY L.J MARKUS-

Radio Locates Harpooned Whales!

A tiny Radio transmitter mounted on o dhivg hae-
poan ney reduee losses of whetles daring foggey
weather, The transmitter radiates o signal which
cnables the wlitling ship to Toeite the dead whale
hy means of Riadio direetion-tinding apparatus,

Invisible Light Unfair to Burglars!

Police Radio squads recently trapped o birrglar
in g factory just as he had bhegun to select his
laot, Om the way to the police station, the sur
prised eriminal asked: »Who called the cops”
It was explained that he had done it himself by
walking throngh the beam of the A Dy T in-
vikible ray borglar alarm system. “You mean
they got o light there that o 2uy can’t even see’”
he indignantly protested, Say, listen now, that
ain’t tairl”

"o - -

London Buses Located by Radio!
Tiny radio transmitters atop Londore ses Keep
dispaniehers informed ax to the whereabonts of
hirsex at all times, At Key points along the bus
roite are overhesd antennas which pick up the
sizunls of cach passing hos and feed them into
receivers which in tnrn acetnate o cloek and
checking mechanism at headguarters, The range
of cael bus transmitter is only o few feet, and
Eenee no interference problems are created hy
thix nniqie rnlio control systemn,

£ax THIS THING 3
B RATTLES.’%
i — G
i) a E‘;
- ?‘97,' '?“l? ‘ﬁ!

a3 =

b

RATTLESNAKE  RATTLES EN
RADIO!  An oil worker in Atlanta,
‘Tevas, bronght his Radio set into the

ELECTRIC

EYE
NAMBULINT!  In .
home the clatter of a buzzer signifies  his

Intercommunicator Tells Alll

One Kansas ridio dealer s one nnit of aninter-
connnnnicating  sastem outside his show win-
dow, <o he can listen to the romments of window-
shoppers and zet chies to possible sales,

For Excitement, Be a Radiotrician!

“Phat’s what nkes 1he tnbes burn ot said the

Radio <erviceman axs he pulled o stack of letters,

telegrams and cincelled cheeks trom behind the

tubes in o radio set, Fortixing the <et he collected

four dollars. but the judge decided the letters

woere worth X300 a4 week alimony to the wite,
—— i

Why Radio Operators Get Headaches!
Iu setting up the teansmitter tne for a special
orchestra broadeast from o remote locition,
WOW engineers unwittingly erossed a private
telephone tine, Right in the middle of the broad
cast, an nnidentitied honsewife and her hinsband
cut in with an animated discnssion of what the
hushand  <honld  eat. Fngineers  hurriedly
switehed over to au emergeney line,

wori

Coil Tester Sees Through Copper!
The testing cquipment used in one transformer
factory is sensitive enongh to indicate a single
partially shorted turn anywhere inside a 50.000-
e coil,

SONM.
York

GUARDS
ane  New

shocking  qua
anit, a

astrate  the
electric  fence

office of the local electric company with
the statement, “The darn thing won't
work, It rattles!” ‘Fhe Radio service-
man discoverced a 30-inch dinmondback
rattlesnake among the tubes, and spent
the next two haurs gingerly removing
the “surface defeet.””

to the inhabitants that “papa’™ is wanlk-
ing in his sleep aguin. A light source
at the toot of the bed throws u beam
of light oo a General Electrie photo-
electric retay at the head; interruption
of this beam by the sleep walker s
detected by the electric eye.

www.americanradiohistorv.com

placed a cow in an electrified enclosure.

Nvither
could

tood nor cosxing
induce the cow to touch the
wire; the salesman tried shoving, but
bossy retatiated by chasing him into
his  own fence.  The audience ap-
planded the “wrong-way.-Corrigan’ stunt.

tempting
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MNI NEWS

1" 0 Dunn . Frregident
I Geso 1L Thampson, BHarl Vennett Vice Iires
Vlvn MeCluskey . BB Ohvyr Vier T'res
Farl Merrvman . Noorotary
Lanirs Lo Memne Fxoentive Necretary

CANDIDATES FOR NATIONAL OFFICES ARE
NOMINATED

It was requested that every member of the N
R, I Alumni Association do hix duty and cast a
hiallot for his choice of eandidates for National
offices for 1030, The response was more than
gratifying, The vote in the primary just closed
wias the most spirited in recent yeavs,

The plan of submitting a long list of quatlitied
candidatex widened the ficld considerably and
an unusually Large number of nembers received
votes for one oflice or another, It ix impossible
at this time to list atl of the candidates who re-
ceived votex, We will have to confine ourselves
to some brief conmments relating to those who
received the highest numhber of votes and who
are thus nominated for candidates in the final
run-olf.

Pete Dunn sct an example this yvear by refusing
to be a candidate to gin suceceed himself, e
ix perhaps the first Presideat in history who
placed only hix own name on a purge list, Pete
will step back into the ranks with the very boest
wishes of all of the members who know that he
will be back in the running again, after <ome of
the other members have had an opportunity to
serve in the high oflices, Asx a matter of fact, in
spite of the admonition that PPete was not a
cundidate, a considerable nmber of members
insixted upon voting for hisx nomination.

The two candidates receiving the highest number
of votes for President arve Earl R. Bennett of
Fvanston, Ilinois, and Dr. George B, Thompson
of Los Angeles. California, Both of these men
served the Alumni Association as Viee President
during the past year. You are asked to cast yonr
batlot for one or the other for National P'resident
of the Alumni Association.

Page Twenty-Four

In the ficld of Vice Presidents, we have an in-
teresting context with two present officers re-
naminited in the persons of FEarl Oliver and Allen
MceCluskey, with two former Viee Presidents
again renominated—namely, Clarence Stokes and
1. 1. Rood. with Louis J. Kunert, Seeretary of
New York Chapter, a candidate, with ¢ I3 Morve-
head, Editor of Chicago Chapter Chatter, also a
candidate, with a good strong Canadian in the
person of I, 1L Symons of Regina aud with an
outstanding Radio serviceman from one of the
smiller communities, J. D. Wood of Archer City,
Texas,

Secretary Earl Merryman  received an over-
whelmingly strong vote for renomination, as did
alxo Executive Seeretary Lo L. Menne, Merryman
ix opposed by Clarence Steed of Washington, 1
., who was o candidate for ottice Tast year, and
Menne is running against @ worthy candidate in
Harry W. Merehant of Arvlington, Va,

In the contest between Earl Bennett and D,
Thomp=on, the Ahnni Aszociation is assored o
strong leader, Doth are very capable men who
have a deep rooted interest in the Ahimni Asso-
cittion and who can be expected to work hard for
the benetit of Radio =ervicemen everywhere,

Please turn to page 30 of thix ixsue where you
will find a ballot conveniently arranged for you
to sclect your eandidate for each of the offices,
AN elected officers <hall =erve a term of one year,
starting Jannary 1, 1939, Vote for one man for
President. four men for Vice Presidents, one man
for Recretary, and one man for Executive Scere-
tary. DBy all means do not overlook this oppor-
tunity to take an interest in the affairs of your
Association, Cast your vote promptly.
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J. B, Straughn, N. R, |

Conducted by
. Service Consultant

To qualify pour

MAJESTIC MODEL 92 FRYING NOISE
If thig trouble ocenrs at all settings of the volume
control it may he due to a defect in the line bal-
last. You ean disassemble the ballast and yon
may then disconneet the long serew ruuning
through the poreelain insalator. Clean the top of
the hallast with =andpaper and also the serew,
On reassembling g Zood contiet will be obtained
and the noise will be eliminated,
noroi

ATWATER KENT EXCESSIVE BASS
MODEL 667 RESPONSE
When g customer compliains of extraordinarily
heavy bass response you may climinate this by
changing the .02 mtd, condenser in the plate cir-
eitit of the power tnbe to i smaller value, such as
s or 01 antd, 600 volt condensers should he
nsed,
nworoi

ATWATER KENT OSCILLATION
MODELS 165, 185 AND 525

Beplice the double 230 micro-microfarad con-
denser with two separate wica condensers of the
same capaeity, Ihis condenser conneets from the
plate of the 38 1L F. tube to the diode plate of the
second doetector, The condenser may change in
cpaeity sufliciently to canse the trouble and a
replacement is the quickest way of cheeking on it,

woroi

ATWATER KENT NOISY WIEN
MODEL 82 JARRED
Cheek the coil shield of the L FO transformer as
it may be loose, The shield <hould be either bolted
or soldered to the chassis,

nori-

PHILCO MODEL NOISY AND
39-10 HnUMs
Check the spaghetti insulation over the plate wire
on the 00 tube, In some cases the wire may wear
through the insulation parvtially grounding this
cireuait.

nori
PHILCO MODEL 602-C DEAD
Check the trimmer condenser in the oscillator
tuning cireuit, ‘Thisx condenser is located on the
oxcitlator main gang tuning comdenser and may
he shorted.

Send in your serviee notes,
nole for the
sume trouble on tiro or more identical receivers.,

We arill re-word them for publication.
NEws you must have observed the

ARVIN MODEL 618 EXCESSIVE HUM
Cheek the soldering lug which ix riveted to the
chassis at the 6Q7 socket ax it may not be making
zood contact. The lug may be bent over and
soldered directly to the chassis.

nori
BELMONT NEW VIBRATOR
MODEL 600 INSTALLATION
When installing 2 new vibrator in this receiver,
he sure and include a butfer condenser between
the rectifier tube plates, A .02 mfd. 1500 volt
condenser will prove =atisfactory.

wori
CROSLEY MODEL €-1578 NOISY
[Ixamine the soldering lug on the automatie tun-
ine unit ax it way have worked itself through
the paper insulation under it and become <horted
to the motor frame, The trouble may be elimi-
nated by replacing the insulating paper,

wori

WELLS-GARDNER
MODEL 052
Cheek for corroded contacts on the wave band
switeh, The switeh may be taken apart and the
contitets cleaned with emery cloth,

wori

INTERMITTENT

CROSLEY WEAK AND
MODEL 128 NOISY
I'his may be due to the chassis bottom plate short-
ing to some of the component parts in the re-
ceiver—usually the conter terminat on the volume
control, If you tind this to be true by pushing on
the bottom plate at this point, you may ghue o
picee of insulating paper to the bottom plite thus
preventing the short from reoceunrring,

norod —
GRUNOW MODEL 11G DEAD
Check the .1 mfd, sereen by-pass condenser., A
Goo volt tubular condenser should be used for
repliacement purposes,

wori
GRUNOW MODEL 660 DISTORTION
Replace the coupling condenser between the plate
cireunit of the 75 and the control grid of the 42
type tubes uxing a 01 mfd, 600 volt tubular con-
denser,

(Page 27, please)
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Here and There Among Alumni Members

lxtra! It's twins at the home of Robert .
Schene of Batesville, Indiana. A boy and a girl,
Ain‘t that <umpin™?

nori
Gevald Miller, arha is Radio service aanager for
the largest Cherpolet dealee in New Eogland,
wax vecently clected Peesident of =T'he Haet ford
Inxtitute of Radio Techniciapns a reecy aclive
Radio club in Hartford, Conn,

nori

That very sweet young Lady., who aecompanied
Ru=sell lleise of Wheeling, W. Via.. when they
vixited the Institute, ix hisx bride, Frances, They
spent their honeymoon in Washington, 1eise is
with Radiotrician Charles Massina,  Tlope yon
come again =oon, folks,
nri

Had a nice letler from Hogt Moore of Tadianap-
olix, Tnd., receatly, Mr, Noore is a chavter mene-
ber of the Vhomui Association, and wrax a Viee
Presideat in 1929, achen the Yhouni was organ-
ized,

— i
Frank A, Seitz, President and General Manager
of WEAR, White Plains, N. Y., was married to
Marvie Antoninette Nannariello recently,  DBest
wishes,

e 1
R. Nigler of the Merican Aviation Corp.. Merico
City. wrvitex What he hax been grounded aehile he
recorers from oo slight slowach disorder, U pon
recovery he il retura to flight duly ax Radio
aperator—a job gehich has pleaty of thrills for
the fellow acho likes them,
nori
Vice PPresident McCluskey of Birmingham, Ala..,
went to Chicago on business and while there had
a long and interesting meeting with Viee PPresi-
dent Bennett,

i ori
NOED Crozier ix o in the Gorerimment service at
Radia Beacon Station, WWIIN, Cleveland, Ohio,
Heis wighty provd of theiv transmitter,

wori
William Lawson, Jr. of Toronto, Ont., Canada.
received his second class Certiticate of Proficieney
in Radiotelegraphy and at once he got a job as
Radio operator on a hoat ranning in Lake Nu-
perior. And did he get a Kick out of that joh.

wori
Hevhert o Lucke of Palmmra, Mo, has a pros-
prrons Rudio husiness. Durving the paxt sanoner
he learned to flg—juxt for sporl.

nori
Certainly =orry to learn that Clifford Craig of
Rimersburg, Penna., lost his home, Radio equip-
ment and everything else in o tire, Worst of all
hix wife, small <on and he sutfered severe burns,
There’s a blow which would floor many men, but
we are eontident Craig will get o new =tart.

Page Twenty-Six

Fellow arewrher Charles
“Pete”™ Weber, Radio-
wan first class 17, N,
Narvy, has veturved. 1o
the Narval Air Slation,
Nan Dicgo, Calif, And
he is again attached to
the flug allmeanee of
connmdander aiveraft
baltle foree, in charge of Radio Lab.
—n i

Fd Butler of Dahlonega, Gal, recently returned
from a hospital, minus his appendix, 1d suffered
most because he couldn't attend to his Radio
buxiness, but he is catehing up now,

— i

Lixtew lo Mhis! From Sarvanuah, Ga,, comes cord
Trom onr former Erceative Seeretavy Phil M-
ray appouncing the arevival of a brand vew dangh -
terve Congratulations, Phil, from all of s,
- nori

Mr. and Mrs, L. J0 Vanek of Cincinnati visited
nus recently. Vanek is a charter mewmber of the
Ahnmani As=ocistion, Going strong in Radio, too,

-H ri
Good Tuck to DA Lovell of Wankamix, Opla.,
who ix pulling throwgh a long ilness and weho i
wow in huxiness for himself. Sl guite handi-
capped physically, Lovell is showing the spirit
Hhat arins,
—_— "o
Ross Hull, a swell fellow who was doing a tine
Job ax editor of QRT, died as o result of a most
unfortunate  aceident.  He wax affectionately
known to Radio ;unateors throunghout the world.

S —— 1

Caortlandt Laong of Philadclphia, Penna., aerites,
“Ioavant to pul in a good arord for a fellae
Ahumns,  Allew Seliarvoni, wwho, s an utter
stranger, hax helped e onl consideraldy, 1f
wany of the fellaies are like Allen, gou hare o
Jive buneh of wenbers.” Noaee hare, ’

We wonder what ever happened to that orchestra
which wax organized by Chicago Chapter, And
what about that theme song which Philadelphia-
Ciunden Chapter was going to adopt” A little
musice ix good for the soul.

nori —
Thew veally did George G0 Aurand of Flind,
Mich.. a farar chen they layed him off at the
automaohile plant achere he had heen emploged.
Having just gradaated he rented a store, dug in
and ina feur monlhs, was doing as el finaneial-
ly ag crer hefore—and growing fast,

nori
0D Wood of Arvcher City, Texas, ix another fel-
low who bonght a home for which he is paving
ont of his Radio earnings,
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The SeI’Vice Forum {Continued from page 25}

MAJESTIC CONTINUOUS
MODEL 15 NOISE
Thix ix generally due to corroxion in the primary
af the tirst 1. F. transformer. 1y cheeking the
primary with an ohmmeter when the set i< tnrned
on, youl will generally note a variation in the re-
sistance reading, Also by removing the eoil
shictd you can n=ually <ee the corroded spot. I
it is at either end of the coill you can make re-
patrs but if the corvoxion is in the middle of the
coil or is not readily apparent, o new combiua-
tion 1. 17, and oscillator coil wust be installed,
I'avn Hesreneey, Ohio,
wor i

RCA VICTOR DEAD BELOW
MODELS 91K AND YK 600 IKC.
Thix ix of course due to failore of the oxeillator
and the tronble ny usiedly be remedied by re-
placing the snull condenser on top of the con-
denser @itng which coex to the grid of the 67
oxeillitor tube, Use a 0001 mfd. mica condenser.,
-

ZENITH DEAD BELOW
MODEL 870 00 KC.
Cheek the 01 mfd, 100 volt condenser in the
oscillator plate cirenit ax it may he <horted or
leaky, 10t ix had, nse a GO0 volt replacement
condenser,

"woroi—-

WELLS-GARDNER INTERMITTENT
MODEL 2DL NOISE
Thix ix generally die to o defective contact in
the candohm rexistor containing the hias for the
AL VL Coand audio tnbes, The resistanee of this
section ix approximately 156 obms, For a perma-
nent repair the entire candohm strip should he
replaced with individual resistors, Most serviee-
men when replacing candolin units, employ 10
witt resistors,

noroi—

RCA VICTOR INTERMITTENT
MODELS 211 AND 118 HUM
Replace the A5 mtd, oo volt condenser ased to
cotple the control grid of the GBY tube to the
volume coutrol,

"o
KOLSTER MODEL 60 INTERMITTENT
I founwmd that the elip <pring on the <haft of the
variometer was weakened throtgh age, allowing
the coils to work apaet, By eutting a small metal
bar mind working it thrmty hetween the spring and
it support and fastening with insulated wire,
the tronble cleared .,

V. L Laxpresa, Washington, D,
wori

MIDWENT DEAD AND
11 TUBE 1936 SMOKES
Thix ix due to a shorted 63 mfd, condenser be-
tween the B3 oplus connection of the [ F trans-
former and the chassis. The condenser is located

inside the I F. transtormer <hicld along with a
3000 ohm one-quarter watt resistor, The =mok-
ing ix due to excessive current through the re-
sistor. Doth the condenser and resistor should
he replaced. A half watt resistor will prove =at-
ixtactory bt you <hould cmploy a G volt con-
denser,

Vicronr L HasrmiNas, Massachusetts,

— wori
RCA WEAK, DISTORTION
MODEL 6?2 AND INTERMITTENT
The eanse of this in most eises is g barned out
116 tube, Replaee it with a new one when this
cotdition exist=, Thix can be proven by remov-
ing the tbe altogether in a set of this type that
i in working order,
pwarp Casrn e, Louisiina,

"o

RCA DISTORTION AND
MODEL 100 INTERMITTENT
Ciuzed probably by some defeet in the primary
antenna cirenit. Conneet a 100,000 olun or higher
resi<tor aeross antenm and ground, One can ex-
periment for right valie, This discovery was
nirde by grasping both antenna and gronnd wires
of the =et. One can test in the same manner. The
hody sets as the resistinnee in this cise,
Eowarn Caxrine, Louisiana.
nori
DELCO MODELS R-1116 DISTORTION
AND R-1116A AND INTERMITTENT
H .05 fd, condenser that conneets to the center
terminal of the volnme control and to the grid
af the CFLG ix OKL try shortening the 25 ohim re-
sixtor (part No, 20 hy =oldering a0 wire across
it or connecting the 1.1 megohm resistor (part
No. 1Th directly to the chassis, One can test for
this 23 ohm resistor giving trouble by placing
the hand on the grid of the 615G and the gronnd
or chaszix: the body aetitye ax the 1,1 megohm re-
sistanee,

Fowakb Castivee, Lonisiana,

——— "o ————

COLONIAL MODEL 1507 NOISY
Cavefully check the oscillator coil ax there may he
o break in the coil due to corrosion or due to
faihire of o <oldeved joint,
Hesey Himscnweinkg, New York.,

nori
GENERAL ELECTRIC INTERMITTENT
MODEL K62 ALSO VICTOR RI12
Will fade out guicker with manual volume con-
trol wide open, Pall 27 A, V. € tube, I <ignal
comes right hack, exchange A, V. C) tulwe with
that of second detector, Set will then play nor-
matly, .\ stight amount ot gas will prevent normal
AL VL Caetion it does not interfere with de-
maodulation.

. OwExs, Canada,

Page Twenty-Seven
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Chicago Chapter

At one of our recent meetings, we tried out an
idea which was inaugarated by members of the
N. IR, L staff on a vixit to the Baltimore Chapter.,
The results were most promising and all present
were greatly interested, <o the idea will receive
a thorough trial.

We won't attempt to deseribe it now, hecause of
tack of space—it will do to say that it enables the
individual member to cheek up on his weaknesses
and at the same time supplies the information to
overcome them, The whole thing is private, no
one else <ees what the individual is doing and one
obtains needed information without exposing
what he may feel to be ignorance to anyone else,

Problems aside from the technical will receive at-
tention as well; advertising. the cheap set ques-
tion, and general buxiness practices and prob-
lems, We are going to have some meetings that
vou can’t afford to miss. While we may not be the
bigrest association of Radio men in the country
we'll defy you to find one you can derive more
real dollars i cents benefit from.

ITere is an idea which we have found is not
original with us, but we still think it is a good
one, How's about having each Local Chapter
designate one of their “hams.” or, if they haven't
one asx a member, get together and build and
operate an amateur station, as an oflicial means
of communication with the other Chapters? We
conld have some worthwhile exchanges of in-
formation in this way. to say nothing of the fun
and experience to be derived from its operation.

This idea was considered when the Loceal Chap-
ters were formed. but was never pushed. At least
one of our own members owns and operites such
a station, and while we don’t know if he wonld
cure to have his rig used as the official station of
the Chapter, it wouldn’t be much of a task to
build one, nor would it cost the individual mem-
bers any great sum,

We know that several other Locals already have
members who operate amateur stations, so why
not take advantage of the fact? It shonld stimu-
late interest in Chapter affairs, and if it would
produce a spirit of friendly rivalry between Chap-
ters everyone should benefit,  Speak up, you
“hams"-~how's about it

(. B. Morehead begins his fourth year as Editor
of the Chicago Chapter Chatter, lle has been

Page Twenty-Eight

ably assisted by Technical Editor, E. R, Bennett,
and a vote of thanks ix extended to these two
members for their faithful and tireless work in
the interest of the Chapter and our individual
members. .

The experiment of meeting at the homes of me-
hers is not working out as well as we had hoped
it might, Ilowever, it is perfectly natural that
there would he some loss in attendance, because
members living on the south side of Chicago find
it extremely ditticult to meet at the home of a
member who lives on the north side and vice
versit, Therefore, consideration ix again being
given to o meeting place downtown, ax formerty.

Sa JrricEk, Necretary.
9
By

Baltimore Chapter

Our attendanee has been good and steadily in-
creasing. This indieates very ctearly that the
fellows apprecinte the type of program which we
are putting on and that they are benefiting
through these praetical demonstrations,

Mr, Stranghn, of Headquarters., came over to
assist us at one of our meetings, He gave us a
v tine tatk and demonstration on “Effect-to-
e Reasoning.”  Fxeeutive Secretary Menne
wiis ilso a visitor at this meeting and Chairman
Jensen, Pete Dunn, Giese, Gough, Olmsted and
others too numerous to mention kept things mov-
ing at a rapid pace.

Chairman Jensen is doing sueh a rattling good
Radio business, he tinds it diflicnlt to give time to
plan a full program in advance for each mecting
and he axked for volunteers to assist him. The
response was very gratifying, According to the
present plan, at least two members of the Chap-
fer will asxist Chairman Jensen in preparing a
program for the following meeting, Thix assures
s of 1 well planned meeting devoted chiefly to
i discussion of practical problems. Our next
meeting has heen turned over to a committee on
arrangements headed by Olmsted, who promised
to bring in a receiver and have everything in
ship-shape =o that we can get right down to busi-
nesx, These bhusiness-like meetings have canght
the faney of our nmembers and account for the
gradual increase in attendanee.

All students, graduates and members in the Bal-
timore arca are cordially invited to attend these
neetings, 'I'hey are held at FPishpaw’s 11all, Bal-
timore and Gilnmor Streets, on the third Tuesday
in each month, at &:15 1", M,

I. A. WILLETT. Secretary.
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Detroit Chapter

Among other things, Detroit Chapter is extrene-
Iv proud of its library. We have always made
il a practice to keep onr tibrary orderty. We make
exeellent use of the text books it contains,

We now have a test bench equipped with a volt-
ohm-milliammeter. We have authorized our
T'reasurer to purchase an all-wave oscillator and
later we intend to add an audio oscillator and
vacuum-tuhe voltineter,

One reason why our attendance has been good,
we believe, is becanse we keep our members
posted two meetings in advance as to what is on
onr schednle,

We were very much interested in a letter from
Chicago Chapter which was read to our members,
It pertained to establishment of a “ham” station
to represent our Chapter for the purpose of inter-
chapter communications. We liked the idea very
much, but we had to table it for lack of a Radio
amateur in our Chapter at the present time, A
zood “ham” in the Detroit area would he most
welcome at our Chapter,

We have started on the experiments which are
siven in the Course and we will continue to give
some time to them at each of our meetings for the
next several months,

Chairman Oliver passes the following message to
all members and prospeetive moentbers in the De-
troit area and to all members of the Alumni As-
sociation at large:

“Thix ix the bheginning of a new year for Loeal
Chapters,  We are all ready to settle down to
work for another year, Let's all get hehind the
wheel and do our level bhest to push N, R. 1,
Alumui out in front where we belong,

“After all ix said and done, you and I, as mem-
bers make the Alumni what it is. National Offi-
cers of the Alumni and the faculty of N, IR, 1.
are ready and anxious to serve us at any time,
in any way, This is an organization of coopera-
tion.

“If you have not joined the N, R, 1. Alumni As-
sociation, or if you are not taking a keen interest
in its affairs if you have joined, you are negleet-
ing your responsibility to yourself and to all
Itadio servicemen throughout the country.”

A number of new members have been taken into
the Chapter recently, including M. Yurceinis. John
K1Y, P, Iunt, W, Leja, M. Taltin, and M. Clark,
We meet at our comfortable headquarters at
11305 Woodwird Avenue on the second and
fourth Friday of each month,

', I, MiLLs, Seceretary.

New York Chapter

We regret to report that our Chairman, Mr. J.
Rarrette. wits compelled to resign because of ill-
ness.  In his place we elected our former Viee
Chairman, Mr, A. Stock, who will serve as Chair-
man until our annual election in January. To
fill the office of Vice Chairman vacated by Mr.
Ntock., we elected Mr, 1. Gordy. Both of these
men undoubtedly will he candidates for these of-
fices for the year of 1939,

Mr. Gordy, by the way, is author of a number
of technieal articles which are appearing in
magazines. including “Nervice.” At some of our
meetings Mr. Gordy discusses these articles and
sives us a thorongh explanation of each point.
We find these meetings very interesting and
protitable,

Thie big meeting which was planned for this fall
wis put off temporarily to give the new officers
proper time to assume charge, it an announce-
ment of it will be made very soon,

I.. J. KUNERT, Secvetary.

Philadelphia-Camden Chapter

There is plenty of pep being shown at our meet-

ings. Our attendance has been unusually good
and this always means some lively dixenssions
with plenty of fellows taking part,

At one of onr recent meetings we had an attend-
ance of ninety-one, Quite a c¢rowd came over

(Page 30, please)
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Election Ballott

Fill in this ballot carefully, following instrue-
tions given ou page 24, Mail your hallot to Na-
tional Headguarters immediately.

FOR PPRESIDENT ( Vote for one man)

Faorl R. Bennett, Evanston, 111,

a

D, Geo, B Thompson, Lox Augeles, Calif,

FOR VICE PREXIDENT
(Vote for four moend

IF. L. Oliver, Detroit, Mich,
Alen MeClhiskey, Birmingham, Ala,
Clarence Rtokes, Philadelphia, Penna,
E. L Xymons, Regina, Saxk., Couda
Jo D Wood, Areher City, Texas
R. 1L Rood, Los Angeles, Calir,

Lonis ). Kunert, Middle Village, 1., 1.0 N, Y.

O0o0oooacao

o B3 Morehead, Chicago, 111,

FOR RECRETARY (Vote for one nmn)

c

arvk Mereyvman, Washington, D, ¢,

Clarence SXteed, Washington, D,

a

FOR KNECUTIVE SECRETARY
tVote for one nian)
1.

O L. L.

O

Menne, Waxhington, . ¢,

Iarry W, Merchant, Arlington, Va,
NIGN TIERE:

Your Name

Mail Your Completed Ballot to:
. ALENANDER, RBOOKKEEPER
NATIONAL RADIOINSTITUTE

Hith and U XTREETS, N, W,

WARIINGTON, D, ¢,
Prge Thirty

Philadelphia-Camden Chapter
{Continued)

from lleadguarters, including Mr, J. 15, Smith,
I'resident of N, RL L My, Joxeph Kaufman, 14-
rector of Fducation; Mre, Panl Thomsen, Com-
nnnications Consultaut ; Mr, J, B, Straughn, Con-
sultant on Radio Servicing and Merchandixing
'roblemx; Mr. L. J. Markus, Writer and Fditor
of instruction material; Mr. F L. Degener, Di-
rector of Publicity ; and Mr. 1. L. Menne, Exeen-
tive Secretary of the N. R Ao Axsociation,

Mr. Smith wax enthusiastically received and he
responded with a very fine talk., Mr, Menne, who
acted s temporary chairman, made an earoest
plea that members attend mectings regalarly,
give their support to the oflicers of onr lLocal,
and above all, maintain a deep and sincere in-
terest in new developments in Radio <o ax to cope
with present-day problems and the unnsual op-
portunities which xecim to be just ahead,

The serious buxiness of the meeting then got
under way with Mr. Joxeph Naufnmn in charge.,
and it wax a humdinger ot a session, Eaclr por-
son present was given a eirenit dingram of o
1939 Phileo receiver, along with a set of (qies-
tions, cach of which deseribed one receiver de-
feet  (xueh an open tilter condensery, and
listed xeveral different effects, Those participa-
ting were to encirele the one correct effect in
cach case, Thirty minutes were allowed to conr-
plete the papers, after which they were collected
for grading. Mr. Kaufinan then proceeded to
analyze eanch question in detail, while Mr, Panl
Thomsen produced ecach defecr in tnen on the
actunal receiver ax a drinatice veritication of the
technical analysix,

as

Caxh prizes were given to the three who turned
in the hest papers, First prize was won hy Allen
Nehiavoni, xecond prize was carried away by Al
Wysoezanski and the third prize went to John
'rajko. Mr. Kanfman and his assistants were
wiven a rousing hig hand for a tine program,

Before conelding the meeting, Chairman Fehn
again asxsumed charge and introduced all of the
officers of onr Local Chapter. 1n addition to ap-
propriate renmutrks by Chairman Fehm, Mr, Clar-
ence Xtokes, onr ‘Treasurer, made a very tine talk
outlining plans for the balance of the winter and
inviting every member present and all of those
in the 'hiladelphia-Comden avea to participate
with s in the exchange of ideax and practical
demonstrations which make up onr nectings,

With our increased attendance it ix very probable
that a new meeting place will be necessary. For
the present, we are meeting at 3405 Keusington
Avenue, on the first and third Thursdays of each
month, Information pertaining to meetings can
bhe had by telephoning Nebraska 7163,

ALLEN SCHIAVONT, Necretary,
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Something New

1 thoroughly enjoy Nartionan Rapio News espe-
cially the Laboratory Experiments and the teeh-
nieal articles, deseribivg <omething new, sueh as
‘Neeing Throush Fog with the Elecetrie Eye,” by
Albert A Arnhym. May the sun of suceess <hine
ol Yol
GIUNNAR NOLRNES,
Neattle, Wash,

wori

Electronics, Inc., Really is a Favorite

I always remd Natioxan Rapto News tfrom the
front cover to the last page and can trathfully
say 1 oenjoy it, 1 expecially enjoy reading the
stories relating to Klectronies, e, The stories
are <well, editeatiing ax well ax interesting.
Winniaam Marstiate,
Phitadelphia, Penna.

—_—n i

Speaking of Radio Bugs

While a friend wax visiting me the other day |
wax explaining to him that tubes gtre measured in
terms of micromhos, the merit of the tulwe, ote,
He looked at me and <aid, “we had some of those
at home onee and we had to spray thent with a
spray gzun to Kill them.™ e evidently referred
to microhes,
GEORGE LLABERGE,
Holbein, Saxk.. Canada

- ri———

We Welcome These Suggestions

I like Narioxan Rapio News, espeeially Jay and
Ozzie of Electronices, Ine,
them, My work ix contined to Police two way
Radio communication. Maybe the Fditor eonld
wive nxoa little dope on RON transmitters and
receivers,
R. Yares,
T'renton, N, I,

Let’s have more of

We Want Kicks Too

1 must apologize for getting <o hot under the
collar when writing you last, but the Rapio News
ix such o swell masazine 1 just hitte to miss o
nimber. The article on Portable Recorders was
tops, also P'uxh Button Tuning, When are we
coing to et another story about Eleetronies,
Ine? T enjoyed the “trine’ story on gold tilled
teeth in the Aungust issue.
Frep J. FELLOWES,
Winnipeg, Man., Canada

- wori

They Need to be Watched

1 enjoy every word of the News, It ix just one
tenth ax Large ax it <honld be and comes just half
as often ax it shoukd. T think the serviee hints
are grand and we should have more of them if
possible, Be sure and wateh Jay and Ozzie. "They
might play one of their tricks on the boys at
N.R. L
GrorceE K. Braxs,
Stilwell, OKla,

wori

We Hope So
I have only received it few copiex of NartioNag
Rapto News but I wixh to tell you that t enjoyed
them, They are swell. T am sure that alt fellow
studentx feel the same way about it.
1. CELEXTINO,
Montreal, Que., Canuada

T

Wants More Pictures

Ontr News organ ix swell and xo are ome ot jts
articles, among them Electronies, ITne. But the
trend today is pictures of service shops and
benches, 1ow about a page where we can show
oft that place we are all <o proud of? Many of
ux are building new benehes and what not, Let's
bring them out in the open,

I3EN SwWEET,
Drideeton, N,

Page Thirty-one
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N. U. Display is Selling Aid

A brilliant, new window center piece nearly four
feot high and more than two feet wide, litho-
sraphed in six colors and mounted to heavy board
hacked by a double wing caxel, was released to
the Radio trade through distributors by National
['nion Radio Corporation, Newark, N. .J.

The figure of a girl on the display is the work
of Jay Weaver nationally famous magazine cover
artist.  The original was painted in oils and
raithrully reproduced through lithography. The
selling idea of the display arges the consumer to
Keep his Radio sct in good condition so he can
enjoy news, comedy, drama. symphony, dance
bands and opera as provided by the major net-
works and thus use his Radio as a major sonrce

of entertaimment.
)
Koty

Philco Replacement Parts Book
A new Phileo Replacement Parts book for all
P'hilco home and auto Radio models is now avail-
able to all I'hileo distributors,

This parts book, running to twenty-cight pages,
lists more than 300 models numerically and gives
the part nutmber and list price of the major parts
for eanch set,

More than 5000 PPhileo parts are indicated and
cross-indexed in the book, thus giving the above
information by part number and the model num-
ber on which that particular part is used.

The Replacement Parts hook ix considered by the
P'hilco Parts and Serviee Division to e the most
comprehensive and convenient parts catialogue
ever put out by Philco.

New Arcturus Tube Data Chart

A revised edition of the well-known  Arcturus
Tube Data Chart including complete techniceal
anmd application information on 166 types of glass,
»G.7 Midget and Coronet tubes s well as 38
types of hallast tubes, has just been prepared by
the Arcturus Radio Tube Company of Newark.
New dersey. A copy will gladly be supplied free
of charge to any serviceman or desler by Are-
turus jobbers or may be obtained upon direct
request to the factory.

Designed in handy form for service and engineer-
ing use, the chart gives full physical and tech-
nical  <pecifications  including  pin connection
diagrams of practically every tube type used in
modern Radio equipment, 187 x 357 in size, it is
printed on heavy paper =uitable for wall mount-
ing or, it desired. may be folded down to proper
size for an ordinary letter file.
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