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® AR . . . On May 18 FCC required
dljossessors of diathermy apparatus,
n ‘ding equipment in stock, to register
ik apparatus with the commission.
I14 an estimated 100,000 units capable
if angerous communication, although
J)eorming meritorous service in other
I cities, were brought under the regu-
al'y powers of the government com-
Btications agency. War had accom-
iiied something that peace had not.
W ral industry-wide meetings of com-
Wications and medical people had
¥ held in past years seeking to find
#'iy by which the troublesome emis-
iie: of the medical apparatus could be
ifiented from creating havoe on com-
#tication channels. There is every be-
leinow that some definite policy can
# ffected regarding these important
leronic devices. Actual registry was
Bcired to be completed by June 8,
Bt extended to June 22.

i Louisiana a doctor was ordered to
98¢ operating an x-ray machine that
ﬁ‘fered with aircraft communication.

imay be a precedent which will

to start a cleanup of many ether

Uiirs which have bothered communi-
#ns<people no end. For years your
fic has suffered a distinet blank
B of many megacycles in his re-
fWr where the interference from
®: eliminators on nearby printing
®es created an uproar. These devices
D8ite at high voltage and produce
#8sparks which could easily be keyed

18 the old spark transmitters could

W ayed.

Llities and industrial concerns have
® advised to exercise caution about
] fasing or installing blackout mask-
¥t warning devices until the several

ming bodies have settled the basic
Mrements. The warning has been
H on the basis that it is futile to
| equipment which may not satisfy
and regulations soon to be issued.
will apply, presumably, to the elec-
®: tvpes of devices offered on the

CROSS

TALK

market, either speculatively (we’ll build
it.if you order it) or from actual stock.

On June 9, the FCC ordered that ev-
eryone owning a radio transmitter who
does not hold a station license for it to
register the machine with the FCC. Our
own rig (W2GY, W2EJ et al) of past
days long ago fell apart in the garage
under the joint action of the weather
and ants which, somehow, got into the
wooden base and pried the components
apart. Rust took care of the metal
parts. We hope no license is required.

On May 19, OPA excluded from the
General Maximum Price Regulation
sales of Brazilian rock quartz crystals.
This meant that the Government or its
agencies can buy quartz crystal at prices
higher than established maximum
levels. On the previous day WPB had
placed the sale of quartz crystals un-
der such control that they could be used
only for products for use as implements
of war for the Army, Navy, Govern-
ment agencies or Lend-lease, as oscilla-
tors and filters for use in radio systems
operated by Federal agencies or com-
mercial airlines and as telephone reson-
ators.

» JINX . . . There is, around every
editorial office, a jinx. Sometimes he
parks in someone’s memory; sometimes
he goes to see the printer; there are al-
ways plenty of places between writing
copy, editing it, setting it in type, proof
reading it once or twice, printing it in
cold type where the jinx can get in his
licks.

As a useful addition to Mr. Sasso’s
article in July on “Plastics as Dielec-
trics” the editors prepared a list of
manufacturers and suppliers of plastics.

On the copy to the printer was the name

of Plax Corporation of Hartford,
makers of polystyrene high frequency
communication components. Either the
typesetter did not set this material, or

the jinx threw the type away or some-
thing; anyhow it did not appear on
page 67 under G where it belonged.

Usually jinx picks on our best
friends; this time he worked on a new
friend who, we hope, will not think we
treat all new friends in this apparently
cavalier manner.

» PERSONNEL . . . A wartime man-
power board, WMC, soon will step into
the situation regarding scarcity of
skilled manpower. It is not certain, yet,
how far this commission will go toward
controlling movements of men from
place to place, toward killing the raid-
ing that goes on, toward getting good
employers and good employees together,
but something is urgently needed. Much
time is spent by ELECTRONICS staff, will-
ingly but not always efficiently, in try-
ing to find skilled men for various
government and government-sponsored
privately-controlled jobs. A further ex-
penditure of time and effort goes trying
to find places for men who wish to serve
their country as civilians or in uniform
but who do not know where to turn. Most
of these men are highly trained and in
great demand, and it is only natural
that each man wants to know where his
talents will best serve. If he gets into
the wrong place he is more or less
stuck and someone else, needing him
badly, cannot get him. Some agency to
coordinate all this sort of thing would
help tremendously.

> A-1-A . . . ELECTRONICS is the proud
possessor of an order of this high rating
for reprints of its UHF Technique ar-
ticles as published in the April issue.
With the same solemnity and the same
number of signatures of civilians and
army officers that would purchase an
antitank gun, a batch of reprints was
ordered.
Tobruk fell yesterday.



Broadcasting Under War Conditions:

Technical operation of broadcast stations adversely affected by wartime shortages ¢

equipment and engineering personnel. Pooling arrangement and strict maintenane

urged to comserve existing reserves.

Replacement of equipment is critical probler

HE effects of war conditions on

the broadcast industry are de-
manding the most careful considera-
tion of both operating and regula-
tory bodies at the present time. From
the standpoint of technical opera-
tions these problems are primarily
twofold, although additional factors
sometimes enter to affect the op-
eration of broadcast stations ad-
versely. The main problems are: (1)
difficulty in obtaining replacement
tubes and repair parts due to the
high priorities required, and (2)
shortage of technical operators and
engineers. Unless some way is de-
vised to care for their future needs,
broadcast stations may face eventual
shutdown in cases of equipment
failures.

The equipment and tube shortage
is brought on because all manufac-
“turers of transmitting equipment
and tubes are extraordinarily af-
fected by the war. All are carrying
a heavy defense load, with the result
that the A-10 priority rating for-
merly assigned to broadcasting for
maintenance and repair became prac-
tically worthless for obtaining tubes
and. other equipment. Recognizing
this condition, WPB issued its order
P-129 on April 23, 1942, assigning
an A-3 rating for critical materials
needed for maintenance and repair.
However, because of the increasing
scarcity of critical materials, it ap-
pears that the A-3 rating is little
better than the former A-10 rating
when it comes to the purchase of
transmitting tubes. This is borne
out by the following extract from a
form letter received from one tube
manufacturer immediately after the
P-129 order became effective:

“The critical nature of many es-
sential materials required in the man-
ufacture of transmitting tubes is
such as to make it impossible for us
to replenish our stock under the A-3
rating. Under these circumstances
we shall continue to supply tubes
wherever possible against your or-
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ders when covered by the A-3 rating.
We feel that you should be advised,
however, that for reasons aforemen-
tioned, we can fill such orders only
provided we have the materials avail-
able and we do not have any other
unfilled orders bearing higher rat-
ings. It will also be impossible for
us to commit ourselves to definite
delivery unless the preference rating
be sufficiently high to enable us to
use it in the purchase of additional
materials.”

With few exceptions, broadcast
stations have managed to keep their
equipment in a satisfactory opera-
ing condition, but this has been ac-
complished largely at the expense of
reserve stocks of materials. There
can be no doubt that the demands
on equipment manufacturers have
not yet reached their maximum and
that it will be necessary to devise
some way by which it will be pos-
sible to care for future demands of
the industry.

Pooling Arrangement as
Conservation Ald

To alleviate the shortage of equip-
ment (especially tubes) and to as-
sure that broadcast service will be
maintained to the fullest, a ‘“share
the spare parts” program has been
recommended by the Defense Com-
munication Board (now the Board
of War Communications). In brief,
this proposal, released on May 24,
calls for: (1) inventory of equipment
of all stations, together with estab-
lishment of requirements of minimum
equipment necessary to maintain op-
erations, (2) establishment of conser-
vation districts, each district to con-

tain enough stations so that a rej
resentative stock of parts is avai
able in each and to be presided ovel
by a civilian administrator and tw
assistants, (3) the district admir
istrator and his assistants will
charged with the checking and con
trol of the inventory stock in hi
district and the redistribution, on

sales basis, of surplus equipmen;
from one station to another.

Such a plan could operate onl
with the full co-operation of th
broadcasters and this co-operation i
assured by the fact that it originate
with the broadcasters themselve
and was prepared and submitted ti
the BWC by the Domestic Broadcast
ing Committee of the Board. It i
believed that the operation shoulf
go a long way to relieve the priori
ties problem now confronting thi
900-odd broadcasting stations in ré
pair and maintenance materials. | -

It would appear that such a pro |
vision for conservation is not onlf |
ticklish in its administration, butis
at best, only a temporary stop-gap i:
There is evidence that not all statiol
operators are fully behind this plam
since, it is pointed out, the “sha?e‘
the spare parts” program penali;lﬂ ‘
the well managed, conservatively 0p |
erated stations for the benefit of the
less efficient stations. Another difl
culty with this program as initia
outlined is that it makes no
vision for the replacement of D
which may be used up in normal
eration. Under a system of this$§
it is conceivable that all the bro
casting services of the country cOU&
disintegrate simultaneously, like t
“One Horse Shay.” 1 i

The lack of parts is of little C&'l
cern for many recently modernizél|
stations, or those near metropolitdl
centers of supply, but it is an &
creasingly difficult problem for
stations in areas remote from 1
duction facilities. A number of 8
tions are unable to obtain such SP
parts as condensers, resistors, S |
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. ¢ transformers or repair parts
\ {, their transmitters. Extension of
| wlio line facilities is hampered, and
ptable and remote amplifying
. ecipment once damaged will prob-
alr not be replaced. This situation
jsbeing faced as a matter-of-fact
piblem whose solution must, some-
her, be obtained.
fany stations have instituted a
ccplete house cleaning program in
wizh broken and obsolete parts from
usl equipment have been repaired
ar reclaimed for future use, even
if nder restricted conditions. More
rid schedules of repair and main-
teince are being enforced, and sys-
teatic maintenance is aided by as-
giging regular duties on a well
plned time schedule. Most sta-
tics have reduced the filament volt-
ag of tubes to obtain longer life,
th amount of reduction being de-
teidined by limitations of audio
dipprtion or power output. One sta-
tli| engineer reports that the life
ofubes in his station has been in-
crised from 43 to 7 months through
s a procedure.
ith regard to tubes, many broad-
¢4 operators are caught between
thrsharp points of a two-horned
dilnma. On the one hand they are
relired by the standards of good
anjneering practice to maintain an
adluate supply of replacement
tWs. On the other hand, the heavy
dennd on tube production for mili-
tar services makes it difficult or im-
pélble to conform to these regula-
§0i. To alleviate the situation some-
wh, some stations are reclaiming
oldubes previously regarded as un-
ible for operation, but which
18 be pressed into service under a
ift-am of restricted materials.
Oblr stations have experimented
%l the repair of old tubes. Some
‘nﬂljeers feel that too little atten-
iblis being given to the rebuilding
£ 'ansmitting vacuum tubes as a
Vaiconservation measure. Accord-
gD the statement of one company
vhi has rebuilt several tubes, ap-
"0 mately 90 per cent of the de-
®lre transmitting tubes above 250
Y8l in size can be satisfactorily
®It. The cost of rebuilding a
M mitting tube is ordinarily one-
‘@ithat of a new tube of the same
YD A rebuilt tube might even be
@l than a new one, providing the
ublwas originally built before sub-
e materials were employed.
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Even more important than the
shortages of tubes and other physical
equipment is the shortage of tech-
nically qualified personnel for sta-
tion operation. Through the exercise
of additional maintenance and re-
pair work, a station in normally
good operating condition can be kept
in satisfactory operation for a con-
siderable length of time, with capable
technical administration. But the
technically trained operating and en-
gineering personnel are vital to its
operation and cannot be so easily
replaced. Many stations are having
difficulty in obtaining experienced
technicians since so many have been
absorbed by the various government
services. The main difficulty arises
from the necessity of placing inex-
perienced men in important posi-
tions, and the inability to find indi-
viduals with a background sufficiently
adequate to become thoroughly
trained in a short time.

Personnel Shortages, too!

There is no blanket deferment
from military service of men en-
gaged in station operation. Indeed,
the broadcast industry has contrib-
uted many of its best technical per-
sonnel to the Army, or Navy, to
various government administrative
agencies, or to technical teaching
and research jobs, all of which fur-
ther the country’s war effort. Cer-
tainly no one makes such a change
without the fullest desire to be of
maximum assistance, while those left
to carry on are performing equally
valuable (if less publicized) work
in the additional duties imposed upon
them. But several stations have lost
heavily of their technical personnel,
and are unable to replace licensed op-
erators. The loss of technical per-
sonnel does create a serious question
as to how the normal services are to
be maintained or even extended with
an ever-decreasing technical staff.

There are several partial solutions
to the problem of personnel; none
are completely satisfactory. Control
room operators having operator’s li-
censes but no transmitter experience,
have been transferred to the opera-
tion of the transmitter, and have, in
turn, been replaced by persons less
experienced. Qualified individuals
who, for one reason or another, are
not likely to be called into military
service, have been used wherever

possible. The shortage of personnel
has, in some instances, led to out-
bidding by various stations for the
services of those still available. How-
ever, a more frequent and self-reliant
approach seems to be that of train-
ing personnel for broadcast jobs by
the NYA or other agencies. In sev-
eral cases women have been trained
as control room operators. It is too
early to draw definite conclusions
from the few cases in which women
have actually been engaged in control
room work, although there are indi-
cations that qualified women opera-
tors are entirely capable of discharg-
ing control room duties properly.

Concern has been expressed by
some station managers that the ne-
cessity for employing less experi-
enced personnel may force a relaxa-
tion of standards of operation which
could become permanent. Under such
conditions, those technically trained
men now leaving the broadcast in-
dustry might be expected to find
other careers for themselves after
“the duration.” Nevertheless, the
opinion is frequently expressed that
relaxation of certain standards of
good engineering practice, especially
with regard to requirements as to
distortion tolerances and time off the
air, will help materially in easing the
present problems.

Several stations, especially the
smaller ones, complain of loss of
revenue at a time when prices are
rising and additional services are re-
quired of their operating personnel.
The monitoring of key stations for
blackout warnings is a problem for
some stations who have already lost
heavily of their operators and find
themselves operating with shoestring
personnel. Protection of the station
against possible invasion or bombing
attacks, fire, lightning, or acts of
sabotage requires additional vigi-
lence, especially of stations near the
territorial limits of the United States.
The need for emergency service
equipment, in the event of failure of
regular equipment, is recognized by
foresighted operators, but again dif-
ficulty is encountered in obtaining
the necessity priority ratings for en-
gine-driven generators and similar
equipment.

Broadcasting forms an integral
and important part in the lives of all
in the United States. It is a power-
ful and important factor in knitting

(Continued on page 56)
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Electronic WELDIN(

An introductory discussion of the design problems involved. Basic power circuits. Selecti;

of tubes to fit the work. Phase shift current control.

synchronous spot welding machine control

Timing methods.

A commere|

ESISTANCE WELDING is a broad
term which can be subdivided

into spot, seam, pulsation spot, pro-
jection, butt, and flash welding. As
a procedure, it is well known but it
did not come into general prominence
until after the development of elec-
tronic control. Soon after electronic
control was made available it be-
came evident that existing jobs could
be run faster and that many combin-
ations and materials that previously
could only be welded in the labora-
tory could be welded in production.
Why is electronic welding control
so important? To answer this ques-
tion, a few facts regarding welding
machines must be given. To make a
resistance weld, the two pieces to be
welded must be held in close contact
and under pressure. The weld is
made by passing a definite amount
of current through this joint for a
definite period of time, causing the
metal at the joint to soften and the

SCHEDULED
Part 2

Electronic Controls for Seam.
Pulsation and Special Welding
Machines

Magnetic and Electrostatic En-
ergy-Storage Welding Machine
Controls

Part 4

Checking Resistance Welding
Controls With a Cathode-Ray

Oscilloscope
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grains to interlock. The result is like
a rivet in mechanical properties.

General Considerations

Current through the work will
seldom be less than 1000 amperes and
may be as high as several hundred
thousand amperes. The metal sec-
tions in the current path are usually
large, therefore the resistance is
quite low. The mechanics of getting
the pressure where it is needed
usually call for a fairly long and
large loop of conductor connected to
the secondary of the welding trans-
former. This, together with the low
resistance factor, means a highly in-
ductive, low power-factor load. The
power-factor range is from as low
as 0.1 to as high as 0.9, with the av-
erage about 0.5. This brings out one
very significant fact—the control
must work satisfactorily over a wide
range of power factor.

To generate the required heat at
the joint, the time of application of
the current must be precisely con-
trolled. The increment of time when
working with alternating-current is
the cycle, therefore the timing is in
terms of cycles of the supply fre-
quency. This doesn’t mean that the
elapsed time is the equivalent of so
many cycles. It means that time
starts at a predetermined point on
the supply voltage wave and ends at
the corresponding current zero point
so many cycles later.

Weld timers must operate differ-
ently for the different types of re-
sistance welding. Spot and projec-
tion welding require a single impulse
of power, adjustable from 1 cycle to
30 cycles, or % second on a 60-cps
power supply. Seam welding re-
quires a series of power impulses
spaced by a definite “off” time. Both

-~

the “on” and the “off” time ma
be adjustable over a range of 11
30 cycles. Pulsation spot weldis
timers are similar to seam weldin
timers except that only a definit
number of *“‘on” times are permitte
to pass and then the control is locke
out and cannot start a new seieso
impulses until the spot initiatin
switch is operated. Such “countin
control” is usually designed for op
eration over a range of from 1 to li
power impulses.

The fact that the power factor i |
low, that the time is short and th&
the energy must be the same for eﬁ
power application, dictates that
best performance welding powel
must be applied without transi@&!
This feature is called synchronout
starting and is a valuable contribu
tion made by electronic control.

Tube Data N |

Welding controls must be desig
to handle from a few hundred v
amperes, for welding small parts,
1000 or more kva, for welding h
parts and structures. Ignitron ¢
are commonly used to control |
powers. These are mercury pool £
with immersed starting electro
They are artificially cooled, usu
by water. For the smaller wel
jobs, hot cathode thyratrons
available. Both thyratrons and
nitrons are half-wave rectifi
therefore two tubes must be use
an inverse parallel fashion to
duct both halves of the a-c wavé
Figs. 1A and 1B each show two I8 |
nitrons connected in series with the
primary of a welding transformer f\
Two such tubes make the equiV:
of a single-pole, single-throw swifﬂ.'

Ignitrons are rated for two coid"
tions; first, the maximum cut i

- ELECTRON
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JONTROL...Partl

By H. L. PALMER

it can be controlled regardless of
tl conditions of operation; second,
| average current, or the equiva-
| 't continuous current, that can be
gitrolled. These two limiting rat-
{rs are related to one another and
e best be expressed by curves. A
ii'd condition, the voltage of the
3iply, also affects the other two
t:efore a series of curves are re-
fired for different voltages.

atings are usually expressed in
tens of rms demand current against
diy cycle. By duty cycle is meant
th percentage of the total time cur-

‘| is passed by the tubes. The 200-
2 volt and the 400-500 volt rating A-c type spot welding machines with synchronous welding control
fabricate aluminum alloy parts in an eastern aircraft plant

oy curves for typical ignitrons available

for welding control are given in Fig.
2. It should be noticed that on the
curve for each size tube is given an
averaging time, which is a measure
cf the thermal capacity of the tube as
applied to its rating. This is the
maximum time over which the duty
cycle can be calculated. The maxi-
mum length of spot that can be al-
lowed under the rating for any given
e value of welding current is the duty
it B cycle for that particular value of cur-
rent times the averaging time. This
is the maximum allowable length of
spot, regardless of how long the tube
is off between spots. For example,
consider the size C tube on 500 volts
- with a during-weld current of 1500
Pube amps. The tube can operate with a
spot length or “on” time of 0.15x7.1
sec. 1.06 sec., providing the tubes
are allowed to remain idle 6.04
sec. It must also be remembered that
any one spot must not be over 1.06

A.C. supply

fIG. 1-—(A) An electronic weldlng contactor without phase control or timing. SeCoeVen thOUgh the tube is off for an
B) A power circuit used in many synchronously controlled systems, particularly hour between spots. The 1.06-sec.
where high voltage supplles are employed “on”’ period does not have to occur
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FIG. 2—Rating curves for four typical ignitron tubes used in welding control
equipment. Data at the left is for 220 while that at the right is for 440-volt supplies

in one continuous spot. It can be the
total conducting time during any
7.1-sec. interval.

Ignitrons tend to have a constant
kva rating and therefore the allow-
able currents for 220 volt operation
are somewhat higher for the same
duty cycle than for 440 volts. (Hot-
cathode thyratron ratings for weld-
ing are somewhat simpler in that the
ratio of peak to average is lower and
the current rating is more nearly in-
dependent of line voltage.)

Power Circuits

Certain types of welding do not re-
quire full electronic control but speed
of operation and maintenance prob-
lems make an electronic contactor
desirable. The simple circuit shown
in Fig. 1A, involving two ignitrons
and four copper oxide rectifiers, has
been developed to meet this need.
With this circuit the power tubes
will conduct when the initiating
switeh is closed and cease to conduct
when the switch is opened. No syn-
chronizing feature or timing is in-
cluded in such a control.

The copper oxide rectifiers are re-
quired to prevent damaging reverse
current flow from pool to ignitors.
When anode a is positive and the
initiating switch is closed, current

38

will flow from point a through the
iower right rectifier, through the flow
switch contacts, fuse, initiating
switech and the upper left rectifier
into the ignitor of the first tube
and back to the other side of
the line through the welding trans-
former. When this current flows
from the ignitor to the pool a cathode
spot is formed and the ignitron car-
ries current for the half cycle.

In tracing this current two alter-
nate paths were available at two
places in the circuit. First, at the
cathode of the second tube an
alternate path is shown, through the
ignitor and its copper oxide rectifier.
Notice that this copper oxide rectifier
is connected to oppose current flow
from the pool, while the lower right
rectifier allows an easy flow of
current. Thus the ignitor rectifier
prevents any appreciable amount of
reverse current flowing through the
ignitor of the second tube. The other
choice occurs at the second group of
rectifiers, affiliated with the first
tube. Here it should be noticed that
the ignitor series rectifier is con-
nected to allow current to flow to the
ignitor into the pool while the other
rectifier blocks the flow directly to
the pool. When anode b is positive
the current path is reversed and the

second ignitron will be fired, cau
both half cycles to flow to the wel
transformer. This action will
tinue as long as the initiating sw
is closed and will cease when i
opened.

A conventional power circuit
synchronous starting is require
shown in Fig. 1B. In this arr
ment, thyratrons are used to fire
ignitrons by connecting the ignitri@
ignitors to the ignitron anodi:
through the thyratrons so that
current will flow to the ignitors u
the ignitrons are fired. When
ignitron starts to conduct, the
tage across the associated thyra
is reduced to arc drop or abou
volts, which stops its conduction
therefore, the current through
ignitor. The grid in the thyra
provides a flexible means of con

These two basic power circuits
meet the requirements of a com
line of welding controls. The ch
of one or the other is determine
the control functions required
the operating conditions encoun
The application of the tube ra
curves is the same in either case.
circuit bf Fig. 1B has certain
nical and economic advantagi
where the supply exceeds 600 vOi&;

Two functions of control can
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q jrformed—the amount of welding
(rrent or “heat” can be varied by
pans of phase control, and the ap-
cation of power can be timed to
et the requirements of the weld-
ir operation. Both phase control
<d timing can be applied independ-
¢tly or together.

Control Circuits

Phase shift control may be added
tthe Fig. 1A circuit by putting in
gies with the contacts of the ini-
tting switch a pair of inversely con-
nited thyratrons as shown in Fig.
3. Control is applied to the grids
v these two thyratrons so as to
day their firing during each half
¢le. Thus each ignitron is delayed
i firing until the associated thy-
rron starts to conduct. Two meth-
o of controlling the thyratron grids
grgest themselves. The simplest is
tupply an alternating voltage to the
uds of the thyratrons and vary its
ipise by means of a conventional
L hise-shift network. When grid vol

R

Fl 3—(A) Contactor with simple phase

Gtrol added. The amount of current
Pised to the welding machine depends
Wn the position of R, (B) Phase rela-
Ws of line vollage E, grid voltage E, and
ne current I for one position of R,.
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tage is negative it holds the thyra-
trons nonconducting, allowing the
tubes to conduct as the grid goes
positive on the next half cycle. By
shifting the crossover point the angle
of firing can be shifted. Figure 3B
shows the phase relation of the
anode or line voltage, grid voltage,
and line current.

A second method of phase con-
trolling is shown in Fig. 4A. In this
case a separate thyratron bias vol-
tage is used and control of the thy-
ratrons is effected by a peak voltage
superimposed on the bias voltage.
The peak voltage is shifted by the
phase shift network to vary the fir-
ing point. On and off control of this
combination can be obtained by
means of a series contact, as in Fig.
3, or it can be controlled by chang-
ing the a-c bias with a bucking trans-
former as shown in Fig. 4A. The
phase relations of the on and off con-
ditions are shown in Fig. 4B. The
phase shift system using a peaking
transformer has the advantage of
avoiding completely the transients
that can exist on the first half cycle
when the Fig. 3 circuit is used be-
cause the tubes can only fire when a
peak is present. Thus, if the initiat-
ing switch is closed just after a peak
the tube will not fire but will wait
until the peak on the next half tycle.
Timing may be off by a half cycle
but no transients will be generated.

Phase shift heat control is added
to power circuit 1B by putting a
phase shift control on the grids of
the two thyratron firing tubes. This
is done by adding an a-c bias 180 deg.
out of phase with the anodes, then
superimposing a peak voltage that is
not high enough to break through
and drive the grids positive. When
the power tubes are supposed to con-
duet, the thyratron bias voltage is
reduced by a bucking voltage just
great enough to let the peak voltage
drive the grids positive. In this way
the firing point can be changed by
shifting the phase of the peak vol-
tage. Such a circuit is shown in Fig.
5A. Figure 5B gives the phase rela-
tions with the power tubes non-con-
ducting and Fig. 5C shows the vol-
tage conditions when the power tubes
are conducting.

It will be noticed that whenever
an alternating voltage is used to
hold a thyratron non-conducting, as
in Figs. 4A and 5A, a capacitor is
connected around the current-limit-
ing grid resistor. This gives a d-c

component of negative grid voltage
due to grid rectification, which avoids
difficulty due to false firing by tran-
sient voltages that might occur as
the alternating bias voltage is build-
ing up negative.

Timing Circuils

The timing function can be added
1o either of the power circuits shown
in Figs. 1A and 1B, or it can be added
to the power tube phase control com-
binations shown in Figs. 4A and
5A. To turn any of these circuits on,
it is necessary to switch an alter-
nating voltage, which means the two
control tubes must be connected in
inverse parallel to control both halves
of the a-¢ wave. In such a circuit
the cathodes of the two control tubes
are not at the same potential, which
prevents their connection to the same
timing control voltage. This is over-
come by the use of a trailing control
circuit as shown in Fig. 6. The two
control tubes A and B are connected
in such a way as to energize the con-
trol or grid transformer when they
conduct. The grid circuit of tube B
is made up of three elements with the
polarities as shown. The bias vol-
tage is 180 deg. out of phase with
the anode and therefore keeps tube B
non-condueting, with the aid of the
grid resistor and capacitor combina-
tion, as long as the feedback trans-
former is de-energized.

As long as tube A is held off by the
timing circuit, the feedback trans-
former will not be energized and the
control or grid transformer will have
zero secondary voltage. Now assume
that the timing voltage puts the grid
of tube A positive when its anode is
positive, causing tube A to conduct
for a half eycle. This energizes the
feedback transformer and, due to
the inductance in the circuit, the cur-
rent in the primary of the control or
grid transformer will continue past
the zero of the voltage wave as in
any lagging circuit. This means that
as the current in tube A goes to zero
there will be a positive voltage on the
plate of tube B and the feedback
transformer will put a positive vol-
tage on the grid that makes tube B
conduct for a half cycle.

As long as the grid of tube A con-
ducts, tube B will follow the next
half cycle. This is only true when
the load has a lagging power factor.
If the current through tube A went
to zero at the voltage zero there
wouldn’t be any voltage to fire tube
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B. However, practically speaking,
there is usually enough leakage re-
actance in the feedback transformer
to cause the current to lag enough to
make tube B trail. When the grid of
tube A goes negative, the feedback
transformer will be de-energized
when tube B stops, and when tube
A does not fire there is nothing to fire
tube B and the control or grid trans-
former is de-energized.

A trailing tube circuit has a num-
ber of important features as ap-
plied to resistance welding control.
This circuit provides a means of
controlling two tubes whose cathodes
are at different potentials from one
timing source. The suggested solu-
tion also uses only one tube in the
timing circuit, so that there is no
problem of matching tube character-
istics. With a trailing tube circuit
there is no possibility of getting an
odd number of half cycles. This in-
sures against a d-¢c component and
possible saturation of the welding
transformer, which is of extreme im-
portance when designing seam weld-

—_—r

AL supply
£

A.C.supply
E

Y ”

ing controls where the “on” and
“off” times are comparatively short
and occur with the secondary shorted
continuously by the electrodes.

The basic scheme of Fig. 6 is added
to Fig. 1A by connecting the two
thyratrons A and B in place of the
initiating switch and connecting the
primary of the feedback transformer
across the welding transformer. The
application to Fig. 1B is to add the
bias and feedback voltage to the grid
of one of the thyratrons, with the
primary of the feedback transformer
across the welder. When adding to
Figs. 4A and 5A, Fig. 6 is added com-
plete. The control or grid trans-
former is used in place of the trans-
former controlled by switch S..

The timing circuit itself is that
part of a welding control which gives
the control its name, as the power
and control circuits in one or the
other of the forms just described are
used in all types of welding. It is
the timing circuit that makes a con-
trol a spot welder control, a seam
welder control, a pulsation spot weld

We/ld/ing

AL supply
E

A.C. supply
E

ing control, or all three.

A commercial spot welding ¢
trol, without phase control and usj
the power circuit of Fig. 1B,
shown in elementary form in Fijg,

The control is made up of a ree
fier furnishing d. c¢. for timing a
control circuits, a keying tube to |
sure starting at the desired point
the voltage wave after closing ¢
swifch, the timing and leading tut
and trailing and power tubes.

Complete Circuit

The rectifier is of the convention
tvpe with a filter reactor, X, and
filter capacitor C,. A voltage divid
made up of two components, R, ai
R., is connected across the filten
rectifier output. The major part
the voltage appears across R, al
charges the timing capacitor. T]
small voltage across R. is used |
d-c bias on the keying tube, T.. C
nected across a part of R, is #!
filter combination R,, and C., whil
makes the timing practically ind

(Continued on page 117)

lamperes Welding

(S, Open) (S, Open) ( Sy Closed)

(S, Closed )

FIG. 5—(A) Phase control added to Fig. 1B. The amount of curref

that will flow to the welder depends upon the adjustment of R (l_i‘

Voltage and phase relations with S, open. (C) Voltage and phasii
relations with S, closed and the tubes passing current

FIG. 4—(A) Another form of phase control. added to an elec-

tronic contactor. The amount of current that will flow to the

welder is determined by the. position of R: (B) Voltage and
phase relationships. as explained in the text
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Unsymmetrical Attenuators

‘his article presents a graphical method of designing T or ™ resistance attenuators and

simplified means of converting to a dissymmetrical network where impedances of different

jagnitudes must be matched

! HEN the need arises for an
attenuator with a given loss
nich will match terminal apparatus
¢ lines of unequal impedances, it
i1l be found necessary to compute
te values of the branch resistances
¢ the required pad since such data
anot ordinarily be found in curves
tables. For a T or = network of
cistant impedance level, however,
£ h information is usually avail-
ite. Now by utilizing a symmetri-
pad which matches one of the two
pedances and a transformer of
hper ratio to match the other im-
lance, the required network can
vays be realized. But it is not
jially convenient, and certainly not
momic, to utilize this combination,
Wecially as it is possible in most
tances to replace both the con-
nt impedance pad and the trans-
mer by a dissymmetrical pad.
Che purpose of this note is to sum-
rize the results of the matrix
nsformation” which may be used

N s

By P. M. HONNELL

Southcrn Methodist University

to obtain the branch resistances of
the dissymmetrical pad which will fit
the required terminal impedances,
from design data for the resistance
of the branches of a symmetrical T or
= pad of the desired attenuation. This
follows in Sections I and II. If exact
branch resistance values for sym-
metrical T or = pads (of any impe-
dance level) are not available, they
may be obtained from the curves in
Section III with fair accuracy.

Section |—T Pad

It should be understood at the out-
set that the values of branch resis-
tances of a symmetrical T or = pad
of given impedance level (say 600
ohms) may be changed to any other
impedance level (say 500 ohms) by

*E. A Guillemin, “Communication Net-

works.” John Wiley (1935), Vol. 1I. Chapter
VI, Section 3

multiplying all the branch resis-
tances by the ratio of the required to
given impedance levels (namely
500/600 or 5/6 in this example).
Thus it is always possible to adjust
available data for a pad of the de-
sired loss to fit one of the two im-
pedance levels.

In Fig. 1A, for example, the sym-
metrical pad giving the desired at-
tenuation, and having branch resis-
tances r,, , = r,, and 7, has been
chosen to match the input impedance
Z,. Since the pad is of constant im-
pedance level, the output impedance
Z, can be matched only by means of
the (ideal) transformer of imped-
ance ratio 1:a°

The branch resistances r.’, »,’, and
r.” of the dissymmetrical pad (Fig.
1B) which will replace both the sym-
metrical pad and the transformer
(Fig. 1A), are obtainable from the
following equations:

rd =ra4+(l—a)r. )

W =a(rat+r) —ar, ¢,
r! =ar.

)

C

259.75a

a a ]
‘W
. St fe SR B e - 5000 —>
.

259.75n 1:0.4

VWV

~<— 500.n “—200.n —»
3537
O~-O—

A)

T [ 388.91n 22.22a
VWWWW o AMANNT-AMAAA~
<—Z|_> '>rc’ - 22 — +— 500 n—>» % “+— 200 —»
? 222,22 a
— -— -0 - 3|
® 8

ﬁ!l—Symmelrical T pad and ideal transtormer (A) and the
ehrically equivalent dissymmetrical T pad (B). both having the

same loss
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Fig. 2—Examples of dissymmetrical T network (B) equivalent to
symmetrical T network and ideal transtormer (A). both with

10 db loss
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where impedance ratio is given by
a* = Z:/Z,, 2)
the ratio of output to input impe-
dance levels. The equations maintain
the loss from input to output termin-
als of the network invariant.
Without going into an exhaustive
analysis, it may be evident that for
a given ratio of impedance levels, or
a’, negative elements for r.” or 7./
may occur. In such an event, the
only alternative is to choose a net-
work with more attenuation, which
will then result in realizable resis-
tances. Of course, either r.” or 7,
may actualy be zero in the limiting
case. This result may answer a ques-
tion that has undoubtedly arisen in
the reader’s mind: “Wherein does a
symmetrical network and (ideal)
transformer differ physically from a
dissymmetrical network?” The an-
swer lies in the fact that for a given
terminal impedance ratio the former
can be approximated physically for
any attenuation, whereas the latter
network has a definite minimum at-
tenuation below which some of its
elements become physically unreal-
izable.

Numerical Example

As a concrete numerical example
of the application of these equations,
consider a 10 db pad, required to
match impedances Z;, = 500 ohms and
Z, = 200 ohms. From tables (or
Section III), the following resis-
tances for the branches of a sym-
metrical, 10 db, 500-ohm level pad

From Eq. (2) we obtain for the ratio
of output to input impedances,
a* = 200/500 = 0.4,
a = 0.63246.
Substituting these values into Eq.
(1), we obtain for the branch resis-
tances of the dissymmetrical pad:

ro = 259.75 + (1 — 0.63246) 351.37
= 388.91 ohms
rs’ = 0.4 (259.75 + 351.37
— 0.63246 (351.37) = 22.22 ohms
r. = 0.63246 (351.37) = 222.22 ohms.

The resulting dissymmetrical net-
work equivalent to the symmetrical
pad and (ideal) transformer is
shown in Fig. 2B.

Section ll—Dissymmetrical =

In order to simplify the mathe-
natical expressions, it is desirable
when dealing with = networks to ex-
press all quantities as admittances.
Since resistors of commercial manu-
facture, and measuring equipment in
general, are calibrated in terms of
impedances, computed circuit ad-
mittances must be converted into
impedances before the final circuit
elements are obtained physically. But
this is a mere matter of reciproca-
tion of the branch admittance of the
network, and should cause no confu-
sion, if the inverted omega is recog-
nized as the conductance svmbol in
mhos.

Thus, the equations which relate
the symmetrical = pad and (ideal)
transformer to the equivalent dis-
symmetrical =, working between un-
equal terminal admittances, are as
follows :

|

is the ratio of output admittance ¥ .il
to input admittance Y, of the termj
nal equipment.

As shown in Fig. 34, ¢, 9. = g,
and g. are the branch conductance
of the symmetrical =, with the dig
symmetrical = branch conductance;
9., 9o, and g¢.” given by Eq. (3)
shown in Fig. 3B.

Numerical Example

As a numerical example, we con.
sider again a pad with 10 db loss, this
time a =, working from 200 ohms
into 500 ohms (Fig. 4A). For the
ratio of admittances (1/a’) we have
converting the terminal impedances
to admittances,

1/500

Va* = Yo/ ¥i = 17550 =

0.400,

which gives

1/a = 0.63246.
Reference to tables o1 the curves of
Section IIl gives the followin
values for the branch conductances
of a symmetrical = pad of 10 db loss,
and 1/200 mho admjttance level:

g. = 2.5975 X 10-* mho
s = ge = 2.5975 X 10-* mho
g. = 3.5136 X 10-° mho.

The symmetrical 10 db =, therefore,
and the required 0.4 admittance ratig |
(ideal) transformer are shown '1
Fig. 4A. '

To obtain the equivalent diss I
metrical =, substitute these valu
into the Eq. (3), giving:

g." = 2.5975 X 10 + (1 — 0.63246)
3.5136 X 10— = 3.8902 X 10-* mho |

g’ = 0.4 (2.5975 + 3.5136) X 10 —
.()‘.(?13246'(3.51‘36'X 10-%) = 0.22243 X 1
mho

’ g9/ =¢.+ (1 —1/a)g I 3y = 2
are obtained: o e Wl ) 0 D636 (35136 X 104) - 2220
—— ! =(1/a) . . .
P ;359;75259 - g:ﬁ‘; wf]exe = The desired dissymmetrical =
v = 85137  ohms. 1at = Yo/ ¥ (4) shown in Fig. 4B, together with
3¢ lia? 3.536 xi07 >+ 1:0.4
00 o
-—Y - - Y] —» Y2 -»
9q 9p = 9q “— 500
e 00 o
A

-

Sc

-« Y —

% <—Y2 —
‘
o

(A)
2.2220x% IO'Er' 450.03

0.2224 4107w
8449560 1

' 3.8902 % 10" ar .
e > < F251.05 S
O—

(B

B)

Fig. 3—Symmetrical attenuator and ideal transformer (A) and
equivalent dissymmetrical attenuator, (B). with the same loss
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Fig. 4—Dissymmetrical pad of 10 db loss (B} equivalent Q{
symmetrical and ideal transformer (A) both having the sameé

August 1942 — ELECTRONI !ﬁ




. tinch element resistances as well as
ciductances, obtained, of course, by
. tiing the reciprocals of g./, g, and

g

s:tion Ill—Design of Symmetrical T or
= Attenmators

[here would be no point in repeat-
i;; here the design equations for
gnmetrical attenuators, since such
jormation is readily available.
Fwever, for those who do not wish
ticalculate the numerical values of
banch resistance or conductance for
gametrical attenuators, the graphs
ir Fig. 5 are presented for con-
viience.

‘he two curves in the figure pro-
vie the basic design constants of T
oir pads of any constant impedance
leal, and of 0.1 to 100 db loss. The
oiinate of the graph gives the
binch impedance of T pads, and the
bnch admittance of = pads on a
nmalized basis, that is, on a 1
ola or 1 mho level. For any desired
inedance or admittance level, mul-
Gy all the values from the curves
i the particular attenuator by the
dired impedance or admittance
led. The abscissa of the graph is
ik desired attenuator loss, for which
th branch values are to be deter-
med. Although the graph is self-
ailanatory, it may best be demon-
stited by a numerical example.

Numerical Example—T Pad

Rjuired: A 10 db T pad, 500 ohm
inedance level. From curve 1, Fig.
5,7e find, at 10 db on the abscissa,
th

Taa =Ty = 0.52,
at from curve 2, still at 10 db on the
ak:issa, we find that

1a = 0.70.

Ise values are on a 1 ohm basis
(at is the reason for the sub-
sept 1).

! 0 obtain the branch resistances
f0 the 500-ohm level pad, multiply
t factor by 500, giving:
| 7o =ry = 052 X 500 = 260 ohms

re = 0.70 X 500 = 350 ohms.

Hse values compare with r», =
2575 and r. — 351.37, obtained from
&%t equations, as given in the ex-
dﬁlle in Section I.

| T Pad
Heuired: A = pad of 10 db loss, 200
on impedance level. We first recall
thy on an admittance basis, this
Weid be a 10 db pad of 1/200 mho
bfl.ittance level. From curve 1 of
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Fig. 5—Graph showing the normalized impedance or admittance for the series

and shunt arms of T and 7 networks. Curve 1 applies to shunt elements of

7 network or series elements of T network, while curve 2 refers to shunt ele-

ments of T network or series elements of T network. The values obtained

from this graph must be multiplied by the impedance level for which the
symmetrical attenuator is designed

Fig. 5, we obtain at 10 db on the
abscissa:

g =gn = 0.527
and similarly from curve 2,
ga = 0.70. -

These values are on a 1 mho basis.
To obtain the branch admittances on
the required 1/200 mho admittance

level, multiply each factor by 1,200,

giving the branch conductances as:
g = g» = 0.52 X (1/200) = 2.6 X
[OR N
g. = 0.70 X (1/200) = 3.5 X 10-2 mho
These values compare with g. = g, =
2.5975 X 10* mho, and g. = 3.5136 X
10° mho, obtained from exact com-

putations, given in the numerical ex-
ample in Section II.
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ELECTRONIC Switching Simplifies:

In carrier current communication systems, electron tubes are used to effect voice stimulate’

sequence operations to provide rapid and automatic conversations without feedback. Th

article gives the outlines of one highly successful design

ODAY, many high voltage

power transmission lines are be-
ing used for telephonic communica-
tion by radio. In power-line-carrier-
communication, the high frequency
currents travel along the power line
and are not radiated into space. At
each power station a complete high
frequency transmitter and receiver
are used. Because of electronic
switching, the system is ready to
transmit or receive signals almost
instantly when a person speaks into
any one of several microphones.

Since it is desirable to utilize only
one carrier frequency for each com-
munication channel, all of the trans-
mitters and receivers are tuned to
the same frequency. At each station,
the transmitter output is connected
in parallel with the receiver input
and coupled through suitable insu-
lating capacitors to the high voltage
transmission line. Because of this
parallel connection, when the system
is transmitting, the local receiver
must be shut off ; and when receiv-
ing, the local transmitter must be in-
active. In many space radio com-
munication systems, the user is re-
quired to push a button to accomplish
the transfer from receive to trans-
mit. A newly developed voice con-
trolled transfer scheme, working on
electronic principles, has now elim-
inated the necessity of pushing a
transfer button.

The transfer is accomplished by
means of electron tubes, without any
moving parts. The basic operation
is indicated in Fig. 1. Two transmit-
ter-receivers (the minimum quantity
necessary for a channel) are shown
with each divided into four parts:

(A) transmitter input (audio sys-
tem), (B) transmitter output (car-
rier system), (C) receiver input
(carrier system) and (D) receiver
output (audio system).

In the standby condition, i.e. no
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user talking, the input circuits A
and C must be active and the output
circuits B and D must be inactive.
The reason for this is obvious when
it is noted that the output terminals
of B are directly connected to the
input terminals of C and the output
terminals of D are directly connected
to the input terminals of A. For the
“transmit”’ condition, A, and B, must
operate, and C, and D, must be
blocked. For the receive condition
C. and D. must operate and A. and
B. must be blocked. This requires
four transfer functions which must
be performed in the following order:
(1) bloek local receiver carrier sys-
tem (C,), (2) actuate local transmit-
ter carrier system (B,), (3) block
remote transmitter audio system
(A.), and (4) actuate remote re-
ceiver audio system (D.).

These functions are initiated b’
speaking into the microphone of a'
ordinary telephone handset. The
are accomplished in a very short tim! |
to permit the person at the remol’
end of the channel to hear and unde
stand the first syllable spoken. Whe' |
the speaker stops talking, the systel |
must return to the standby cond
tion as quickly as possible. The 4 ]
quence for releasing the four tranf
fer functions is 2-1-4-3, 2-4-1-3, ¢ ]
2-4-3-1.

Unfortunately, the difference by |
tween speech and noise is sometime |
only a matter of opinion. The ele
tronic transfer circuits are unabl
to select and respond exclusively t
the proper sounds. In fact, the onl
feasible method of accomplishin |
this choice is for the speaker to tal
louder than the noise level at hi
microphone. In some cases this i
very simple. However, the energ
content of some syllables is @
tremely small. Also, the peak soull
energy from some common sourcé§
of noise, such as typewriters, is quil }

LOCAL e TR ==
[ T stter Transmitter a
| A & B2 A2 '
— > < “—
| Input Outpout Output. Input,
4\(' I
Hand. N \
N Audio \1\04";“ Carrier . Audio
\ s l
| \ Lo,
| Dy Cr Ca Oy ]
- prectod — " ] »
Output, Input Inputy Outpoul
| meckiver | | mecaiver J |
LEQEND TRAMSEER FUNCTIOMS
=2 Mire Circuit, 1- Local Recesver Carrier
———wElectronx/ Contral Grewts 2-Local Transmitter Carrer Akt
—— - Directian of Sighal (Actie inStandbyCoadition)  3-Remote Transmitter Auds. |
» = Directson of Sighal (Bocked (nSta Candition) — 4-Remote Recesner Audio Acbudtsl

Fig. 1—Functional diagram, in block form, of power line carrier frequency
channel with electronic switching control

August 1942 — ELECTRONI



P20OWER-LINE COMMUNICATIONS

jgh. To guard against the undesir-
.le transmission of such noises, the
ccuits may be so arranged that
ands of short duration even if
ther high in amplitude will not
wuse transmissions.

It is not so easy to take care of the
de variations between syllables and
ttween different speakers. The most
jactical 'solution seems to be to pro-
ile a slight time delay in releasing
ipction 2. This insures the trans-
rssion of weak syllables following
1atively louder ones and greatly
iproves the intelligibility. To take
¢re of weak syllables preceding
nich louder ones, a quick-acting au-
tnatic gain control in the speech
aplifier of the transmitter is used.
] assure the proper sequence of
t nsfer functions under all condi-
tns, the circuits are so arranged
tt a gradual increase in the in-
tsity of sound at the microphone
nikes them operate in the same or-
d- as if the initial sound were ver;
Iid.

To understand how these various
fictions are performed, it is neces-
8y to delve more deeply into the
c:uit details. (See Fig. 2.) For
fiction 1, speech is amplified by the
viable gain and isolation amplifiers.
Iiis then rectified and is applied as
a ositive voltage to the grid of the
rieiver blocker tube to overcome
th high negative bias which holls
fl tube well beyond cutoff for the

[ Specch ccc.h.

fariable Gainl
II '|d:¢;/wmga] —[

[.ﬁ’r_r;p rer |

Modulator

\Carrier Amel

Jolabzon

ﬂ}?fphﬁc

Specch
Amplificr

CARRER RUDIO

| Actuatar |

wl*l"j"‘ 5 “J'@

Detector

J( — Master
|Osciliator

‘Allmcz

Fig. 2—Functional diagram of transmitter and receiver for the power line
carrier frequency system
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General view of power line carrier fre-
quency communication system in steel
protective cabinet

standby condition. The plate current
of the receiver blocker tube passes
through a resistor in the receiver
carrier amplifier grid circuit. A very
high bias is thus applied to cut off
the receiver. For function 2, a por-
tion of the output of the isolation
amplifier is rectified. Negative volt-
age is applied to the grid of the
transmitter actuator tube. The
blocking of this actuator tube starts
the transmission of carrier because
the plate current of this tube passes
through a resistor in the master
oscillator screen circuit and holds the
screen negative for the standby
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Power Line Communication - Oscillogram 8610
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Pig. 3B—Oscillogram showing stopping of input tone
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Fig. 3C-Oscillograms illustrating operation of carrier system showing that
transmitter speech and isolation amplifier are cut oft immediately when audio
input is applied
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Fig. 3D—Oscillogram illustrating return of carrier system to normal or stand-by
operation
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“of the receiver actuator tube.

condition requirea at this ti

For function 3, the received
rier is amplified and rectified. P
tive voltage is applied to the gri
the transmitter blocker tube w
is held considerably negative for
standby condition. The plate
rent of this tube passes throug
resistor in the grid circuits of
speech and isolation amplifiers in
transmitter circuit. This provi
blocking bias for the transmi
audio system. For function 4, a n
ative voltage is applied to the

plate current of the receiver actu
tube controls the bias of the spe¢
amplifier tubes in the receiver w
are cut off for the standby conditi
Thus, the receiver audio system
made active. 1

To produce the proper release
quence, an interlock circuit as sho
in Fig. 2 is provided which holds
receiver blocked after speech s
as long as the transmitter mas
oscillator is operating. The A
and AVC circuits shown in Fig. 2
conventional except that they oper
almost instantaneously.

The control tubes (type 6SJ7) &
standard high vacuum, high-y, shai‘
cut-off pentodes. The trigger acti’
is due to the circuits used and pj
ticularly to the use of high contl?
voltages and high biases. The use
high vacuum tubes practically elii 4,
inates the effects of ambient tempt i
ature which are rather serious '¥
the case of certain types of gas fill!
tubes. Furthermore, the necesity f |
interrupting the plate voltage |
stop ionization is, of course, elimi;
ated. The use of standard receiv
tubes in the preferred series not or
minimizes the upkeep cost but i
cilitates obtaining replaceme.
when necessary. All tubes in the ¢
sign may be had in the open markl

The tests shown in Fig. 3 we|
made at the factory using a dumi
transmission line in place of ¢
high voltage power line. The top lil
of oscillogram 8610 shows the app
cation of a 1000 cps tone as a su
stitute for speech. With this su
stitute, the functioning of the syl
tem is the same as when an operali
speaks into the microphone. Tif
second line shows that modulation §
instantly applied to the modulato
carrier amplifier. The third 1i)
shows the pulse delivered by the tf
ceiver blocker to the receiver ca
rier amplifier grids. The fourth lit

a
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pansion of Fig. 2 into a simple practical diagram. Micro-
ione output goes to VID, V2D, V4D and V12D. For transfer
nction 1 (local receiver carrier block) output of V12D is recti-
d by V13D and amplified by V7D to appear across a resistor
the receiver carrier amplifier grid circuit to block the plate
rent of VIB and V2B. For transfer function 2 (local trans-
ftor carrier actuate) amplified a.f from V4D and V12D is
ttified by V6D to block plate current of V8D. At the receiv-
modulated carrier passes from hiline through
upling capacitors, line coupling tuner, coaxial cable to V1B
d is amplified by V1B, T7B, and V2B. V3B acts as a de-
dtor for transfer function 3 (remote transmitter audio block)

3 station,

gws that the plate current of the
reiver carrier amplifier is cut off
Ciapletely in less than 2 millisec-
0ls. The fifth line shows that the
Unsmitter actuator plate current
43 is cut off in less than 2 milli-
stonds. The seventh line shows
Irdulated carrier slightly delayed
b a capacitor discharge circuit to
D vide the proper starting sequence.
12 sixth line shows the interlock
fing control instantly when car-
i1* becomes available,

)scillogram 8674 shows the results
olitopping the input tone. Note that
I transmitter actuator, line 5,
ils not block the oscillator abruptly
lize this might cause objectionable
Iisients (clicks). A 60-cycle timing
fitrent was added to line 7. This
#ws that the carrier persisted al-
Wit 250 milliseconds after the input
e stopped.

Iscillogram 8606 illustrates func-

SECTRONICS — August 1942

tions C and D. The sixth line shows
the application of a modulated car-
rier to the input terminals of the
receiver. The fifth line shows that
the transmitter speech and isolation
amplifiers were cut off almost imme-
diately. Lines 3 and 4 show that the
plate currents of the first and second
stages of the receiver carrier fre-
quency amplifier are reduced by the
automatic volume control. One of
these stages is controlled very quickly
and overshoots somewhat. The other
stage is controlled much more
gradually to maintain a more nearly
uniform output. Line 2 shows that
the receiver speech amplifier becomes
gradually active in the proper se-
quence. Line 1 shows the receiver
speech output to the listener. The
gradual build-up is coordinated with
the automatic sensitivity control
characteristics of the human ear so
as to provide better intelligibility

RN N —— |

be e
LINE TUNER

and its filtered d-c output is amplified by V8D to block V3D,
V11D, V4D and V12D prevenling transmission from the local
station until the distant station speaker ceases {alking and
releases the channel.
audio actuate) is accomplished by operating the grids of V6B
and V8B in parallel. V6B controls gain of the receiver carrier
amplifiers, and blocks V9B when a carrier of usable magnitude
is received. Plate current of V3B flows through R6B and
normally blocks a-f amplifiers V4B and V14B, by the d:-op
across R6B. Thus there is no audio output from the receiver
until a sufficient carrier has been received to block the trans-
mitter audio amplifier

Transfer function 4 (remste receiver

than would result from an instan-
taneous start at or above the final
level.

Oscillogram 8601 shows the return
of the receiver to standby conditions
after the cessation of speech.

These oscillograms clearly indi-
cate that both the transmitter and
the receiver are made active from the
standby condition very quickly. In
fact, the transfer takes place so
rapidly that the delay is not notice-
able. The users of this communica-
tion system seldom realize that they
are unable to talk in both directions
at the same time until the listener
tries to interrupt the speaker. Then,
the listener is reminded that he must
be polite and wait until the speaker
stops to take a breath. Fortunately,
most speakers breathe quite fre-
quently and, in so doing, allow the
circuits to return to the standby con-
dition.
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Wave Form Circuits

for CATHODE

Mr. Lewis concludes his summary of circuit arrangements for providing timing axes ang

waveform control in cathode-ray tube oscillographv by dealing with amplitude and im

pedance methods of changing wave shape

HE first part of this article,

published in the July 1942 issue
of ELECTRONICS, dealt with the fun-
damentals of cathode-ray oscillo-
scopes and some fundamental forms
of RC and R/L generators used as
timing axes. The second and conclud-
ing part continues with a discussion
of additional means of providing
waveform circuits.

The circuit arrangement of Fig.
13 is one which is frequently em-
ployed to produce saw-tooth current
in an inductance for magnetic scan-
ning in television. This circuit illus-
trates, in the broadest way, the im-
pedance control of waveform.

By H. M. LEWIS

Consulting Engineer

As an initial source we have the
low voltage impulse wave, e., of the
group of waves labelled A. The out-
put circuit of V,, termed a shaping
circuit, is comprised of .R.C.L, in
series and the voltage across this
load impedance is of the complex
form, e,. The output circuit of V. is
the impedance comprised of the
scanning inductance, L., with inher-
ent shunt capacitance C. and resis-
tance, R.. With a proper choice of cir-
cuit constants in the shaping circuit,
the output voltage, e. is a large

e \(L/—\ AN

Fig. 13—A two-stage amplifier with series circuit in output of first stage and
parallel circuit in output of second stage. 1f the values of these output circuit con-
stants are properly selected. the output wavelorm is a replica of the input
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amplitude iimpulse of the same fom
as e,. The relations required foi
reproducing the original waveforn
are:

L C = L; C: (2
L]"‘Rl = 02 R." (3
C\ R, = L2/R: “

In other words the series circuit if
tuned to the same resonant fre
quency as the parallel circuit an{
the RC time constants of one circuil
equal the L/R time constants of th
other. |

To understand the circuit operd |
tion clearly we must refer to tht
saw-tooth derivative series shownil |
Fig. 14. This series of related wave |
forms is such that each waveformis |
the mathematical derivative of the
form immediately below it. Thug
the double impulse A is the deriva:
tive with respect to time of the im:
pulse wave B, which is the deriva
tive of the saw-tooth wave C, which{
is the derivative of the parobolit}
impulse wave D. The series may be|
cxtended in either direction. Coli|
versely we may say that B is the !
integral of A; C is the integral of B
and so forth.

These four forms are commonlf|
encountered in reactive circuits sinc
the current through a condenser iSIi
the time derivative of the voltage
across the condenser; the voltage
across an inductance is the time d&
rivative of the current through the
inductance. i.e.,

d,
13 5)
e=L (
de ©

Ca
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AY TUBE S—-Part

Another way of saying it, is that
ich waveform represents the rate of
«ange of the waveform immediately
Jlow it. For example each trace and
itrace of the saw-tooth C is shown
« a straight line of constant slope.
ance the retrace interval of the
jlse wave B is at a constant height
joportional to the steepness of the
sw-tooth retrace and in the posi-
te direction since the saw-tooth
g race has a positive slope. The
tice interval of B is negative and
astant at a value corresponding to
{: lesser negative slope of the saw-
ith trace.

T'he double impulse A would be
coprised of points at plus and

lus infinity if the sides of the
pse B were infinitely steep as
dwn. In practice this cannot be
tie and finite double impulse forms
& readily obtained usually with
tonential sides due to distributed
:acities. The waveform D is a
plabola during the trace interval
ldied to an opposite small parabola
I'ng the retrace interval.
he waves are all shown with an
d: axis since in coupling through
liisformers and capacities a d-c
¢@ponent will not be translated.
Al it is to be observed that. since
fhaverage value of an a-c wave over
@ omplete cycle is zero, the areas
Wihe wave above and below the
4% are equal.

current waveforms may be re-
oled into harmonie series of sine
4l cosine components by meuans of
ardurier series analysis. This has
U€i done*, for the saw-tooth wave-
L C and the corresponding series
f;?!‘vaves B and D then obtained by
"_' ‘rention and integration respec-
‘Wy. In summation-form these

CI's are
Z ( 21

Holic wave

LCTRONICS August 1942

1l _LJ‘I-_I_JIIJ.JJL'l

I

LLLLJ 111

Fig. 14—Derivative and integral waveforms frequently encountered. Any one
waveform is the derivative of the waveform immediately below it; conversely it
is the integral of the waveform immediately above it

m,l =2 I ) cos M w | (7
b (1 ) n Y
U3
2/
Saw-tooth wave e
m 1
smmbr 1 ——_ ®
b(1 b m
m
2/
Fmpulse wave
mn 1
sin m b ™ 1 cos PTIT )
b(l—0)" m
where w = 27 f

m is the order of harmonic
b is the fraction of cycle during which
trace occurs.

Returning now to Fig. 13 it will
be evident that, since pentodes are
employed, the current ¢, through the
series circuit is of the same wave-

form as the grid voltage e,. For the
applied pulse A we have then a pulse
voltage across R, a saw-tooth voltage
across C, and a double impulse volt-
age across L,. The addition of these
three waveforms is the complex
voltage e, as inspection will reveal.

The output current i, from tube
V. will therefore be of this wave-
form. In order that e. shall be of
impulse waveform the double impulse
current component must flow
through C., the impulse component
through R, and the saw-tooth com-
ponent through L. since this condi-
tion is required by the derivative
series. The choice of the impedence
elements with the relations previ-
ously given will produce this division
of the complex current components
through the several parallel ele-
ments.

*By Madison Cawein, Unpublished toport
pril 1938,

49



ing the waveform at the filter ou
put as compared with that applie
at the input. The square wave,
pulse having equal trace and retrac
intervals, is frequently employed fo
this purpose since the changes du
to frequency and phase distortion ar
easily recognized. A number of art;
cles on this form of testing hav
recently appeared in the literatur

Amplitude Control of Wave Form

The complex waveform e, of cury
A Fig. 13 could of course be mad
up by combining components of pulse
saw-tooth, and double pulse derivei
from separate sources in chose
amplitude. Many complex forms i
television practice are made up bj
such addition and subtraction
A general circuit arrangement fo
Fig. 15-—By applying various input voltages to the grids of the amplifier tubes combining waveforms and viewiny
V.. V., and V,, these voltages may be combined and the resultant effect viewed them on an oscillograph is shown i
on the screen of the cathode-ray tube Fig. 15. The several waveforms wil
be applied to the zrids of the thres
For electrostatic deflection, the cir- current through L. is of parabolic pentode amplifiers having a commo
cuit of Fig. 13 is also employed to form while currents through the impedance load Z. The combine
develop saw-tooth voltage across the shunt elements, R. and C. are of saw- voltage is thereby developed at th
inductance, L., or across a secondary tooth and impulse form, respectively. input of the balanced amplifier ang
winding coupled to L.. This is illus- Since all periodic waveforms are so applied to the vertical deflection
trated in the series of waveforms comprised of a fundamental plus a plates of the oscilloscope. Some com
labelled B, where the initial source of large number of harmonic frequen- plex waveforms, for example thosJ
voltage, e,, is of saw-tooth form. cies the waveforms are readily modi- of the standard television synchron
The voltage across the shaping cir- fied by frequency discrimination. izing signal, are made up of sew
cuit is the complex form, e, and is Hence care must be taken in trans- tions of one type of pulse which is
comprised of a saw-tooth component lating waveforms to provide circuits abruptly changed during intervals to
across R, a parabolic component of suitable bandwidth and linear another type. This is accomplished
across C,, and an impulse component phase characteristics. The charac- by “keying.” Thus a group of key-
across L,. The output voltage is of teristics of filter and other networks ing signals are developed by relaxa:
the required saw-tooth form. The are now commonly studied by observ- tion oscillators such as the pulse

Fig. 17—A square-wave generator rather
than the transmission line may be used 18
provide suitable time delays

Fig. 16—An artificial line provides timé

delay of input pulses, which may then b

combined with other voltages to form new
wave shapes
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q 19—Circuit for providing successively,
nplification and clipping of signal, to
sroduce wave pulses with steep sides

and e... Each screen
;d d-c voltage connection is suit-
y chosen and the pulse voltages
g» applied at the respective screen
d connections as indicated. It is
‘ndent that e,. is the same as
oppositely poled and augmented
a d-c potential. Hence the major
it of the time the component from
y is alone transmitted. When the
se occurs V, is keyed out and V.
isteyed in to change the waveform
diing the pulse interval. When the
se of V. occurs the signal from
V s added to that of V. for the durs
tih of the pulse interval.
t is often desirable to view cer-
tz1 sections of a long cycle of com-
it waveforms. This may be accom-
plhed by keying the position of
I time axis on the oscillograph
cten. For example composite
e of pulses of different height
13 as e, may be made up from
h:e pulse sources by means of a
bining amplifier. This will be
tlied as indicated to the vertical
les to change the position of the
¢ical axis. The frequency of
wzontal saw tooth deflection will
i be increased so that a single
zontal time axis trace occurs
ng each pulse interval. Thus we
view three sections of the com-
pli evele simultaneously and com-
ta: the waveforms of these sec-
An example of this type of

Ll e

Fig!8—Circuit for operating pulse wave-
forms from a fixed level

L CTRONICS August 1942

waveform viewing is shown on the
cover of ELECTRONICS for April 1939
where sections of the “odd” and
“even” portions of a complete cycle
of television synchronizing signal
are shown as separate and directly
comparable intervals. Keying pulses
are often applied to the grid of the
oscillograph tube to blank (black-
out) the screen except during pre-
determined intervals which are to
be observed.

Frequently a desired waveform
may be built by the addition or sub-
traction of available forms and by
delaying and then combining these
forms. A long artificial line is fre-
quently employed to provide short
delays. Thus in Fig. 16 if the artifi-
cial line is designed to pass the
essential frequency band of a pulse
voltage such as A applied to the
input, then the voltage wave at the
far end is of the same form delayed
by the time interval ¢ as shown at

If the far end is terminated by a
resistance Z equal to the surge im-
pedance of the line no reflection
occurs. If however we vary Z and if
the generator end. is also terminated
to avoid a second reflection then the
wave reflected back to the generator
end will be delayed by the interval
2t, as shown at curve C. However
the amplitude and polarity of the
reflected wave will depend on the far
end termination, Z.

If Z is infinite (open circuit) the
reflected wave is shown by the solid

line waveform (1). If Z is some-
what greater than the surge im-
pedence the reflected wave is de-
creased in amplitude as at (2). No
reflection is indicated at (3) when
Z equals the surge impedance. Reflec-
tion with reverse polarity indicated
at (4) oceurs with Z less than the
surge impedence and full amplitude
with reverse polarity as shown at
(5) occurs when the far end is short
circuited.

The output waveform viewed at O
may therefore be varied in form by
varying Z. The waveform shown at
(D)) is an example of the form due
to the original wave (A) and the
reflected wave (C,). The waveform
viewed at various points along the
line will differ due to the difference in
delays between the transmitted and
retlected waves, If only the delayed
wave is wanted it may be obtained
with the total delay 2¢ by applying
the voltage O, and the grid voltage
of the tube, to inputs of a combin-
ing amplifier whereby the component
form A is neutralized and reflected
wave C is developed.

Because of the long lines required
and the care required in buildin
them, electronic methods are gener-
ally more serviceable in obtaining
long delays of impulse waveforms.
In Fig. 17 we have a pulse waveform
A and our problem is to obtain a
related form ) which is delayed by
the interval ¢, and has the pulse in-
tervals as shown. Our procedure

51



Horizontal
sync and pulse gen.

Vertical
sync and pulse gen,

Fig. 20-—Functional diagram illustrating method of obtaining Iwo-dimensional saw-
tooth deflection on screen of cathode-ray tube with vertical and horizontal scanning

is to use wave A to synchronize a
relaxation oscillator at the same
periodicity and to adjust the circuit
constants of the oscillator so that the
pulse intervals corvrespond to the
delay interval In any circuit path
of the oscillator which carries cu
rent of the form B we insert a small
inductance or transformer so that
double pulse voltage of the differen-
tiated waveform C is developed
across a winding. This voltage is
applied to a second relaxation oscil-
lator in polarity such that synchroni-
zation is effected by the second pulse
of the pair. This gives us a source
of pulses suitably delayed and by
adjusting the circuit constants of
this second oscillator to give the de-
sired pulse intervals we achieve the
required waveform D.

It will be noted that the waveforms
have been shown relative to an a-c
axis which divides the area equally
above and below the axis. The ampli-
tude of a pulse relative to the axis
will thus depend automatically upon
the ratio of trace to retrace time.
Referring back to the waves of the
derivative series (Fig. 14) it will be
seen that the saw-tooth C has a value
of b = 0.9. The corresponding pulse
wave B therefore has the positive
amplitude 9 times that of the nega-
tive amplitude.

59
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It is frequently necessary to oper-
ate pulse waveforms from a fixed
level irrespective of its interval ra-
tios. This is termed stabilization and
is generally effected bv employing :
diode to develop a d-¢ component
equal to the peak value of the wave.
Thus in Fig. 18 the a-c impulse wave
oupled to the vacuum tube grid is
that shown as e.. The diode converts
this wave to the form shown as e..
This is because the diode, poled as
shown, draws a small amount of cur-
rent at each pulse peak to develop
and maintain the positive d-c com-
ponent e,. If e is of opposite polarity
it is preferable to reverse the diode
to develop a negative peak value of
d-c stabilizing potential. Frequently
the control grid of the vacuum tube
may then be used in place of a diode
to stabilize the wave by drawing a
small amount of grid current as each
positive peak occurs.

In the best of the circuits we have
been discussing the precise pulse
waveforms are not generally avail-
able. They generally occur in the
exponential form first mentioned and
are thereafter shaped by limiting
or clipping. This is generally done
by applying the pulse wave in large
amplitude to a vacuum tube stage
or stages as shown in Fig. 19. Sta-
bilization as also illustrated in this

cireuit will generally be employed.
The diagrams show that the wave:
form e, is set partially beyond cutoff
of the charactevistic 7, of tube ¥
due to the battery hias e. and sta
bilizing diode bias e, The outpul
voltage developed across R, is tiig
amplified form having flat trace
intervals. The wave e. is set with
the peaks beyond cut-off of the chais
acteristic i,. of V. by battery bias

and diode bias e, so that the ol
put voltage developed across RS
the desired pulse e.. By this succes

u
“
sive process of amplification and
limiting we may produce pulses Wit
sides as steep as our circuits permit
Expanded Time Bases
Two dimensional saw-tooth
i
{

flection is common in televisi
wherein the horizontal traces
spread vertically by a second lo¥
frequency vertical saw-tooth defl
tion voltage to form a grid of lill
or picture area. This process
shown in Fig. 20. The pulse gené
tors indicated in block diagram €
include sub-multiple pulse genera
so that a waveform such as B
lated to the scanning waveform
is developed in each unit. The wa
of form B from each unit are
plied to the control grid as shol
to blank the retrace and establi
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’k lines corresponding to the pulse
piks which divide the screen area
iip time intervals. A standard
mrce of frequency may be employed
t. synchronize the horizontal and
wtical pulse generators so that pre-
¢ time intervals of known value
4 established. Signals whose time
pitions are to be determined are
gin added to the grid voltage by
4| amplifier shown. Their effect of
bghtening or darkening of the
siien gnarks their position cn this
%1 dimensional time scale. Systams
% depicting various network char-
geristics have been developed using
1}/ type of expended time scale.
nother two-dimensional time
gue is the circular trace of Fig. 21
A hase splitting network serves to
pivide time quadrature sinusoidal
deection voltages to the deflection
pl.es which are in space quadrature.
A elliptical trace results which be-
pes circular when the two deflec-
fields are of equal amplitude.
is a case of rotating electro-
stic field.

Fig. 21-—-Phase splitting circuits

Thus

3 K, K, E, 10)
where e, is horizontal deflection volt-
age

K K, E.sin w ! 11)

where e, is vertical deflection voltage
= 12

From Eq. (10) and (11) above we

may write
I: 2wl
) 13
which is the equation of an ellipse,
If K\ E K; E, then, with (12) abave

7 K. E 14
which is the equation of a circle.
Also we note that

K, K K. E.

tan
when the trace is a circle.

Ordinarily the deflection sensitiv-
ties K, and K. of the two pairs of
plates are sufliciently equal so that
we need simply make the detlection
voltages equal to obtain a circular
trace. The radius of the circle,
which the spot traces at angular
velocity wt is then directly propor-

tional to the voltage E as Eq. (14)
shows. A signal e, applied to V, is
effective therefore to change the ra-
dius of the circle, as indicated on the
diagram. If the signal e, is periodic
at the frequency f = w/2% then the
ripple it produces on the circular
trace is stationary. If e, differs in
frequency from f it will move around
the circle.

If a saw-tooth voltage is applied
to the tube V. as shown, then it will
be evident that the radius of the
circular trace will change linearly
with time. If the periodicity of this
saw-tooth voltage is f,, and lower
than then the trace becomes a
spiral which is stationary if f., is a
submultiple of f. Otherwise the
spiral will rotate. If f,, is much
higher than f then the diagram be-
comes radial; like a series of spokes
radiating from a central hub. Sig-
nals applied to the oscillograph grid
or to the tube V. will register on
these expanded time scales and a
variety of useful arrangements are
possible.

are employed to produce two-dimensional deflections in polar coordinates
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HE following notes represent

simplifications in methods of cal-
culating the performance of band
pass and band elimination filters, es-
pecially when it is necessary to allow
for the dissipation in the coils. The
usual notation holds, i.e., F, and F.
are the critical frequencies (cut-off),
F. is the median frequency in the
eritical band, R is the terminating
resistance.

Band Pass Filters

Although there are a number of
networks which may be used as band
pass filters, the constant K type,
shown in Fig. 1, is most commonly
employed. In this structure, the
product of the series and shunt ele-
ment impedances, Z, and Z. respec-
tively, is a eonstant equal to K*. The
expected performance of the band
pass filter s usually obtained graph-
ically from the values of Z,/4Z.
These values are usually given in
texts and handbooks in terms of the
cut-off frequencies. The calculation
of Z,/4Z. becomes quite cumbersome
when dissipation must be taken into
account, but the simplifications that
follow are useful in that they do not
entail much saerifice in accuracy.

The impedance of the series arm
Z, at any frequency F,, may be ex-
pressed as follows:

Zy=32r Fn Ly — 21rfl'uC =
2 RF\ 4r F F1 R
ar s " 2x F\, (I F))
Simplifying,
. .2 F. bk
Z = j2R Fu (Fs = Fy
The impedance of the shunt arm
1
Ty 1 .
iZeFul, TG
27 Fu L

1—4r F L C;
Substituting for L. and C. their
values from Fig. 1,

. RFu (F2—Fy)

4: =19 (Fy Fy — Fud)

whence

o4

r

Notes on Band Pass

By H. HOLUBOW

Engineering Department, Thordarsen Electric Manufucturing Cu., Chicugo

7Z. _ 2(Fi* — F: F1) (Fs Fy — F\y%)

22, F2 (Fy — F)°

The attenuation of the band pass
filter at any point may now be cal-
culated from the relation

1

cosha = 1 4 é‘,'-

1

or graphically from

Z

42,
This equation, however, is cumber-
some to use, but the following simpli-
fication can be made:

For any point on the filter curve
corresponding to F', there is another
point F.. such that F,, F.. = F. F.
F.° Substituting F,, F.. for F, F. in

i
L| C] R

— 5l BLIE
_F-h

CEaMArR

C: L2 _(F-F)R
T L7 4Rk

g !
ut cz- i iF?‘FIiR

F:g. 1—Consiant K band pass filter circuit

Eq. (1), the following is obtained:

Zl - 2 :Fll? i‘ FN\ :F‘.",’ F‘l‘ . Fll? —
2z P2 (F, — )
2 (P, Fr) (Fz — Fu) —9 (F y)?
(F,y F,)? - 'F_) =S F\"’"
(2)
This may now be written as
Z, Fary’
22, Fa ) 2(n

where F'A, is the band spread at the
points of determination (F., F.),
while ¥a is the band spread of the
filter between points F. — F.. A
curve (Fig. 2) may now be made
that will give the theoretical deter-
mination of the attenuation at any
point of any constant K band pass
filter.

Attenuation in Filters with Dissipation

The attenuation of a band pass
filter obtained by means of curve in

Fig. 2 assumes no dissipation eithe
in the reactors or condensers. Th
dissipation in condensers is usually
small and can be neglected; the dis
sipation present in the coils, how
ever, is considerable, especially at the
audio frequencies. In the ideal filte
there is no attenuation within thy
pass band, while in an actual filte
the attenuation within the pass bang
may be considerable, especially it
the narrow band pass filters. How-
ever, if the attenuations at the mid
frequency F,, — F.F. and at R
are knowu, the response of the filter
may easily be determined.

In the contstant K band pass filtel

at the frequency F,, X,, X, and

Z.=2nF,LdorZ=2" z“ L1 \wherg |
: r . 2r FL E

dis 5 - orQ == (r is the

equivalent series resistance of the ré
actor) and L, is the series arm imn
ductance. In terms of the cut-off fre:
quencies (Fig. 1).

g _ 2nF.R 2P, R
LTQr (= F) T QR - F) |
In the shunt arm, X,. — X.., and as-|

suming dissipation present in the i
ductances only, |

Xedao—iXe
r4+7(Xee— Xe

XuwXea iXa

or

Zo = QX1 — jXua I

Inasmuch as the Q of a filter choka!

is seldom smaller than 20, the re

active component jX. may be nég
lected and, from Fig. 1,

, Fo.(F,— F)R
Z:=QXe =20 o,
Q(F:-F)R
- 2F .,
and
Z, _ 4F.
Z, Q (F,— F)?
and
Z = 2 ( ".‘m ).
2Z, Q2 Fy— F ] !
at

& }
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ind Band Rejection Filters
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ATTENUATION IN DB

1 Fa- Fu . F2- Fy A
] Fe=F1 Fu-Fu Q.(Fa-Fs)

I 2—Curve showing attenuation of band pass filter, without

! taking into account resistance in coils

Attenuation at f

‘he attenuation at the midband
fijuency may be found from tables
o'nyperbolic functions where

cosha=l+2z

W a is a‘tenuation in nepers.
Hvever, inasmuch as a at the mid-
9d frequency is less than one
lger, the following approximation
i be used:

4

cosha = 1 + : ]
Ulig the first two terms

a? _ 7,
1+§'!‘1+2z

—Jn2 P
‘ 70 X Fy — F, nevers, 3)

_173_ F.

) ; T
0 BT, decibels (3a)

{’he error from using this ex-
Pision is less than 4 percent for a
-’? than 8 db.
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or condensers

Attenuation at a Cut-off Frequency, F.

In the same manner it may be
shown that at F,
F, — Fl
ey r +J F.
2Z_2 Fl %
a-ja[E Fm
where d is the dissipation factor of
the filter components. Performing
the indicated operations

A
2Z,

(F.)+12d_ (F F) (F 2
l'-.‘-F _’d(l'—l')

Inasmuch as d is usually small, all

= 2%

terms containing d° or d° can be
negiected.
Zl = 2 — v F‘ .
27, 1+ 324 g +4d
_ [F: + Fy|
= 2 + ;24 | n.Fz F.
o 2 F: R
= St i QlFR— F|

The attenuation at F, or F, may be

Fig. 3—Attenuation of band pass filter at the ecritical frequencies
F, and F; when the coils have dissipation

obtained from the curve in Fig. 38
where the abscissas are in terms of

_Fy+F
Q@ (F:—F)

or

F, + Fy

b gy

To illustrate the procedure in the
design, let us assume that it is re-
quired to obtain the expected per-
formance curve for a band pass filter
when F, = 3000 cps, F. = 4000 cps,
and the dissipation factor of the coils
is 0.04 (@ = 25), and in which
F. = /4000 X 3000 — 3450. The
theoretical performance of the filter
may be calculated as shown.

Fai  Attenuation

Fu Fa Fa  indb
2800 4300 15 17
2600 4620 202 225
2400 5000 2.6 28.0
2000 6000 40 36.0
1500 8000 65 445
1200 10000 88 50

In this table either F. or F. is
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T T Y T T T I T
] 1
- 1.._ - — .L— - 1, JI-- —r — g
| | |
[ + -+ ' T T
-RFECT FiFER
- T T T T T Fig. 4—(Left) Perform-
= LSS ) | \ IS EE . 1 ance c.urve of band
pass filter as calcu-
| | { lated by the methods
A | outlined in this article
o 20 {
z
|
% 30+ — A1 A +
=
z 1 |
v - ; HH
g ‘ N
40 Lb mal mie i —'—I—F— N—++H
|
* \*\'\ 1 Fig. $—(Below) Band
- | | o I [ 138 11 W x elimination filter of t}.\e
constant K type in
| | o } | which the series and
| ) I l | [ shunt reactances are
"‘l 3 as shown, in terms of
g 2 . ° SRLNE B At the terminal resistance
FREQUENCY IN KILOCYCLES R
assumed and the other frequency is L ]
calculated from i L,:gF_z_'—FQ—
Mk F2
F.F. F, F,
FoOor from F .
n . G, e G AR
and R
Fa Fn—Fu C. La= g+
Fa ~ F:-F T ofah
The attenuation in decibels is ob- 2" TIRF2R

tained from Fig. 2. The insertion
loss at F,, is obtained from Eq. (3a)
and is

17.3 3450

25 <1000 = 24P
The insertion loss at F. and F, is
7.6 db, (obtained from Fig. 3). The
expected performance curve of the
filter is as shown in the heavy line
on Fig. 4.

Band Rejection Filters

The band rejection filter does not
find as wide an application as the
band pass filter. Nevertheless, it is
desirable to be able to predetermine

Broadcasting Under War Conditions

together the nation as a unified whole.
It is perhaps the most effective single
method of disseminating propaganda,
in the dictionary sense of “tending to
persuade by just discussion and ar-
gument.” One has only to listen to
an hour’s radio program to be con-
vinced of the importance broadcast-
ing is playing in the building up of
national solidarity, for each and
every program makes its appeal for
some cause or another which is in-

the performance of this type of fil-
ter. There is only one type constant
K structure that is commonly used,
as shown in Fig. 5.

Using the same method of analysis
as in the case of the band pass filter,
it is found that

Z- Fz - Fl = ”‘A

2Z, Fo— Fu Fa
This relation is similar to that ob-
tained for the band pass filter ex-
cept F. — F, and F.. — F,, are inter-
changed. The theoretical perform-
ance of a band rejection filter may
be then obtained from curve in Fig.

= —2 -2

2 using F for the abscissas.
Al
At midband frequency 2 = Ff =

1 .
27 FeC for both the series and the

shunt arm. At F,, |

2F. (F, ~ Fi) RQ

Zv=2xF.LQ P
, _ 2w k. L W R
q 2 F F)Q
Z, F.—ﬁ‘ F, —
275 & 2 l ( )Q’ (

Attenuatlon a at mldband may be
obtained from the relationship

Z
cosha = 1 + 27
where
2
Inasmuch as the attenuation is usu
ally large,

cosh a

S iR
2 2%, F.2
or
F. F
Sl L
The attenuation
a = 2 log, 2”2’ i Q nepers,
or
a = 40 logm2F 7 ; 'Q decibels
At the cut-off frequencies F. and
F
F, F, 1
d I
Z F. : (
27,

F,—F F (‘—r‘)
F. Fa
Simplifying and discarding terms

containing d° and d*, we obtain

y Fy +- 7l
2z, ’ ﬂd - F
B F
2= 20w, —F '

=

The attenuation at points F. aid £
for band rejection filter is obtained !
in the same manner as for band pass !
filter from Fig. 3

(Continued from page 3} |
—

tended to further our war effort.
Only one important speech from
Washington or London need be
marred, through failure of strategi-
cally critical equipment or of inex-
perienced personnel to bring us force-
fully to the realization that broad-
casting must be maintained because
it is so vital a ecg in our vast war
effort.

There is no use taking an alarm-
ist’s point of view with regard to

the present situation, for those fac
tors which are being recognized a8 &
potentialy dangerous can be rectified
in time to alleviate any serious dis-
ruption of service. Nevertheless, the
problems confronting the broadcast:
ing industry must be squarely faced
immediately, so that steps may Db
taken to assure the industry thatit
will receive the personnel and equ{p
ment it vequires to maintain 18
services. B [,
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'PROPAGATION CONSTANT AND
CHARACTERISTIC IMPEDANCE

of High Loss Transmission Lines

Gaphical and analytical methods for determining the characteristic impedance and propa-

gion constant of transmission lines having high losses resulting from series resistance are

psented in this Reference Sheet

‘[ANY transmission lines have a
D negligible leakage conduc-
tar2 but have a relatively high
sers resistance. This is particu-
lar true of lines operated at radio
freiencies. For such lines the usual
forulas for low loss lines are in
sellus error.

fere are many applications of
10! especially designed to have a
nig loss besides those high loss
0k0.ems normally encountered. Such
apgcations include power dissipat-
ingines in which a short section of
L tinsmission line which has a high
'eslance is used." Other applica-
10 include attenuating sections in
vih a section of a high resistance
ings used to reduce a voltage.

I the accompanying charts are
hon universal characteristics of
uellines. These curves show simul-
anjusly the components of the line
ha cteristic impedance and of the
rol gation constant.

Characteristic Impedance

Aline with a negligible leakage
a3 series impedance of

Z = R, + jwL (1)
ufl shunting admittance per unit
g1 of

Y = juC 2)

h& R, represents the series re-

sistance of the line per

unit length,

L represents the series  in-
ductance of the line per
unit length, and

' C represents the shunting ca-
pacitance of the line per
unit length.

"4 1. Brown and J. W, Conklin, Water-

DlOJ‘Resistors for Ultrahigh Frequencies,
f‘% INICS, Vol. 14, No. 4, April 1941, pp.

By KARL SPANGENBERG

Stanford University

Such a line has its characteristic
impedance given by

R JR. N 3)
Y ! 2k '

where R.= VL/C, is characteristic impa-
dance for R, equal to zero, i.e. no
loss, and

A

A represents the free space wave-
length.

It is convenient to express com-

ponents of the characteristic im-
pedance in units of R,, thus
Z, R iX
RTERTTTE @

where » represents the real part of
‘Eq. (3), or the resistive component
of the characteristic impedance, in
units of R, and 2 represents the
imaginary part of Eq. (3), or the re-
active component of the characteris-
tic impedance, in units of R,. It will
be seen in the above that the factor
R.,2/R, is the series resistance per
free space wavelength in R, units.

Some approximations for limiting
cases are useful. For small R,, (less
than R,/3,)

¢ = R\/4r R, 5)
=1+ (2%/2) (6)
For R., greater than 30R,/a,

R, ,
R) ) .

S R,
z = VAR./4r R. <1 - ‘}:’,T) ®)

VRN/4r R, <l +

Propagation Constant

The propagation constant of the
line per unit length is given by

2r | iR
- =1 Jit, \
IR N ek ©

It is convenient to express the com-
ponents of the propagation constant
in terms of the values per free space
wavelength, thus

Yy=a+jb (10)
where a represents the attenuation
constant per free space
wavelength
B represents the phase shift
constant per free space
wavelength
It is seen that the attenuation con-
stant is zero for zero series resis-
tance and increases without limit as
the series resistance increases. The
phase shift per free space wave-
length is 2= radians for zero series
resistance and increases without
limit as the series resistance in-
creases. For R,, less than R,/)\

a = R.\/2R. nepers par free space wavelength
(11)
a = 434 RA/R. db per free space wavelength
(12)

2
A 1 .
8 =2r [l + <lz> -R—] radians per free

space wavelength (13)

2
A
B = 360[1 3F <1; )-—81 -]degrees per free

space wavelength (14)
For large R,, (greater than 30 R,/%\)

a = VrRN/R, <l = };R)‘) nepers

per free space wavelength 15)
a = 2135 VR, (1 - R ) ap

’ e R

par free space wavalength (16)
8 = VrR.\/R, (l + ”R”) radians

R

per free spacs wavelength (17)
B = 180 VR/R, <1 + ”[-{RA) degrees

per free space wavelength (18)

ELECTRONICS REFERENCE SHEET



The graph is ploited to show the
reactive component of the character-
istic impedance plotted against the
real component, both components of
which are measured in terms of
units of R,. The curves also show
the attenuation in 2 = nepers, plotted
against the phase shift in 2 = radians.
For convenience in using small
values, the graph is divided into two
portions, the portion in the insert
showing the region near the origin
on an enlarged scale.

The use of the graphs is illustrated
in the following examples.

Example 1: A rhombic antenna is
fed with 1 kw of power at 10 meters
or 30 Mc. The antenna radiates 60
percent of the input power and puts
40 percent or 400 watts into the

terminal impedance. It is desired to
dissipate most of this power in a
transmission line made of No. 10
iron wire so that only 40 watts
reaches a resistor at the end of this
line. The terminal impedance should
be nearly 600 ohms.

The No. 10 iron wire has a diam-
eter of 0.1019 in. At 30 Me the skin
depth is of the order of 0.0001 in.
so that the ordinary skin depth form-
ulas for resistance can be applied.
The resistance of the wire is about
1156 ohms per wavelength.

Let R 600 ohms. Then RA/R,

1156,/600 1.927. From the
charts, R/R 1.0116. Therefore
R 606.96 ohms. Also, —X/R
0.0553, so that —X = 33.18 ohms.
Hence, Z 607 j 33.2 ohms.

Reactive and resistive componen!s of characteristic impedance. and attenuation

and phase shift of transmission lines with high losses.

The insert, upper right

corner, is an enlarged scale drawing for small values of the graph
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The attenuation is 0.0553x54".
3.03 db per wavelength. For ,
power to be reduced to 1/10 of
initial value or 10 db, the lengtlg
the line must be 10/3.03 = 3.3 w;,
lengths = 33 meters. This lengtls
wire will dissipate 360 of the
watts fed into it. The other 40 v,
must be taken up by a terminaly
sistor. A 1.5 inch spacing of §
wires is needed to give the impedag
characteristics indicated above.

Example 2: It is desired to m}
an attenuator, for use at 51.5 cm,
Me, in the form of a section ol
concentric line. The line is to hay
section of its center conductor m:
of a metallized resistor. Use a 1}
ohm resistor, 1 inch in length, |
1 inch in diameter. At this freque
the resistance will be assumed no
be affected by the frequency.

At 51.5 cm, one wavelength ig
inches long. The high resistance:
tion of the line has a resistance
1600 ohms per inch. Let the chai
teristic resistance of the line
about 75 ohms which is given by
ing an outer cylinder with an in
diameter of % inch. Therefore i
R 1000x20/75 267. Using
high resistance approximation |

attenuation = 27.35 V267 ( 1 2’(;7) = |
1
439 db per wavelength = 21.95 db perini |

The resistive component of thech s
acteristic impedance is .‘

{
r=R/R. = ‘/2467 (1 -%2;7) 48
™
Therefore R 4.69x75 352 ot

and the reactive component of cil
acteristic impedance is

_ 26] 8 |
= & s A/ Rebir (l 267) {
Therefore —X 4.52x75 =0
ohms, so that Z, = 352 — j 3390l

From the phase shift formuld i
the 1 inch or 1/20 wavelength secfiy
the phase shift is calculated to hl
phase shift =5 V267 (1 +2gi) Tl

It will be observed that the phd|
shift and the characteristic impé
ance differ tremendously fromid
corresponding low loss values. =

The high resistance 1 inch sect!
of line must be matched todl
75 + jO ohm non-resistive portioiii
the line in both directions. Wh‘f
this is done the attenuation Off:
section is approximately 22 dbidft
the phase shift 149.5°.

I



OCD Carrier Current Tests

PESTIGATING the practicability 'of

sing existing electric power dis-
$ibsion lines for dissemingtmg pre-
jmiary air-raid warning signals and
wnal information to civilian defense
leranel, the Office of Civilian De-
#ns has conducted a series of tests in
% lstern city and suburban environs,
in existing broadcast receivers with-
ut lteration for picking up carvier-
writ or “wired radio” signals fed
itohe lines on 720 ke.

Fr requirements were laid down
y g7ance. These were:
\l.2adiation from the lines shall be
[ ndirective value to enemy raiders.
2. "he signal at all desired terminal
icboms must be dependable, adequate
wd wust not be affected unduly by
ining nodes, power loads, or other
le haracteristics.
8, 'he substation equipment for gen-
Wty and superimposing the carrier
ws be of reasonable power rating,
ad ust entail a minimum of critical
abiials.

4. 'he signal must he capable of cen-
«af nint control and must not be un-
wlyubject to. sabotage or jamming or
serignals.

Line Data

Tie types of power distribution
188 ere available in the area selected
£ tests:
TVE “A”—In the héavily loaded
'Whwn area all low voltage second-
igire connected in multiple or paral-
| (irid type” network). Service is
d¥the system at various points, de-
udlz upon load requirements. Feeder
'é8 are interconnected to several
WE sources. All distribution is es-
ntix‘y underground, with various
MSrmer vaults strategically lo-
L8l hroughout the area.
IYE “B”—In outlying areas under-
"W 4,000-v feeder line distribution
@loyed. Underground pole and
Wi type transformers are fed from
:il_?ically located substations which
*@turn fed from three-phase 13,-
'# nes. Low voltage secondaries of
1grround pole or subway type trans-
I88: distribute power to service en-
8| over an area of approximately
M are blocks in residential sections
@oroximately one square block in
ﬂ:lfl rhood commercial areas. Feeder
tiilition from the substation is by
“$hase, 4,000-v “Y”-type distribu-
INith the center-tap or neutral
'}lh'd at the substation as well as at
1% points throughout the system.
12 “C”—In suburban areas the
W verhead power line distribution
“ihis used. Various substations are
einected by both 13,000-v and
/three-phase feeders. The three-
5€iL,000-v feeders emanating from
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|

these various substations distribute
power to subscribers in the various resi-
dential and commercial areas. The pri-
maries are shunted at convenient points
by the usual pole type transformer.
Low voltage secondaries which distrib-
ute power to subscribers generally run
parallel to the primary feeders for a
distance of one-quarter wavelength or
more.

Equipment Used

Equipment used for the tests con-
sisted of two relatively low power radio
transmitters, one consisting of a com-
posite electron-coupled oscillator-buffen
stage and a 6L6G power amplifier, high
level modulated by means of a three-
stage audio amplifier and the other con-
sisting of a 25-watt amateur trans-
mitter modified for broadcast band op-
eration. The latter unit used a type 807
tube in the final r-f amplifier. Both
units were equipped with the usual
microphones and audio oscillators cap-
able of turning out a 1,000 cps tone.
They were capacitively coupled to dis-
tribution lines.

Broadcast receivers used for the tests
included battery portables, auto-radio
and standard line-operated types. Re-
ports were also solicited from listeners
located in the areas selected for the
tests.

Test Results

Testing results on Type “A” lines, a
transmitter was coupled into power
service lines at a fuse box located on the
seventh floor of a downtown office build-
ing. Various nearby loeations were
checked to determine the area covered.
The signal was received satisfactorily
in other offices on the same floor and, in
some instances, on other floors but in
no instance was there any indication
that the signal followed electric power
distribution lines outside the building.
By using a portable battery operated
receiver a strong signal was detected
three-quarters of a block from the build-
ing. Tests even at this distance, how-
ever, indicated that noise level caused
by elevators, motors, diathermy and
other electrical equipment precluded
satisfactory results in accordance with
requirements 2 and 3. The result was
not unexpected inasmuch as heavily
loaded neutral-grounded grid networks
carry several times the power load ex-
perienced under average urban condi-
tions. (The problem of civilian defense
communications and signalling is not
considered serious in central business
areas due to the usually ample telephone
and alternate wire facilities available.)

Testing on Type “B” lines, a trans-
mitter was connected at a substation.
Dummy load against earth ground was
used for preliminary tuning of the

resonant L/C coupler. When con-
nected to the 4,000-v primary very lit-
tle retuning was required, indicating
that the distribution line was being fed
under almost short-circuit conditions.
The neutral of the three-phase 4,000-v
system was well grounded at almost the
same point. An estimated five watts of
power went into the distribution system.
A tour of the area supplied by the
particular line bus “disconnects’” which
were energized indicated good coverage
and proved that the signal was follow-
ing the 4,000-v feeder lines. Although
but one phase of the three-phase 4,000
v-primaries were energized directly it
was apparent that the other two phases
were receiving equal energy as trans-
formers connected to these phases ap-
peared to radiate the same signal
strength. Strong signals were detected
at manhole locations by means of a
portable battery operated receiver for
approximately two miles distance from
the substation. Where transformers
were of the subway type, fully shielded,
no signal was received. Tests conducted
with various receiver coupling methods
to determine to what extent the signal
was being induced into low voltage
house secondaries were generally un-
successful. No attempt was made to
bridge primaries to secondaries of sub-
way transformers, inasmuch as the
equipment needed to do so on the scale
which would be required was considered
unjustifiable. It was concluded that al-
though requirements 1, 3 and 4 were
accomplished satisfactorily terminal
locations desired in requirement 2 were
limited to the comparatively few points
where access to the 4,000-v primary
(Continued on page 130)

How The Wind Blows

THE OFFICE OF CIVILIAN
DEFENSE, investigating every
possible means of keeping
civilian air-raid wardens and
other officials in constant touch
with headquarters, has already
set up a War Emergency Radio
Service plan in cooperation
with the FCC

NOW THE OCD is hard at
work investigating alternate
signaling facilities. Here are
some pertinent notes concern-
ing one phase of the busy or-
ganization’s carrier-current in-

vestigations.
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The ignitron is @ mercury-arc rec-
tifier having a special control elec-
trode or ignitor for starting the arc.
Of the three G- ignitrons shown,
the two farthest left are welding-
control types; the one above, a
power-rectifier type.

J——

i Id-
i fa typical we
way view © sl
ingc-‘:':mroltypeiggl';o‘ng.:;:z:h -
re"ilﬁ'ern se':w":’e features :‘h;vlven
e "oindude a deionization au‘"-
bd:::sh-hood baffle, and an @
as

lary anode.

Anode lead—connects tube in series |
with line,

Strong glass seal to insulate an

[Hon connection for cooling water.

Stainless-steel tube wall surrounded i
by water jacket. ‘ i ]

| ; Mercury pool (cathode),
Ignitor—with tip immersed in mer- L - .
cury pool. Connected in series with . ‘
timer to control tube operation. |

Cathode terminal for support of

/and for connection in series
Ignitor lead. [ line.




Myriad New Applications Lie Ahead for

the Electronic Engineer

‘[E use of ignitrons in industry has grown steadily in the
‘elding-control and power-conversion fields. The advantages
\sd by their use over ordinary mechanical devices are many:
"here are no moving parts, hence little or no attention is
red—one reason for the low maintenance expense of elec-
© equipment. (2) G-E ignitrons are sturdy and do not re-

extreme care in handling. (3) Because they are replace-
anits, tube failure results in only the few minutes’ shutdown
sary for making a replacement.

FAST, ACCURATE, RESISTANCE-WELDING CONTROL

,éthis field, G-E engineers have developed electronic-control
‘gument using ignitrons which now makes it possible to weld
néi's and alloys once difficult or impossible to weld. Ignitrons
Wsiimmediately accepted for this job because of (1) their abil-
&y pass the very high currents needed to develop the necessary
i#a and (2) their quick response. The flexible and accurate
M onic control of current with ignitrons is evidenced by
iffer, neater, and faster welds and a reduction of rejects.

~ he sale of these tubes conveys no license, either expressed or implied
"\ nder patents of the General Electric Company other than those coo-
ring the tubes themselyes.

RESISTANCE WELD-
ING IS A HIGH-SPEED
PRECISION PROCESS
when ignitrons are used to
control the high-current
surges necessary for this
work. There are practi-
cally no resistance-weld-
ing machines in use today
that require currents
higher than G-E ignitrons
are able to control,

_;‘WER-RECTIFIER SERV.-
S AADE EASY in E. D.
Wup mine at Blanche, Ky. A
oftle d-¢ substation, 200 kw,
[  olts, including a sealed-

litron-type rectifier. View
‘MM 5eneral Electric FG-238-B
nins and the FG-1792 thy-
10 used for firing,

—

ERAL @ ELECTRIC

The long life of G-E ignitrons and the ease of replacement are
also important. Another consideration is their comparatively
small size. Since they require only a small amount of auxiliary
apparatus, valuable space can be saved in high-production
shops.

SIMPLIFIED, QUIET, HIGH-POWER CONVERSION

Power rectifier service is a new field of application for ignitrons
in which G-E engineers are also contributing. Electronic recti-
fiers show how these tubes can replace hard-to-get rotatink
equipment, and often do a better job, with fewer auxiliaries,
lower installation cost, less maintenance, higher efficiency,
simpler control, and with no noise or vibration.

One application suggests another. Think of G-E ignitrons
when accurately controlled high-current surges are necessary
for a job.

Electronic control is fast making yesterday’s impossible jobs
a regular part of today’s production. General Electric has a
complete line of electronic tubes—for work that must be done
better and faster. General Electric Co., Radio, Television, and
Electronics Department, Schenectady, N. Y.

MAXIMUM RATINGS

I Corre- | Maxi- Shi
Welding Kva |sponding] mum Corre- Cool P Ask for
control | Price De- | Average | Average sponding| %" Wp!nﬁg This
Types* mand | Anode | Anode Kva ng .enlg‘ Bulletin
urrent | Current | Demand)| L
|1 ____|Amperes |Amperes J . .
GL-415 $33.00 300 | 121 224 | 100 | Water 6 | GET-968
FG-271 55.00 600 | 30.2 56.0 200 |Water | 12 GET-967
FG-235-A | 110.00 | 1200 | 75.6 140 400 | Water| 16 GET-967
FG-258-A | 250.00 | 2400 | 192.0 355 8C0 |Water | 45 GET.967
MAXIMUM CURRENT Shi
PDWCI’- il A k f
rectificr Price Vl?;-lis Peak | Average A‘:;:::” ﬁ‘:;l \l}:.-ln:ﬁt . isor
Typest | Amp Amp ) Minute in Lb Builetin
GL.427 $55.00 |32?) ‘g s 3 2
0 180 300 400 |
FG-238.B | 355.00 500 1(2,00 225 300 Water | 35 | GEA-3565
FG-259B | 20000 | {2001 200 | 130 | 200 Iyl 22 | GEA3565

welding-control types are 200 volts and 40 amperes.

amperes. Maximum requirements are 150 volts, 40 amperes.
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Engineers at .LR.E. convention discuss engineering activi-

ties under war conditions, application of f-m 10 home
recording, and award Morris Liebmann prize to Dr. S. A.
Schelkunoff for contributions to the theory of electro-

magnetic wave radiation

Summer Convention of the
Institute of Radio Engineers

SMALLER THAN ANY CONVENTION within
recent years was the Cleveland Sum-
mer Convention of the Institute of
Radio Engineers, held at the Statler
Hotel, June 29, 30, and July 1. A total
registration of approximately 250 per-
sons was indicated with .an attendance
at each of the meetings of about 180.
This low attendance and the lack of
papers on new developments reflected
war-time activities of the radio engi-
neers.

Highlights of the convention were the
luncheon on Tuesday afternoon, at
which Frazier Hunt, General Electric
News Commentator analyzed world af-
fairs and evaluated them in terms of
recent developments in the Mediter-
ranean, the banquet on Tuesday night
which included a talk by George C. A.
Hantelman on his collection of 14,000
recording -dises, and the trip on Wed-
nesday evening to Nela Park, and the
Warner-Swasey Observatory to view
the large Schmidt telescope. -

At the banquet on Tuesday Evening,
the Morris Liebmann Memorial Prize
for 1942 was awarded to Dr. S. A.
Schelkunoff of the Bell Telephone Lab-
oratories “for his contribution to the
theory of electromagnetic field in wave
transmission ,and radiation.”

In opening the convention on Monday
morning, addresses of welcome were
given by A. F. Van Dyck, president of
the IRE, P. L. Hoover, chairman of the
Cleveland Section, and Carl E. Smith,
chairman of the Convention Committee.
In his address, Mr. Van Dyck empha-
sized the position of the radio engineer
in the country’s present war effort, and
pointed out that while a certain amount
of secrecy may be necessary to prevent
the enemy from knowing what is being
developed in this country, this policy
may become harmful if it prevents our
own research workers or engineers from
becoming familiar with the develop-
ments taking place at the present time.
A free interchange of technical ideas is
necessary if we are not to limit the
present activities of research workers.
Ways and means must be found to de-
termine the results of research activ-
ities now under way. It was also pointed
out that the Institute is engaged in an
active program of standardization of
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radio components which, it is believed,
will prove beneficial after the war. As
a result of the recent urging by the War
Production Board to minimize travel, it
was indicated that the Cleveland Con-
vention may be the last for the duration
of the war.

The first technical paper of the Con-
vention was “Recording Standards” by
I. P. Rodman, Columbia Recording Cor-
poration, New York, whose paper was
largely a recital of the preparation and
establishment of standards for record-

ing and associated equipment used for

broadcasting, under the sponsorshi
committees organized in June, 1940
the National Association of By
casters. The reports which have alr
been prepared, have been forwarde
all broadcasting stations. The st
ards covered such items as the meg
ical dimension of records, direction
speed of rotation, the electrical
arcteristics, recording level, signa
noise ratic and wow factor meas
ments. The most desirable frequ
characteristics for transeription re
was the point of most concern in
committee meeting establishing
standards. The standard finally ado
for lateral transcriptions was a ri
characteristic, almost linear from
db at 100 ¢ps, to + 16 db at 10,000
For vertical transcriptions the stand
rises almost linearly from —14 db
50 cps to 0 db at 400 cps, is flat at (
between 400 and 1500 cps and then r
to +5, +10, and +18 db at 4200, 6!
and 10,000 cps, when the freque
scale is logarithmic, in both standa

The second paper of the morning,
forming one of four papers on a sy
posium on sound recording and dis
tion was delivered by G. L. Beers
C. M. Sinnett, of the RCA Manufac
ing Company, under the title “Rec
Developments in Record Reprodue

100 T T T
™ ‘
| Comparison of Tracking Weight Required for
80— o Various Pickups : §il
] ]
60|— A-Standard crystal type-operating vertical force 70 grams I i
B-Transcription pickup magnetic type-operating vertical force 45grams
C- Recently developed crystal type-opera ting vertical force 28 grams |
50 |~ D- Frequency modulation type -operating vertical force /8 grams T
2 |
G 40
T
© |
30—
201
10
o .- ; . 1 i i Ll k |
100 1,000 10,000 S
Frequency
L

Fig. 1--Graph illustrating the tracking weights required for pick-ups of various
construction and illustrating the advantage of the f-m type of pick-up (curve D)

300V

Fig. 2—Schematic wiring diagram of oscillator and discriminator of f-m phono-
graph pick-up recording system

August 1942 — ELECTRONI



¥ ANACON DA

from sume

AT,0FF
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* Anaconda’s Central West plants still have unfilled capacity on
“/magnet wire and coil production . .. for war work. In addition
10 these facilities, they have experienced personnel to help solve
problems you might have with this phase of manufacture.

Here is an opportunity to release your time so that it can be
I devoted to other important problems. Our sales offices, located
in all principal cities, are near you. Call

I:t(?day. A representative will be glad to Rkt DA
+discuss your problem. from umer

" SENERAL OFFICES: 25 Broadway, New Yo.rk City This familiar trade-mark
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Sales Offices in Principal Cities

These Improved Insulations
Are Now Available
Nylon —Vitrotex —and Formvar

The commercial development of Nylon
and Vitrotex insulations is in part the result
of Anaconda research . . . research that
continues with redoubled effort produc-
ing new products for war work. Of course,
when peace comes, the benefits of this re-
search willbe readyforindustry everywhere.
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Systems.” The research underlying
this paper (as well as that for other
papers, for that matter) was concluded
before the United States entered the
War. Investigations were conducted
during the past two years to determine
the prospect of materially improving
the overall performance of record-re-
producing systems. Considerable atten-
tion was directed toward the possibility
of reproducing frequencies up to 10,-
000 or 12,000 cps from standard shel-
lacked records without the introduction
of objectionable surface noise. The pos-
sibility of producing a frequency-modu-
lated signal by means of a special
pick-up and associated circuits was
studied and such a method was found to
lend itself to a realization of many re-
quirements considered essential to a
satisfactory reproducing system. A new
pick-up, consisting of a metal frame or
mounting block serving as a support for
an insulated plate which holds a thin
ribbon and stylus, was developed as the
first essential unit in the frequency-
modulated system. The lateral displace-
ment of the stylus in this pick-up re-
sults in a change in the position of the
ribbon with respect to the fixed mount-
ing block, and thus produces a change
in capacitance. In the frequency modu-
lation pick-up it is essential that the
change in capacitance with displace-
ment of the stylus be such as to pro-
duce a linear relationship between fre-
quency change and motion of the stylus.
This condition is fulfilled, to a practical
extent, in the type of pick-up already
mentioned.

The pick-up producing capacity vari-
ations may be connected directly across
the tuned circuit of the oscillator. This
arrangement is not particularly desir-
able because the tone arm is made un-
duly large and the heat from the oscil-
lator tube causes the end of the tone
arm, which is handled by the user, to
become uncomfortably hot. The same
result can be accomplished by mounting
the oscillator tube in the main instru-
ment chassis and connecting it to the
pick-up through a resonant transmis-
sion line which is used as the oscillator
tuned circuit,

A simple resonant circuit is utilized
as the means for converting the oscil-
lator frequency variations into changes
in the amplitude of the signal applied
to the diode portion of the 6R7 tube.

The schematic diagram of the circuit
used in the f-m 1recording system is
shown in Fig. 2. Considerable attention
must be paid to an arrangement of cir-
cuit and components which are free
from temperature changes, and at the
same time enable the pick-up capacity
variation to produce the desired fre-
quency changes, as a result of modula-
tion.

A considerable portion of the Beers-
Sinnett paper was devoted to a
discussion of the experimental and
mathematical analyses carried out to
determine the characteristics of:

(a) Lateral mechanical impedance,

(b) Lateral force acting upon stylus,

(¢) Response characteristic of pick-
up and tone.
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Fig. 3—Slimplified wiring diagram of
reactance tube circuit which acts as an o
adjustable inductance in the distortion
meter described by J. E. Hayes. This
type of circuit replaced the inductances

1o= Ro#
in a bridged-T frequency discriminating o RotiXo
circuit €o
Fig. 4—Simplified schematlc wiring dia- |
gram of the distortion meter. Gain is |

provided by the pentode, while proper
phase relations are maintained by the
triode cathode follower .

— |
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(d) Tracking weight required to scribed, makes it possible when u
overcome vertical force due to conventional shellacked records, to
lateral velocity, tend the frequency range of a record

(¢) Tracking weight and relative out- producing system to 10,000 or 12,000
put to be obtained with different cps with a surprising freedom from sux |
radius of stylus, face noise, mechanical noise, and

. tortion. A further reduction in sur
_An experimental frequency modula- noise can be obtained with shellag
tion record reproducing system, of the records if they are recorded with a hi
type deseribed has been in use for some frequency accentuation  character
time. All of the evidence to date indi- which is comparable to that used
cates that the system is a practical one transcription. Experimental record
and not adversely affected by changes in  this type have been made. The sur
temperature, humidity and line-voltage. noise obtained from these records W
. The experimental frequency modula- the frequency modulation reproduciig
tion pick-up meets the requirements of system was reduced to a point where
a satisfactory pick-up to a degree was not objectionable to the most ¢
which has not previously been obtained ¢al listeners.
in a relatively inexpensive device. The Although the calculations and mé
general performance characteristics in  urements which have been given
a pick-up of this device can be caleu- confined primarily to 78 rpm, records
lated within reasonable limits. the same performance advantages

From the listener’s standpoint, the retained in a frequency modulation

experimental frequency modulation producing system designed for &
phonograph system which has been de- scription.

Q00Iur 000iufF a
IT it [ *'ﬂ—
e
T\J :a;§,. | 2

- RS 3
g NMoo| a0 i A " |

Fig. 5—Circuit of four-tube portable radio receiver which fits into breast pocket
of man’s sult, as described by W. J. Brown
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SMALL PARTS DOINC THEIR DUTY ....

ed of the communicated signal —on

the land, in the air, and at sea...the tank, the motorized service—in the
bomber, the fighter, the interceptor...the entire fleet, everywhere down
to the smallest contact unit, CINCH parts are in it doing their duty.

CINCH MANUFACTURING CORPORATION
2335 West Van Buren Street, Chicago

\ SUBSIDIARY: UNITED-CARR FASTENER CORP., CAMBRIDGE, MASS.
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A paper by H. E. Roys, RCA Manu-
facturing Co., Indianapolis, on “Meas-
uring Transcription Turntable Speed
Variations™” was the third paper on the
recording symposium of Monday morn-
ing. Because of the extensive use of
discs of the transcription and home
phonograph type in the radio broad-
casting field, it is becoming more im-
portant to maintain high standards of
record reproduction. One of the essen-
tial requirements is that of speed con-
stancy or freedom from wows of the re-
producing turntable. The term wow
is now generally used to denote such
speed variation.

The effect of speed variations as per-
ceived by the ear occur as direct pitch
variations at low rates, increasing to
flutter at higher rates, and finally in-
discernible as pitch changes but recog-
nized as distortion due to the production
of side bands because of frequency mod-
ulation.

Early wow equipment developed for
measuring turntable speeds with the aid
of a constant note record and a fre-
quency modulation detector consisted of
a tuned circuit where operation was on
one side of the resonance curve. The
present laboratory equipment which op-
erates on the same principle has been
improved and uses two tuned circuits in
push-pull to balance out changes of in-
put voltage. A magnetic tone wheel is
used instead of records and two bal-
anced pick-ups help to minimize errors
due to misalignment and vibration.

Simplified equipment such as used by
the RCA Service Department in which
a bridge circuit with three resistance
branches and one tuned cireuit branch
was described. With this type of cir-
cuit a band-pass filter is used in the in-
put circuit and the tuned circuit of the
bridge is tuned to the carrier signal.
Any change in speed-frequeney unbal-
ances the bridge and is registered on
the detector meter. The reading of the
meter is then the wow of the turntable.

Due to operating directly at the res-
onance point of the tuned circuit a
speed deviation in either direction gives
the same voltage increase across the
detector and doubles the frequency ap-
plied to the meter. The frequencies ap-
plied to the meter are low, however,
when wow rates of frequencies cor-
responding to one revolution at 33% and
78 rpm are encountered so that the bal-
listic constants of the meter are im-
portant. Tests made with different
meters showed the difficulty of reading
the meter accurately and to overcome
this a special meter with a lower fre-
quency resonance and increased damp-
ing was obtained. An improvement in
accuracy of reading resulted.

The method of expressing the wow
content as a single figure was discussed
and preference given to  the r-m-s
method over the present peak to peak
(maximum to minimum speed devia-
tion expressed as a percentage of the
average value) method.

A 16 mm film showing the swinging
of the meters at low wow rates was
shown at the convention.

“A New Type of Practical Distortion
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Meter” was described by J. E. Hayes,
Canadian Broadcasting Corporation,
Montreal. The distortion measuring
instrument was developed since com-
mercially available instruments were
usually either rather critical in adjust-
ment, or else could be used only on cer-
tain predetermined frequencies, and
furthermore could be obtained only on
orders having high priority rating.

A simple method of making distortion
measurements may be based on the fre-
quency selective characteristics of the
bridged-T network. The difficulty with
such a network made of the usual cir-
cuit elements is the lack of flexibility be-
cause of the large variable inductances
required. This has been overcome in the
design developed by Mr. Hayes by re-
placing actual inductances by their
electrical equivalent inductances pro-
vided by a reactance tube circuit. The
induetance is altered by varying the
voltage.

A simplified reactance tube circuit is
shown in Fig. 8 in which the voltage
applied to the grid of the vacuum tube
is retarded almost 90 deg. with respect
to e, by making R large with respect to
X.. The plate current also lags e by
almost 90 deg., producing an effective
inductance at the input terminal.

A practical embodiment of this eir-
cuit is shown in Fig. 4 where two tubes
are required to obtain the desired re-
sults. A pentode tube provides the
necessary gain, while a triode used as
a cathode follower maintains the proper
phase relationship and gives the low
output impedence necessary for low

values of reactance. Smooth con
the reactance is obtained by a
ohm resistor, which changes the e
output impedance R, of the tub
This circuit is used as the elect:
inductance in the frequency disc
ating circuit. The distortion meter
sists essentially of a bridge T :
frequency bridge circuit in which
element
a reactance tube circuit. Because g
flexibility obtainable in vacuum
cireuits, it is a relatively simple m
to vary the effective inductance
tinuously over a fairly wide range,’
thus allow the distortion meter f
used at any frequency in the

inductance

range.

Certain precautions must be ta
a circuit of this type in order to
difficulties due to non-linear actio
the reactance tube circuit. Applie
of negative feedback effectively red
the non-linearity, increases stab
and at the same time keeps tube 1
and hum at a minimum level, Cer
limitations inherent in a reactance

is

circuit of this type are:

1. It can be used only in relat

low-voltage cireuits.

2. The @ of the circuits drops of
either side of some optimum freque

and

3. Care must be taken in the de
of the amplifier portion so that ph
shifts introduced by it do not cause
circuit to break into oscillation.

The final paper on the Monday m
ing session was “Frequency Mod
tion Distortion in Loud Speakers’

AFPC Circuit

A
Phase D Filter F Scanning Ver Defl.
B| Detector Oscillator Circuits
Ver Sync
Pulses
Television
Receiver
Hor Sync
Pulses
Phase D Filler E Scanning Hor Defi
B| Detector Oscillator Circuits

v
AFPC Circuit

Fig. 6—Block diagram of the elements required in the automatic frequency and
phase control synchronizing circuit described by Wendt and Fredenhall

Fig. 7—Schematic diagram of connections of the phase detector and scanning
oscillator of the AFPC television circuit
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Tokio. Nagova. Osaka. and Points East

If you are producing to win this war, and
are not ss familiar with laminated plastics as
like to be, let us help. We have a
number of folders—ready now—on: 1. Syn-
thane Sheets, 2. Synthane Tubing, 3. Tech-
nical Plastics for Industry, 4. Synthane Gear
Material, S. Corrosion-Resisting Synthane
Practical Methods for Machining Bake.
live-laminated Plastics, 7. The Synthane Sam-
ple Book, containing Synthane grades.

SYNTHANE CORPORATION. OAKS. PENNA.

Ploan goenr present amd lnsnnre with plecties

SYNTHANE TECHNICAL PLASTICOSN
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4 One instrument often does the work
of two or three when Roller-Smith In.
strument Switches “take over” a panel.
Hard-to-get meters now in service can
be released for new installations by re-
placing one or more ‘of a group with

Roller-Smith Instrument Switches.

This important aid to America’s hard
pressed industry depends heavily on the
quality of component parts. Callite sil
ver contacts, chosen by Roller-Smith for
their low resistance and longer life, have
set new performance records in this im-
portant application. In countless other
fields, Callite contacts are the standout

choice where operations depend on uni-

NEW RESERVES GO
INTO ACTION...

; when ROller-Smith
l:' and Ca"ite “take over”

form high quality, stamina and all-
around dependability.

There is a large group of Callite
Tungsten products, each designed to do
a particular job better. Callite rescarch
and resourcefulness have contributed to
countless technical and scientific devel-
opments. If you have a special problem,
why not consult Callite’s engineering
department today?

Specialists in the manufacinre of elec-
trical contacts of refractory and precions
metals, bi-metals, lead-in 1wires, fila-
ments and grids—formed paris and raw
malerials for all electronic applications.

544 39th STREET “(@&f

UNION CITY, N, J.

CABLE: “CALLITES” » BRANCH OFFICES: CHICAGO - CLEVELAND
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G. L. Beers, and H. Belar, RCA Ma
facturing Company. It was shown
as the frequency response range
sound reproducing system is exten
the necessity for minimizing all fo
distortion is correspondingly incr
Although distortions contributed b
loud speaker have been frequently
alyzed, a type of loud speaker disto
which has not received general co
eration was described. This distop
is the result of the Doppler effect,
produces a frequency modulatio
loud speakers reproducing complex
It was shown by mathematical de
tion, supported by laboratory measup
ments, that this type of distortion my
be minimized by reducing the diamet
of the cone of the speaker and usii
separate speakers for both the low ar"
the high-frequency components.

The first paper of the Monday afte!
noon technical session was “Radio Fn
quency Oscillator Apparatus and [}
Application to Industrial Process Co
trol Equipment” by T. A. Cohe
Wheelco Instruments Co., Chicago. Th
paper described an electronic rela
mechanism which avoids many detr!
mental features incidental to phott
electric equipment when applied to it
dustrial control. The apparatus d
scribed is Fig. 8, a type of tune
grid-tuned plate oscillator which takes
advantage of the large steady curren
changes which may be made to tak
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Fig. 8—Fundamentals of tuned-grid tuned-

plate oscillator used as a relay. The con:

trol mass alters the plate current which
in turn actuates a relay

place in some varieties of self-exciwé]
radio frequency oscillators, with small
changes in coupling or excitation.

In most instances the direct cu.rl'e'l'{t'
component present in the plate ClI‘Cl!lt:'
of such oscillators is allowed to flo
through an electromagnetic relay of
suitable characteristic which is mall:
tained in a pre-chosen contacting posi
tion by suitable adjustment of the 0%
cillator. Upon being tuned or de-tunfd
by the approach of a mass of metallit
in other cases, non-metallic materialyt?
a suitable portion of the oscillator ¢l
cuit, the oscillator causes a change il
contacting position of the relay through
the change in steady plate current vallé

One form of the oscillator type rél
mechanism has been applied widely
the problem of producing an electr
contact function by the motion of
pointer of a sensitive and delicate m
uring mechanism without distur
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TO SPEED DELIVERIES..,CONSERVE CRITICAL MATERIALS

USE WIDER TOLERANCES
WHEREVER POSSIBLE

- Wherever possible specify +20% or + 10% toler-
¢ ance resistors instead of +5% tolerance. Stocks
- of 10% in some ranges, and 20% in almost all
. ranges, are available whereas 5% resistors must
* be manufactured. In many types of resistors yield
. is based on tolerance, therefore the wider the
~ tolerance the greater the yield. Specify wider
. tolerances to save material, time in delivery, de-
~ lays in production.

. USE STANDARD RESISTORS

Special resistors require spe-
cial engineering, tooling,
materials,and speciallytrained
operators plus special
Army and Navy stocks of
spares which greatly com-
plicate the problems of
? fast production and replacement in the field.

Resistor users are urged to use standard types
~ and sizes wherever possible—standards of the
‘ industry, and the standards included in existing
|

WRITE
B\ roR TwE iRC
N kesisror
CUIDE

specifications for large percentage of Army and
Navy equipment.

livery dates, IRC will cooperate
to the full limit of its greatly ex-
panded facilities in meeting them.
We realize there are many cases

Whatever your war equipment resistor need,
whatever your tolerance specifications or de-

SPECIFY NON-FERROUS METALS
FOR NON-CONDUCTING PARTS
v

In many instances, speci-
fications can safely be
| revised to eliminate hard-
to-get ferrous metals in favor of non-ferrous
metals. This is especially true of non-conducting,
non-functioning parts such as covers, shafts, etc.
for controls and rheostats. Not only does this
mean conservation of critical materials, but it
serves as an aid in obtaining materials promptly.

SPECIFY DELIVERIES TO MEET
ACTUAL PRODUCTION SCHEDULES

The problem of specified delivery dates versus
actual production-use dates is a difficult one for
both buyer and supplier. With IRC Resistors
so generally specified for war work, however,
and with IRC ‘production devoted 100% to
meeting these demands, our manufacturing prob-
lem is simplified when production-use dates are
specified. On this basis, deliveries can often be
staggered over an entire production period,
rather than being demanded far in advance of
actual use dates, thus taking a long step toward
“on time” deliveries for all.

where none of the foregoing suggestions may
prove applicable. Wherever they can be applied,
however, they will play a part—
small, but none the less important
—in speeding up the war effort and
increasing its efficiency.

INTERNAZZ ONAL RESISTANCE COMPANY

/401 NORTH BRO n smssr .
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: proach proved most promising at 0

| status of the television development

and has been successful in producl

| of the specimen bombarded by the e
| trons of the probe, are accelerated

| fluorescent screen varjes in accorda

the measuring accuracy of the mecha;
ism. Other forms of the apparaty
where described as applied to for
industrial control in which no meeh
ical measuring mechanism is invo
but in which the motion of fluids s
as in manometer columns and
meters, or moving masses of met:
non-metallie, solid or liquid mate
were considered. The control fune
described are primarily concerned
contacting action in which the con
determines the presence or absene
| the controlled medium such as the
tric power flow to a furnace.
The paper dealt finally with i
specialized forms of control function
which the controlled medium must
throttled so that only sufficient
trolled medium is made available to s
ply the demands of the process,
sistent with maintaining a steady s
of balance in the process.
A comparatively new type of e
tronic development, “The Scan
Microscope”, was described by Vi
Zworykin in a paper of which J. Hill
and R. Snyder were co-authors.
new electron miscroscope of the s
ning type has been developed to exi
ine the surfaces of all material ¥
the high resolving power afforded by
use of the electron beam. The #
scanning microscope is suitable for
examination of opaque objects, wher
the usual type of electron microse
thus far in use has been limited
examination of “transparent” subj
by passing the electron beam throl
the material under examination.
the scanning microscope the specimes
moved mechanically in such a way ¢
each point of its surface is scanned
a systematic fashion by the elect
probe in much the same manner as ¢
vision scanning. The secondary e
trons which are emitted from the pol

projected on a fluorescent screen.
intensity of the light emitted by ¢t

with the secondary emission propertié
of successive points of the specime*.
This modulated light signal is col® |
verted into an electrical signal by l
means of a multiplier phototube andi§
then synthesized in a printed pictt:t
by an amplifier and facsimile prin
system. The use of the electronic-ligh
electronic transformation of the ima
signal improves the signal-to-noise rat
by at least an order of magnitude o¥
that found in conventional method
collection and voltage amplification.
In outlining this paper, Dr. Zworyk
traced the difficulties in the develd
ment of this secanning microscope 8
showed how various methods of @

time or another, depending upon t

the time.
An experimental model of the s¢
ning microscope has been construc

images of etched metal surfaces
magnifications as high as 10,000 dia
eters with a resolving power consld
ably better than 50 millimicrons.
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In PEACE . .. as in WAR //';‘

Two-way radio communication is a vital factor whose importance is magnified by today's
events around the globe. Not only do our far-reaching fighting forces coordinate their
operations through the maintenance of radio communication —but we, at home, are sup-
plied with constant information concerning their activities.

Tomorrow, when the nations will again be at peace, giant transports will link the peoples
of the world closer and closer . . . and two-way radio communication will cement new ties
with all peoples, everywhere.

JEFFERSON-TRAVIS RADIO MFG. CORP.

/f{anuéactuteu oé -ﬁhczaé(. Marine and Mobile Radio Communication [.Jgui,)mw:t
& A DA
NEW YORK, N. Y. i‘ 'é WASHINGTON, D. C

(J
¢’\'"(oj,"

BUY WAR BONDS AND STAMPS
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PAPER CAPACITORS - ot their best!

Solar experience plays a vital part in the production
of completely dependable paper capacitors for the

Armed Service Branches of our Government.

Consult Solar for prompt solution
of your paper capacitor problems

) s

SOLAR MFG.CORP. . . . BAYONNE, N. J.

SOLAB

‘‘QUALITY ABOVE ALL'® CAPACITORS
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Dt. S. A. Schelkunoff. of the Bell Telephay

Laboratories who received the Morris Lial

mann memorial award for his theoretier

studies of the transmission and radiatie
of electromagnetic waves

Spectroscopic Analysis in the Man
facture of Radio Tubes” was the tif
of a paper delivered by S. L. Parsen
Hygrade Sylvania Corporation. TH
paper was devoted to a description's
the use of spectrographic methods™f
attacking some of the problems @
countered in the manufacture of tulié

The spectrographic equipment Wil
stalled at the Hygrade Sylvania piss
was intended as a tool in attackis
chemical, metallurgical, fluorescent &8
ceramic problems of tube manufactiid
The spectroscope and densitomés
used in making and anlyzing the meésl
urements, as well as the arc ligh
sources were described in detail. T8
various applications of this equipmi
to the quantitative and qualitati¥l
analyses of materials going into ti

n 1nfact e af v dina t11hoae w e di
C , & t e 5peh
trosc  to I

prove the quality of tubes, mininii
difficulties of manufacture through &8
( | 8 1o ) 2 3 VSe
A rather mathematical paper &
“Minimizing Aberrations of Electrll
Lenses” was given by H. Poritsky i
the General Electric Company in Seil
nectady. The primary object of ¥
paper was the determination of mill
mum spherical aberration through B8
investigation of several possible Wals
of obtaining sharp focusing !
C. H. Gleason presented the paisiy
Half-Wave Voltage-Doubling Rectififi|
Circuit” of which W. D. Waidelichiiff§
co-author. Both men are with the US
versity of Missouri. It was shown {hs8
the half-wave voltage-doubler is usefil
as a power supply and has several B‘
vantages over other circuits employité
input transformers. It offers econ
in cost, size, and weight and henté
used in transformerless receivers.
use in radio-receiver power suppli
has the important advantages of hat
a common input and output ter
Although no analysis of this
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lWhen flexibly suspended on @... Mounhngs

BONDED RUBBER

eectronic equipment requires fewer tube replacements

od retains its designed accuracy in any installation

BRATION from overhead cranes and production

quipment can easily affect the accuracy and
101'n operating life of electronic control equipment.
imfacturers who want to be certain that their elec-
“n equipment will function as well in a steel mill,
0 'ample, as in a quiet laboratory, are using Lord
Standard
Mt Plate Form Mountings are manufactured for sup-

g loads from % lb. up to 300 lbs. each. For

Bitings to isolate destructive vibration.

‘@er loads, Lord Tube Form Mountings are made
Tlads from 20 lbs. up to 1500 lbs. each.

Alypical installation is shown in the above photo-
@ls of an electronic rectifier. This instrument is
Hily attached to a steel column at four points by
#Plate Form Mountings in series. Lord Mountings,

' properly installed operate freely in shear, and

RD MANUFACTURING COMPANY...

fDLlVE AVE., BURBANK, CAL.

280 MADISON AVE., NEW YORK

the vibrations are dissipated by a slight movement of
the equipment on the mountings, rather than being
absorbed in the instrument. The use of two Lord
Mountings in series, doubles the axial softness, and
increases the sensitivity and isolation efficiency of the
mounting assembly. Double mountings are also
recommended for applications when the vibrations
are of a lateral nature in addition to vertical disturb-
ances.

The services of Lord Engineers, who have had con-
siderable experience in solving vibration problems in
the electronic field, is yours for the asking. They will
be glad to show you how proper vibration control
can lengthen tube life, and eliminate other operating
failures in existing and contemplated electronic equip-

ment.

ERIE, PA.

520 N. MICHIGAN AVE CHICAGO

LORD|

BONDED RUBBER

SHEAR TYPE

FLATE FORM MOUNTINGS

VIBRATION
MOUNTINGS

‘TUBE FORM MOUNTINGS

FLEXIBLE COU|




| wave doubler seems to have been made,

:\ | sevex"a] ?eferences to its operation and
b | appllcatlong may be found. The pur-
}‘,\._- | poses of this paper were to present the
e results of the analysis by means of
A curves suitable for use in design, to
,"3‘} | compare some of the theoretical results
,i/,', with experirpental results.
/:4’ A comparison of the operating char.
7.»\\-';' acteristics of the half-wave and full-
'/1?}; ',; ‘ wave voltage doublers shows that !
i N VY throughout the normal operating range |
‘.j‘&"f't i («CR greater than 10) the full-wave
s 17 doubler offers a higher input power

7

wy

factor, lower maximum tube currents, |
slightly less ripple (and of higher fre-
quency) in the input voltage, and
slightly better voltage regulation;
while the half-wave doubler offers lower
peak inverse tube voltages, lower efs
fective input currents, and a common
input and output terminal allowing
both the load and input source to be
grounded if necessary.

-

Alternating

Current
suaply

o

Y

v',‘ ’ Y a”:":‘:'\.:§
ze!

Fig. 9—Diagram of circuit of single wave
voltage doubling rectifier

The performance of a half-wave
doubler, Fig. 9, may be predicted if
the capacitance of the two equal con-
densers, C, and C, and the load resis-
tance R are known. Upon evaluation of
the parameter («CR), the curves of
Fig. 10 may be used to determine the
operating characteristics of the circuit.

These curves may also be used to de-
sign a half-wave doubler to meet certain
prescribed operating conditions. Often
the input voltage and frequency, the
S output d-c voltage, and the output d-¢

GTavhb I., "J" ‘ g current are specified. In addition, the
u:rcxan.ycam.ia \ application may restrict the percent
J ripple allowable in the output voltage.

Hence E,,, E,., and I,, are specified to-
gether with a restriction on the percent
ripple 7. From the curve of Fig. 10 the

Extra dependability to assure broad, consistent coverage.

That's just one of the many things war demax}ds of America'.s value of («CR) is fixed by the rati
great broadcasting industry. Blaw-Knox is proud that it (E,./E.). The capacitance of the cons
is helping to answer this challenge — proud that more densers may be found from «CR, the
than 70% of all the radio towers in the nation were built load ll‘esti_stance, (R ——2- E'..T}l1 ), and ﬂ:,:
su requency w/2n. e curves

by BlagXnex Fig.p {0 m:y beyused to determine the

BLAW-KNOX DIVISION of Blaw-Knox Co. peak inverse tube voltage and the maxi-
2077 Farmers Bank Bldg. Pittsburgh, Pa. mum tube current, thus enabling the

selection of rectifier tubes of propet
inverse voltage and maximum current
ratings, and percent ripple in the out-
put voltage. If this value is greater &
than the percent ripple allowable, the
output voltage may be filtered, or some

BLAW-KNOX
- compromise in the specified current
and voltages may be made %o as to
R A D I A I O R s increase the value of («CR). The
percent ripple in the output can be

materially reduced by placing a filter
FM AND TELEVISION TOWERS circuit between the output condenser

and the load resistance. Insertion of 2= §
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 SUBASSEMBLIES
FURNISHED BY
ISOLANTITE

release production facilities and
personnel for major assembly jobs

(IS the countless minor assembly operations that  of moisture which contribute greatly to dependable

add to the cost and delay the production of war insulation performance.

tuipment. By turning over to Isolantite Inc., for If you have a problem in production that is vital
soassembly, the parts in which steatite is combined ¢ Victory, Isolantite-furnished subassemblies might
Vih metal in various forms, you release needed pro- help solve it. War equipment manufacturers taking
“ction facilities and skilled hands for major assem.- advantage of this unique service enjoy the benefits

b tasks. Isolantite’s ability to furnish subassemblies  of Isolantite high-grade insulation at the same time

f1t meet the most exacting demands is a matter of  ¢l,a¢ they ease the burden of war production.
rord.

Inaddition to speeding war production, this “subas-

$nblying” gives you all the advantages of Isolantite.

#nong these are the extremely close dimensional

Herances Isolantite’s manufacturing processes per- T — -- :
Bt . .. its adaptability to the production of intricate CERAMIC 1} NSULATOR S
‘Sllpes...andauniformi(yofproduct,highmechani_ ISOLANTITE INC., BELLEVILLE, NEW JERSEY

o . . *Registered trade- h Isolantite Inc.
¢ Strength, electrlcal eﬁi(:lency and non-absorptlon cgistered trade-name for ¢ e products of Isolantite Inc.
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CANNON PLUGS
for a puinw switchboard

An important link in the television
“picture” switchboard, through which
electrical waveforms are patched from
one studio to another, is the Cannon
Coaxial Connector. The problem of
conveying frequencies of 0 to 5 milli-
on cycles was solved by coaxial cables
and the accompanying plugs and
jacks, which are a special Cannon application.

Voices, music and television pictures must pass through
plugs without loss or distortion at the Don Lee Television
Station atop Mt. Lee, Hollywood, Calif. These coaxial fittings
provide continuous shielding with constant impedance.
Wiring and shielding are shell protected and Isolantite wash-
ers are used for further insulation.

This is just one use of the many highly specialized Cannon
Connectors for making electrical connections quickly and
with absolute certainty —in tanks, planes, motion picture
studios and hundreds of other civilian and military uses.

CANNON ELECTRIC

DEVELOPMENT COMPANY

LOS ANGELES, CALIFORNIA
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filter will cause some alteration ip;
operation of the doubler circuit as n:’
dicted from this analysis; however,
analysis will still afford a rather gq4
approximation of the other operalg &
characteristics of the doubler.

Fig. 10—Performance charac-
terlstics of the circuit of Fig. 9

On the basis of the experimen
vertifications obtained, the mathem;
cal analysis is representative of |
actual operation of the doubler cirel
and therefore, prediction of the p
formance of the doubler by the analy
seems justifiable. The assumption of
tube drop while conducting seems
have introduced little error, but
large tube drops an extension of ¢
umalysis would*have to be used.

It has been shown that the design
this circuit and the predeterminati
of its performance is facilitated by t
use of the results of this analysis.

In opening the Tuesday morni
technical session, J. A. Ouimet of ¢
Canadian Broadcasting Corp., gave
very timely paper on “Maintenance
Broadcasting Operations During Wi
time.” A rather complete analysis
the current wartime problems facil
operators and engineers in broadcastit
stations was made. The importa
factors which must be taken into d
count include: (1) protection agait
sabotage, by the erection of fences a
barricades, by the provision of floo
lighting, and armed guards; (2) p
tection of plants by fire instruction i
precautions; (3) conservation of equi !
ment by efficient utilization, by g
maintenance and operation practices,
the rehabilitation of obsolete units, !
the elimination of unnecessary opef
tions, and by the reduction of the po% |
of transmitters; (4) protection of trai
mitter operation by emergency ante
for operation out of the driver stage |
by standby generators, and by standt |
transmitters of low power; (5) Pi|
tection of studio operation by dis
sion of facilities, by the setting up¥
emergency control points and by
use of portable equipment and ni
units. |

It was pointed out that in all of the#
measures and others which may
taken, the engineering difficulties @8
minor ones and yet progress in @
coming them is frequently most difficd
The real problem of the broadcastét
gineer is first to bring about a full
general realization of the seriou
of the situation and secondly, to
immediate and effective measures
meet that situation irrespective of |

|

effort, inconvenience and constant

August 1942 — ELECTRONICS |
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SPEEDS PRODUCTION S

SPRAGUE

KOOLOM

RESISTORS

Free You From

MOUNTING

Limitations

The unique construction of Koolohm

s " unted Koolohms are doubly protected. The wire itself is insulated before belng
kedetars oftows: Mhet- o SNl wound AND—all fypes are sealed in sturdy, chlp-proof, cerami¢ or tempered
directly to (and flat against) metal or shock-proof glass casings.

Therefore, they cperate safely and dependably even when mounted diredtly
fo grounded parts with the simple attachments illustrafed above. All of these
A o . . flexibilit methods of mounting are today being used by prime- and sub-contractors who
circvit insulation. This offers a fle v are meeting exacling specifications with Koolohms.

grounded parts with complete resistor

in designing and manufacturing that is Meter multipliers — high resistance, high-power units, truly non-inductive
I s d resistors — ferrule type resistors that withstand the most severe sall water
invaluable under today's changed — immersion fest and other features are found In Koolohms— the answer fo
and changing — conditions. practically all your resistor problems.

Write for lurther particulars, samples and catalog

SPRAGUE SPECIALTIES COMPANY

(Resistor Division) North Adams, Mass.

~—THE ONLY RESISTORS WOUND WITH CERAMIC-INSULATED WIRE
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Low pass, high pass, band pass or band rejection types of the
size, weight and characteristics to serve your purpose Discuss
your filter problem with expernienced. Thordarson engineers.
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discipline which these may entail
the face of an emergency which
strike at any time in any location,
pavedness is the first and most i
tant duty.

H. B. Fancher, General Electric
pany, described a “High Power
vision Transmitter”, station WR(
whose erection was started in 1938. 1,
transmitter is at Helderberg Mount:!
12 miles from Albany, and serves
Albany-Schenectady area. The stat
includes a 40 kw visual transmitter g
a 20 kw aural transmitter. That p
of the visual transmitter located at
main station consists of a high freque
| receiver, a converter and a chain
linear Class B push pull amplifiers.
standard modulated vestigial side by
signal is received from the Schenect?
studio or from the New York relay s
tions, over a high frequency radio li
These signals are then retransmit
from WRGB for television enthusig
in the Albany-Schenectady area. 1
principal task at the transmitter 3
the design of the high-gain, multi-sta
wide-band amplifier stages. The fi
stages each consists of a pair of wal}
cooled triodes especially designed
television service.

The aural transmitter consists o
50 watt exciter unit containing iﬁl

oscillator, modulator, and freque
control unit, a 2 kw amplifier consisty
of air cooled triodes, and a 20 kw amj*§
fier using a pair of tubes similar| ¥
those in the visual power amplifier. [ &
H. W. Wells, Carnegie Institution|
Washington, spoke on “Effect of So
Activity on Radio Communication.”
was shown that the radio disturbani
which are most severe are coincidi!
with intense magnetic storms which ¢
usually associated with active sun sy
areas. Severe magnetic storms can d
rupt normal radio communication |
several days and various occasions
interruption to land wire circuits hi
also been reported. It is felt, howev
that the progress which is being ma
in the observation of ionosphere phend
ena will make it possible to pred
quite accurately the time and frequen
at which radio interference will be
maximum as well as a minimum.
W. J. Brown, of the.Brush Devel
ment Company, described “The Deve
nient of a Pocket Radio Receiver’
such dimensions as to fit conveniel
into the breast pocket of an ordini
suit of clothes, and containing a
cially developed hearing aid unit w
fits into the recess of the normal ea
Unusual features of this eir
| which is shown in the diagram of F
are the use of a four tube receiver
ploying permeability tuning, the u
the cord connecting the hearing
with the radio receiver as an ante
and the very small physical dimen
of the complete receiver. To all ext:
appearances the portable rece
gxeatly resembles the present-day hi
mg aid except that the batteries
incorporated as a part of the radi
ceiver rather than being a separate
as is usually the case with hearing
devices.
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@HM"TE Rheosll!

The cut-away view shows a number of the im-
/ portant features which make Ohmit'e Rheosgats
/ especially suitable for tqday's exacting require-
/ ments in industry, and in planes, tanks, ships.
/ 1. Compact all ceramic and metal construc-
/ tion. Nothing to shrink, shift or deteriorate.
/ 2. Wire is wound on a solid porcelain core.
/ Each twurn is a separate resistance step, locked
/ in place and insulated by Ohmite vitreous
/ enamel.
/ 3. Core and base are bonded togecher into one

/ integral unic by vitreous enamel.

/ 4. Self-lubricating metal-graphite contact
\ brush with universal mounting, rideson a large,
flat surface. Insures perfect contact, prevents
wear on the wire.

5. Tempered steel contact arm assures uni-
form contact pressure at all times. Pressure at
the contact and ac the center lead are inde-
pendent.

6. High strength ceramic hub insulates shaft
and bushing.

heostats-Resistors
TapSwitches

LCTRONICS
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OHMITE MANUFACTURING CO., 4817 Flournoy St., Chicago, U.S.A.

Foremost Manufacturer of Power Rbeostats, Resistors Tap Switches

oW .
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7. Compression spring maintains uniform
pressure and electrical contact between slip-
ring and center lead. Large slip-ring minimizes
mechanical wear.

There are many other features which add to
the dependability of Ohmite Rheostats—all
proved on the Ohmite Life Tester illustrated
below, and in actual service as well. They are
buile t0o withstand shock; vibration, heat and
humidicy.

Ten wattage sizes, from 25 to 1000 watts,
from 1 9/16" to 12" diameter, in stock or
special units to meet each control need. Ap-
proved types for all Army and Navy specifica-
tions.

Send for Catalog ond Engineering Manual No. 40

Write on company letterhead for complete,
helpful 96-page guide in the

selection and application of
Rheostacs, Resistors, Tap
Switches, Chokes and Acten-
uators.

o n
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™| TUNGSTEN LEAD-IN WIRES
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TUNGSTEN TO TUNGSTEN
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present electronic needs

METROLOY
for performance

METROLOY tungsten
lead-in wires are avail-
able to meet the requirements
of tube manufacturers. Built
to your specifications by men
thoroughly familiar with the

TUNGSTEN ¥O corpir design and manufacture of

WELD STRAND WELD

3
oea -

TUNGSTEN re

METROLOY CONTACTS

Metroloy ivngsten
Contacts, purposely
designed to reduce
pitting and cracking,
are available for.all
apptications.

TUNGSTEN LEAD-IN WIRES

tungsten products. Your re-
quirements will receive our
ato) onk immediate attention.

: A METROLOY engineer is
available for collaboration on
your tungsten wire problems;
a consultation obligates you in
no way; write today. Metro-
loy Company, Inc., 60 East
Alpine Street, Newark, N. J.

MIEMROLOY

TUNGSTEN PRODUCTS

» TUNGSTEN WELDS - leNGSTEN & MOLYBOENUM SUPPORTS
FOR- ELECTRONIC APPLICATIONS - TUNGSTEN CONTACTS FOR ELECTRICAL -APPLICATIONS

| for the Army and Navy. During !

On Tuesday afternoon a symposi, &
was held on the subject “What Ray &
Means in the War Effort.” Discusgy
leaders in this symposium were A}
Van Dyck, Paul Galvin, president of"
Radio Manufacturers Association;
K. Jett, chief engineer, Federal
munications Commission ; Neville M
president of the National Associatiog
Broadcasters, and Capt. E. M. Websi
of the U. S. Coast Guard. i

Mr. Van Dyck pointed out that ral
has had to go 100 percent to war
that whereas the vacuum tube and
phony were beginning to be made use
effectively in the last war, the
niques of ultrahigh frequency and
yision are important contributions
the present war. It was also shown
as a result of present organized
search, the rate of change of thin
the present time is exceedingly
The social and cultural aspects of
developments were also considered
Mr. Van Dyck pointed out that
nical developments are proceeding
such a pace and technical achievem
are so powerful that administrat
must be made aware of their social
economic implications if they are|
perform their administrative and exel
tive duties properly. This imposes |
additional responsibility on the en
neers and technicians who must lea
how to “sell” these technical devices
people who will use them and adm
ister their use. As a corollary of il
argument it was shown that technii
men must find out how to have moreil |
fluence in places of decision.

E. K. Jett outlined some of the m¢
recent developments of the Defen
Communications Board (now known
the Board of War Communication
His talk was largely a survey of recé !
governmental activities which are at |
quately recorded in FOC orders & |
elsewhere.

The manufacturer’s point of view W {
stressed by Paul V. Galvin who trag
the conversion of the broadcast indv
try from a peacetime to a wartimel
dustry in a remarkable short period
time. In the summer of 1940 some ha
dozen companies were making a fé
million dollars worth of radio apparat

latter part of 1940, throughout 19|
and up to the present time, these fif
have converted their entire productit|
to a war basis without disruptioni
service. The magnitude of the job
emphasized by the projection of a rad
apparatus program in excess of 0
billion dollars,

The part which the broadcast statiol}!
are playing in the present war efitjf:
was ably outlined by Neville Mille
president of the National AssociatioBi0}*
Broadcasters, who again pointed 0¥
the need for social development keepilt
pace with technical developments.

A. O. Austin, president of A, 0. Al
tin, Inc., Barberton, Ohio, opened
Wednesday morning technical ses
with two papers entitled, respecti
“Radio Strain Insulators for High
tage and Low Capacitance,” and *
proved Insulators for Self-Suppoft
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BUILT TO ENDURE!

HK 854
4 Watt Piate diss. The four colossal heads carved in granite on the
‘w;g‘;‘ 1800 rugged heights of Mount Rushmore will weather

the storm and fury of ages to come.

Like this mightiest sculpture of man, GAMMA-
TRON tubes are built to endure terrific punish-
ment. Tantalum plate and grid construction, elim-
ination of all internal insulators, and a special
exhaust process positively prohibit the release of
gas even at tremendous overloads.

GAMMATRON low voltage type filaments have
a large reserve emission supply. They are con-
servatively rated, have an ample safety factor,
and are operated at a point which provides the
largest number of watt hours per dollar,

In these days the extra stamina of long-lasting
GAMMATRONS is of greater-than-ever importance.

n
e ¢ 1
Leieott WA } HEINTZ;® KAUFMAN |
SOUTH SaN 'IAN(IKO\ Lv0. / CALFORNIA -5 A-

WAMMATRONS of courser

|
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MR. MANUFACTURER:

Here are 3 good reasons why
you should

Speedier Production, More Efficient Operation

Precision-Tested SWITCHES

Longer life and better service are designed into
every Stackpole Switch. Each unit is pre-tested un-
der actual operating conditions to insure depend-
able operation for every small circuit use. They are
available in slide, rotary and toggle operated mod-
els—in a full range of sizes from single pole, single
throw to four pole, double throw—and any combi-
nation between these extremes.

Laboratory Controlled RESISTORS

Stackpole offers you a complete line of Variable
and Fixed Resistors for every type of electronic or
communication application. All Stackpole Resist-
ors, both Variable and Fixed, are completely lab-
oratory controlled from raw material to finished
state. Stackpole Variable and Fixed Resistors are
tested 1009, for all characteristics necessary for the
proper functioning of the unit in the circuit.

Uniformly Constructed IRON CORES

Dependable service over a long period of years,
under all conditions in every part of the world . . .
is the achievement and experience behind Stack-
pole Iron Cores. Available in a variety of grades
and sizes for fixed inductance, variable inductance
and station tuning . . . in any frequency up to 100
meg. Obuainable also with “cup type” cores, with
and without adjustable centers.

STACKPOLE PRODUCTS SOLD TO MANUFACTURERS ONLY
Write at once for samples and prices

ST. MARYS, PENNA.  U. S A.
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or Sectionalized Towers." Both pap
were on the same general topic and iy
be reviewed, therefore, together. In
first paper the high voltage requi
ments of radio insulators for withsta;
ing radio frequency loads were giw
The effect of surface conditions in ma
taining the quality of the insula
tended to support the motto “Save |
surface and you save all,” of the pa
manufacturers. Some of the defects
past insulator designs were pointed g
In many cases the insulator suffe;
from high capacitance between
terminals. In other cases, the path
surface leakage was small whereas
still other cases an insulator would
quite serviceable for loads in tensi
but would be subject to failure fi
small transverse shocks or impact,
type of insulator designed to overeco)
these defects was described. Essentia
it consisted of an insulating belt §
pregnated with resin or bakelite ma
rials, contained in an outer protecti
tube of porcelain or similar mater
Appropriate corona sheaths were pi
vided as required. Insulators of tl
design are affected to a very slightt
tent by transverse impact loads, andm
be used either in tension or compr
sion. Thus, this design is suitable {
use as a strain or a compression type
insulator.

A “Brief Discussion of the Design
a 900-ft. Uniform Cross Section Gui
Radio Tower” was given by A. E. Wi
len of the Truscon Steel Co., Young
town, Ohio. In contrast to the majori
of papers usually presented before
meetings of the I.R.E., this one wasp
marily a discussion of mechanical #
sign factors with consideration given
such matters as wind resistance, effé
of anticipated wind velocity in terms!
actual pressures on a complex tru
form used in tower construction, corig
balance of anticipated external load;
complete analysis of the stress diagra |
under anticipated operating condition |
effect of ice and other loads, and so'@ ;
In the working out of this problem
considerable amount of work was dol
with various types of sections whit t
were tested after sample models hé
been constructed.

The circular antenna, described by M
Scheldor!, has unusual applications {0
on vehicles, because of its ruggedness
small size

August 1942 — ELECTRON
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3-IMYCALEX is a material possessing @ combination
fsirable properties and characteristics not found to
I o degree in any other insulator. G-E Mycalex has
8t over-all electrical properties and mechanical
7;th than porcelain; it has refractory qualities superior
Maenolic resins, gums, pitches, shellacs and other
18 ic materials; and it may incorporate metal parts and
885 in molded parts, a feature not readily practicable
fit ceramic products

I: G-E Plastics Department recently announced the
®¥ opment of a method of injection molding for mycalex
i greatly extends the scope of application for this
iikable material

4 TION MOLDED G-E MYCALEX PARTS HAVE
JR DISTINCTIVE FEATURES:

§ Aore intricate shapes may be obtsined

‘inishing and machining operastions are reduced or
b liminated

Bioles may be molded in part.

Polerances may be held closer than in other types of
lolded insulstion.

P L A S T |

GENERAL )

|

>
>

L e e B 4‘ -

IN ADDITION, G-E MYCALEX HAS THE FOLLOW-
ING PROPERTIES:

ONO AW

High dielectric strength.

Low power factor.

Prolonged resistance to electric arcs.

Chemical stability; no deterioration with age
Dimensiona! stability; freedom from warpage, shrink-
dage, etc

Imperviousness to water, oil, and gas

Resistance to sudden temperature hanges.

Low coefficient of thermal expansion

Two types of G-E mycalex for injection molding are
availabﬁ,— general purpose, and radio grade,—both
suited for many uses as insulators in t?\e electrical
industry. A booklet describing properties and appli-
cations . may be obtsined by writing Section F-E7,

ONEPLASTICS AVENUE,
PITTSFIELD, MASS,

ECTRONICS -
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A “Circular Antenna” was descrjg
by M. W. Scheldorf of the General E.
tric Company. This is a new hori;,
tally polarized antenna whose outstag
ing feature is the radiation of substj, s
tially uniform energy in all direetis
about the antenna without resorting,
a complex structure or network to .
cure this pattern. Essentially it isg
rived from a half-wave antenna wj
capacitive loading by bending the .
ments around a circular shape as:.shg; »
in Fig. 11. Its low vertical rau
tion gives a twofold improvement @
a single doubler and several units'g
be used to improve this gain. In
ple unit antennas the coupling bet
bays in such an arrangement has
reduced to such an extent that ad
ments are simplified. The antenn
a pleasing physical appearance a
relatively small in size while it h
further advantage of being mee
cally very rugged.

at _ Diss.
——09
9

Falded Antenna

Cu\'"e"’ Dfsfrlbuhon

Oficial U. 8. Navy I’hotograph > €

Seeing Action!

For more than a quarter century our organization has been supplying special-

ized equipment and components to our military services.

With the same engineering skill that pioneered metal end plate condensers
. universally adopted as commercial standards . . . we are concentrating
our efforts on the design and construction of equipment for our Army and

Navy.

In this war, again, better-than-ever CARDWELLS are seeing front-line action.

Elements Bent Into Circle .[

Fig. 11—Diagrams illustrating the devel |
ment of the circular antenna from &}
folded doublet. at top

The features of the new antenndé
as follows: (1) A simple horizoftdl
polarized antenna with only twq“f
minals, yet essentially uniform in!
horizontal radiating properties;
low mutual inductance between vertl
bays with greatly improved adjusti®||
of multi-bay installations; (3) abill}
to cover a wide frequency rang€ e
one physical structure, through the s
of simple means; (4) a system ¥

CARDWELLLYCONDENSERS | gy movmeed s pei of s
A\ o

there is lightning protection;
system that may be applied to
THE ALLEN D. CARDWELL MANUFACTURING CORPORATION BROOKLYN, NEW YORK lically covered vehicles to an 4
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‘.It takes top notch men, planes

and communications to get the
WH on the enemy in the air. We
\tiricans have all of these. Help-
ghe Signal Corps to get the jump
' Ymmunications has long been
‘atof our jobs. Even before our
Outry entered World War I,
Chnecticut” was pioneering the

/'\N

4',\/§ /

,-/-r*"?“
i /-/

production of two-way military air-
craft radio, and throughout the war
continued to be a leading supplier
of aircraft communications equip-
ment for the Allies.

Today the skill of “Connecticut’s”
engineers and craftsmen is again
fully mobilized in the service of
Uncle Sam. And just as radio played

This advertisement bas been reviewed and approved for publication by the War Department.

a vital role in making air travel
safer and surer after the last war, so
today’s military developments will
blaze new peacetime trails when
final victory is won.

Y/

Research, Engmeeﬁng,

cmﬂﬂg
;(“’ = ag @ Precision Manufa
/ 2

ANNECTICUT TEI.EPHONE & EI.ECTRIC CORPORATION

. -4["\/—‘
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e UTAH-CARTER PARTS -

DEPENDABILITY

® Here at the switch, where the human element and mechanical
perfection must combine to assure rop performance—Utah engineer-
ing and manufacture can be depended upon. Utah dependability is
proving itself in hundreds of industrial electrical applications.

Utah Imp Push-Button Switches combine compact size, highest
quality and economical price. Have finest nickel silver or phosphor
bronze springs with integral contacts. Springs are fully insulated from
the mounting, bushing and shaft—have high grade phenolic insula-
tion. They are made in three circuit arrangements: “single make”—
“single break” —one “break—make.”

Utah-Carter Rotary and Push-Button Jack Switches are made in
long and short types. Small and compact they are designed to take
minimum panel size. All electrical parts are fully insulated from the

frame. Write today for full details.

UTAH JACKS . . . The popularity of the *'Imp” Jack is due to its compact
size, highest quality and economical price. Its unigque
and patented design makes it the smallest jack to fit
standard phone piugs. They are being used in connec-
tion with many war products.

UTAH RESISTORS bave a minimum of two separately fired
coats of vitreous enamel, forming a hard, glassy surface. Resistors
5-200 watts are available, either as Fixed, Tapped or Adjustable.

UTAH PHONE PLUGS (2- and 3-Conductor Types)
They are designed to meet your needs—whether it’s the applica-
tion, size or shape.

WRITE FOR FULL DETAILS

UTAH RADIO PRODUCTS COMPANY

837

86

General Offices and Factory
ORLEANS STREET . CHICAGO, ILLINOIS

tage; (6) improvements in gains
bay over existing units in the field; (g
a design which readily permits sle
melting if desired; (8) a design whi
is pleasing in appearance.

A paper by H. A. Brown and W,
Trijitinsky on “Stub Feeder Cale
tion” was not delivered.

An interesting analysis of the red
sign of the antenna system for KDY
was given by G. H. Brown of the R(
Mfg. Company. The paper delive
was entitled “A Solution of the P
lem of Adjusting Broadcast Directio
Rays with Towers of Unequal Heig
by J. M. Baldwin of KDYL and G.
Brown. The original antenna at KD
was a half:wave vertical tower rad
tor whose radiation pattern was to
modified to minimize interference
certain directions and reach the ra
audience in other directions more eff
tively. The method of modifying
radiation pattern consisted in erec
a quarter wave vertical tower as a
flector. Three means of determi
the radiation pattern were emplo
and all were found to work quite ¥
One of these was based on measu
ments in the field using the origin
tower and its reflector. The results
tained by this method were checked
an experimental model built in
laboratory and both of these preli
nary checks agreed quite well with t
final pattern ultimately obtained.

A complete studio-transmitter (S-T)
system for high fidelity program re:
laying studio and main transmitter |
was described by J. D. Keister of the |
General Electric Company who pre-':
sented a paper “Television Video Res
lay System.” i

The entire equipment was design
for simplicity and reliability and
course uses the frequency modula
method of varying the carrier.

The 25 watt transmitter incorporafes |
several novel features which accounf |’
for the excellent performance obtained:
Among these new tube designs espe:
cially suited for ultrahigh frequenty
operation are of most importance. A
crystal control, double conversion supers
heterodyne receiver, employs such feas |
tures as cascade limiting, carrier<0f}
noise-suppression, and vertical chassis |
construction. Hermonics from the samé
erystal oscillator are used in perform-l
ing both frequency conversions, result
ing in an extremely stable unit. Both
transmitter and receiver may be I&
motely controlled when proper compli-
ance is made with the regulations of
the Federal Communications Commis:
sion.

A high gain studio-transmitter 8i
tenna which meets all F.C.C. requir&
ments is totally inclosed against the:
weather to avoid ice melting problems |
An f-m station monitor, for FCC ap
cation, indicates center frequency ¢
tinuously, as well as percent mod
tion interior level. All monitorin
also obtained from the same unit.

H. A. Breeding of the General
tric Co. presented a paper on “Mer
Lighting for Television Studios.” EX

| iments with water-cooled mercury va
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LITTLE THINGS

that a Battleship’s Life Depends On
4+ x » Require the Most in Precision

Absolute dependability at all times and under the most severe conditions
is required of all parts that go into the making of a battleship — the most

important single unit of our first line of defense.

All important to a battleship is its nervous system, a complex maslerpiece
of electrical communications and controls upon which thesafety of thousands
of lives and the efficiency of millions of dollars worth of fighting equip-

ment depend.

‘The Chicago Transformer Corporation is proud of its ability to furnish parts

inkeeping with the tradition of excellence and precision required of unitsthat

make up the world’s mightiest fishting machine—The American Battleship.,

CHICAGO TRANSFORMER

C ORP ORAT O N
WEST ADDIS ON STREET e CHICAGO
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this war can't he won without

RELACS

% You need Relays and Solenoids for timing, fusing
and releasing bombs . . . Solenoids to fire the guns . ..
Relays to control the radio—floodlights —landing gears

—navigation aids—turrets.

Used in practically every type warplane ... govern-
ment specified Relays by Guardian are the finest
electrical controls we've ever designed. .. more control
in less space ... more room for guns and bombs . ..
all done with a "know how"” that's unmistakably —
Guardian Electric!

* GUN SWITCH HANDLES
* REMOTE FIRING EQUIPMENT
* TURRET CONTROLS
* RADIO CONTROLS
* NAVIGATION CONTROLS
* AIRCRAFT CONTROLS

* BOMB RELEASES

* SOLENOID CONTACTORS

P. S. Samples only available now for that ""after it's over’ product.

GUARDIAN¢/ELECTRIC

1625 WEST WALNUT STREET CHICAGO, ILLINOIS

LARGEST LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY

lamps for television studio lighting we
carried out by the General Electric ¢
at the New York World’s Fair in 19§
and finally culminated in a complete j
stallation in the new modern studios ,
WRGB at Schenectady in the fal] ¢
1941. Studio lighting in the televisic
studio WRGB is provided by a series (
ceiling lights which may be controlle
from an appropriate wall panel so th;
the horizontal and vertical directions ¢
maximum intensity may be varied b
operators in the studio. Each of thes
units contains three water-cooled H.
lamps in their appropriate containg
with metallic reflectors. The front swm
face of each of the ceiling lamps j
provided with an irregularly surface
sheet of glass to prevent excess unequs i
distribution of light. Each ceiling ir
stallation is on rows 93 ft. apart acros
the building and 6% ft. apart alon
the building. The average space pg
unit is therefore approximately 120
ft. and these units are mounted &
proximately 14 ft. above the floo
Ultimately there will be 19 luminaire
of which 12 are installed and in opera

pointed downward and oriented wif
the long axis of the reflector across
room was found by measurement to b
315 footcandles. It is possible to buili
up the intensity over a 10x15x10-f
high scene to 650 or more footcandleso
general lighting, with the upper po
tion of the scene reaching 1000 fo
candles. By supplementing this light
ing with floor lamps, good pictures ai
produced with little or no discomfo
the performers. This “no discomfo
feature has been found to give excellén
results. |
Again performing for RCA, G i
Beers presented a paper ‘“The Focusing
View Finder Problem in Televisior

-

—— —— e e Bt e i 4

3

Fig. 12—Electronic view finder using
image forming tubes meets most requ
ments - for view finder for televi

cameras

to television make it desirable that
television camera view finder be of
focusing type in order that the imag
seen by the television enthusiast T
be properly focused. The requireme
of an ideal view finder of this type
discussed not only from the angle
technical performance required but
from the angle of convenience of Of
ation and speed of manipulation.
characteristics of various types ©
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mera view finders were dis-

(::3 l‘;:t it was found that none of
e is ideally suited to television cam-
¢ts. The most suitable type of view
¢der which has been developed at the
sent time. is illusttatgd diagram-

(tically in the illustration of Fig.
1 Essentially it consists of a view
fder lens and a camera lens gf the
cne general optical design, a viewing
inoscope and a view finding icono-
gpe, the latter of which features a
+le band video amplifier aqd ult_l-
rtely makes the picture a\{allable_ln
a iconoscope. The view finding equip-
ont is a miniature reproduction of the
caplete television monitoring system.

¢. R. Wendt and G. L. Fredenall of
t: RCA Manufacturing Co. presented
apaper “Automatic Frequency and
Jase Control of Synchronization in
flevision Receivers” as their solution
oone of the problems in the reception
otelevision images in providing satis-
f tory synchronization in the presence
onoise. The system of synchronization
wich has given satisfactory results up
tithe present time has depended for its
o ration on the reception and separa-
t1 of individual pulses. Satisfactory
sichronization can be obtained from
tse signals which will in all other
rpects provide an entirely acceptable
pture with this method of synchron-
i7tion. Nevertheless, for limiting condi-
t1s of service, particularly where the
fid strength may be low, an improve-
nat in synchronization will be effective
al desirable provided that it does not
nolve other complications or disadvan-
ties. The new method of synchroniza-
tis which was described by Mr. Fred-
¢ 11 makes use of automatic frequency
al phase control of the sawtooth scan-
ng voltages. In this system, the syn-
¢ onization depends not on the indi-
Vual pulses but rather on the average
0 many regular recurring synchron-
11z pulses so that the overall effect is
a increased synchronization. Noise is
ntively ineffective since it occurs at
a'andom distribution rather than at
rularly recurring intervals. Noise
e not affect the horizontal resolution
o interlacing.

Jxperimental receivers in which the
4 dmatic frequency control of the
sinning oscillator has been ineorpo-
Tied have operated well with a high im-
mnity to noise.

‘onsideration of this new develop-
mnt indicates that its use would re-
8t in several improvements in tele-
Viion service. The system is particu-
lay useful when severe noise conditions
Otur since superior performance is real-
12l within the service area by the new
B.hod. Under excess noise conditions
t] useful service area is extended with
6l new frequency and phase control
Sitem. The maximum resolution per-
Bted by a television channel is at-
tined with the new system whereas it
oly not be attained in the old system
8lecially where noise is important. It
{xpected that the cost of television re-
€trers will not be increased by the use
Olthe automatic frequency and phase
&trol circuit, Fig. 6 and Fig. 7

t
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True . . . our present activities are
mostly high priority War-Time Work

...yet, we have recently greatly en-
larged our Manufacturing facilities
...and perhaps we could take care
of your needs. Why not submit your
problems to us NOW...and we will
do our best to give you an answer.

Please address Dept. No. 3, il

HALLCROSS MFG. CO.

COLLINGDALE, PENNA.



This war machine was built from an old
pulley, the rear wheels of a truck and odds and

ends of sheet steel.

1t \gvill never fire a projectile nor drop a bomb.
But if our enemies really understood America it

would frighten them.

scrappy gadget is to renew the

The function of this
. wire

weather-proofing on electric power wire .
that would otherwise have to be junked.

But war teaches us to look beyond machines to the
hearts and minds of the men who make them.

e the device shown above takes
on deep significance. It becomes a mechanical parable
on the ingenuity of men whose job it is to keep electric

ower flowing to the vital war industries, regardless

of shortages of copper steel, rubber, aluminum.

There are hundreds of such parables

In such perspectiv

! in every war-
converted industry. Here are just a few from our
great electric power plants:

olts are being saved by a new method of

...tonsof b
on electric poles.

rigging crossarms

.. .asouthern generating station found its dam weak-
ening. To keep the power flowing, holes were bored
through the concrete and the dam bolted to bedrock!

.. . to avoid a shutdown, a middle-Atlantic utility
worked out a method of stopping leaks around the
giant valves controlling_its water supply by mixing
sawdust with the water. It worked.

... a western company bought old suspension cables
from the wrecked Tacoma Bridge, untwisted them
and used the metal as concrete reinforcement.

as the industry
. With much of
with priorities
the American
management

So goes the saga of electric power,
does its share in the common task . -
its trained man-power in the services,
in the most urgent cases,

utilities are showing the stuff American
and labor are made of.

McGRAW-HILL P
S

wEST 4 2 n d TRE

UBLISHING COMPAN

But where are the stories of plants rushed into being
almost overnight to supply electric energy

As an American, you can thank your lucky star!
such stories are few. Generating plants and powe
to build. For instance, our country’
start of the war representét
an investment of moré than the present combined ¢
of the two-ocean navy and lend-lease expenditure

War conversion for this vigorous industry was d
most as simple as pushing the light switch on you
reading lamp. The power was
managements had created it in the normal course !
American life.

was necessary, butd

Some rush construction
first in war because 1t

electric power industry was
been first in peace.

The story goes back to the depression years: 1
utilities were the first to shake off the doldrums:
had already passed 1929 levels.

1935, they
... By the time the war broke out in Europe, Am
ca's giant electrical capacity surpassed that of

potential enemies.

... It has grown since them, with 314 million V]
capacity scheduled to be added in 1942. This ¥
the industry also will spend 150 million dollaf

maintenance alone.

combination of

Because of these privat
the electrical companies started years 8ago
women on the convenience 1
. and because the industry

ances ! ! |
in advance of demand, it was ready for eithef P'I;
or war, with the world’s greatest system of P

production and distribution.

* * *

In recognition of the miracle of war production
plished through the cooperation of American ma
and labor with the W. P. B. . .- this advertss
published by the McGraw-1ill Network of

Communication.

o

Y, Inc.

Er il N E W




Lot

WITH A POSTSCRIPT

FOR BUSINESS EXECUTIVES

I)ERHAPS you saw the advertisement on
the opposite page, in the newspapers.

Did you notice those five examples of
the way in which maintenance men are
meeting the problem of war operation?

That’s what this page is about.

If one public utility maintenance man
works out a new way of reconditioning wire,
his idea becomes really valuable to the country
when all maintenance men with a similar
problem find out how he did it.

If one man experiments with silver and
bismuth as a substitute for tin solder, that
becomes great news for a man who needs tin
solder and can’t get it.

That’s why industry after industry has
been able to meet the war production chal-

lenge . . . by swapping ideas.

> In industry, this idea swapping is done
mostly through the editorial and advertising
pages of the industrial press.

McGraw-Hill, for instance, keeps 153 edi-
tors and 725 engineer-correspondents busy
digging up new methods of doing things.

Industrial advertisers, too, often send men

into the field to discover new ways of making
their products do more work, or last longer.

When such practical editorial and adver-
tising information is distributed to the readers
of the 23 M¢cGraw-Hill publications, the value
of each idea is multiplied by thousands.

So valuable is this interchange of technical
information that many companies are survey-
ing their organizations to make sure that the
supply of Industrial Magazines is adequate.

P If vou would like suggestions as to how to
conduct such a survey, just write to Reading
Counselor Department, McGraw-Hill Pub-
lishing Company, Inc., 330 West 42nd Street,

New York.
* * *

THE McGRAW-HILL NETWORK
More than 1,000,000 of the executives, designers
and production men, who give America her world
supremacy in technical ‘'know-how’’, use the edi-
torial and advertising content of the 23 McGraw-
Hill publications as a means of exchanging ideas.

THE McGRAW-HILL BOOKS

Technical, engineering and business books for col-
leges, schools, and for business and industrial use,

McGRAW-HILL PUBLISHING COMPANY, INC.

330 WEST 42nd STREET + NEW YORK

THE McGRAW-HILL NETWORK OF

‘Wican Machinist

'f.i‘i% on

W 'ransportation

Sless

Wical & Metallurgical
El,ineel‘ing

Coal Age
Construction Methods
Electrical Contracting
Week Electrical Merchandising
Electrical West

Electrical World

Electronics

Engineering & Mining Journal

E. & M.J. Metal and Mineral Markets
Engineering News-Record

Factory Management & Maintenance
Food Industrics

INDUSTRIAL PUBLICATIONS

Mill Supplies
Power

Textile World
Transit Journal

Product Engineering

Wholesaler’s Salesman
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Continuous Balance
Potentiometer Pyrometer

By RoBerT D. TOowWNE and
D. M. CONSIDINE

A COMPACT ELECTRONIC balancing unit
has replaced a galvanometer and com-
plex system of cams and levers in the
new continuous balance potentiometer
pyrometer designed by The Brown In-
strument Company.

Galvanometer balancing mechanisms
previously used were cyclic in opera-
tion, with continuous mechanical mo-
tion providing intermittent periods dur-
ing which the galvanometer was freed
to assume its proper deflection unham-
pered by an engaging mechanism. In
the new electronic system, unbalanced
d.c. in the pyrometer measuring circuit
is converted to a.c., amplified, and used
to drive a motor in the proper direction
to balance the measuring circuit and
maintain correct instrument reading.

Use of the electronic unit eliminates
galvanometer inertia, pivot friction, ef-
fects of vibration and changes in posi-

b o

i —A 4+
2z Thermocouple
FS 3
PR R +
- - =
i | X3 | converter Alo O|A
e P B e - —
Q| 9z ! Y-
2
'

+

er fr‘om"/fne ac.|
i
]

i 1
= N\, !
s |
Il B \I
Energizing coil.”)| n
| i
]
!

excited by step- | g )
o, -/'
1
| |
Perndane‘n{-i’
|

down trapsform:-|
1] —=
magnet 4
1 e
' ’
| Conversion

!
H stage [ [)
! Vollage
| Mechanical |2mPNT1er
v limk o
]
i
| Balancing
“motor [] [}
© Power
amplifier
) T i
AC line

Fig. 1—Diagram of the complete conmtinu-
ous balance potentiometer pyrometer
system
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tion. When a balanced condition has
been established, there is no unbalanced
voltage to be amplified and no driving
power to be fed into the motor. No
further motion takes place until a
change in the measured condition re-
quires further rebalancing.

Measuring Circuit

The measuring circuit of the balanc-
ing system shown schematically in Fig.
1 consists of a thermocouple and a slide
wire through which a known current
is passed. Position of the slide wire
contactor is adjusted mechanically to
balance the voltage from the thermo-
couple. When the temperature changes)
unbalanced d.c. appears across AA.
This unbalanced voltage is changed into
a.c. by the converter, which is a single-
pole, double-throw switeh actuated by
an a.c. energizing coil so that it vibrates
in synchronism with the 60-cycle line
voltage. Contacts mounted on the vi-
brating reed feed the unbalanced volt-
age into alternate ends of the primary
of a specially designed transformer,
creating a 60-cycle control voltage
which is either in phase or 180 deg. out
of phase with the line a.c., depending
upon the polarity of the unbalanced
voltage of the measuring circuit.

Voltage and Power Amplifier

The a-c control voltage passes into
a conventional voltage amplifier employ-
ing a three-stage resistance-capacitance
coupled circuit. Each stage has an
amplification factor of 50, providing
total voltage amplification of 125,000.
Tubes are high-mu twin triodes. A sec-
tion of the second twin triode tube is
used as a half-wave rectifier to supply
plate voltage. The grid of this section
is connected to the cathode so that this
section functions as a diode.

The power amplifier consists of two
identical twin triode tubes having their
input circuits connected in parallel and
their output circuits in push-pull. Since
the twin-triode tubes perform duplicate
functions, one of them will be disre-
garded in the following explanation,
and the two sections of the twin triode
tube under discussion will be desig-
nated tube 1 and tube 2. Referring to
the schematic diagram in Fig. 2, in
which polarity signs are arbitrarily as-
sumed, tube 1 can conduct plate cur-
rent only during the odd half-cycles of
the control voltage from the voltage
amplifiers, and tube 2 can conduct plate
current only during the even half-
cycles. Thus, a definite phase relation-

ship exists between the control volt;
from the thermocouple circuit and 1 ¢
power amplifier output. '

Half-wave pulses of current will p,
through motor winding A and e
denser C, during the odd half-cycles
the control voltage. During the e
half-cycles, the tubes will pass no @
rent, but condenser C, will discharge
the motor winding A. Thus, with an

A.C supply volfage
Conftrof t 4 it
voltage
from |
voltage
amplifier

Balancing mofor windings |

Fig. 2—Simplified schematic of the pow
amplifier

phase signal on the grid of the pow
tubes, a sine wave alternating voltdl
in phase with the supply voltage
be developed across the motor windiil
A. Conversely, when the control
age is 180 deg. out of phase with
line voltage, a sine wave a-c voltage
deg. out of phase with the supply v
age will be developed across winding
Balancing Motor
The balancing motor is a reversibl
two-phase induction type. The pow
winding is energized continuously !
the line voltage; the control windi
is energized, as explained above, by
power amplifier. Thus, when the the
mocouple circuit is unbalanced, i
phase relationship between the t¥
windings is determined by the dire
tion of unbalance. Hence the motaf
which is connected through gears a
levers to the slide wire contactor
to the instrument pointer, always Hj
tates in the proper direction to balaﬂ'v
the thermocouple circuit, at the s
time correcting the position of the \1
strument pointer. |
When the measuring circuit is
anced and the control voltage to
grids of the power amplifier is zero,
power tubes act as full wave rectifien!
applying pulsating d.c. to motor conk}’l

winding A. This brakes the motor &'
the position of true balance and p
vents overtravel.

Sensitivity of the electronic contil
ous balance unit is such that maxim
driving power of the balancing moto

SONVERTER

el 2
vOLTAQGE .
ANPUFIER TURES '/_ &

Fiq. 3—Photograph of the electronic
tion of the equipment
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Microphone Diaphragm Dt;sign is a. Dii'ficull and Fascinating Art

GJIIE Diaphragm is the heart of the Microphone. It
%J responds to sound wave vibrations and actuates the
translating element carbon, piezoelcctric crystal, moving
armature or moving coil. A Diaphragm must be ex-
tremely light—present a correct driving impedance 10
the sound wave and 1o the translating system—vibrate
with uniform displacement or velocity at all frequencies.
It must withstand atmospheric changes, extreme temper-
atures and hard service conditions of vibration, shock,
gunblast. Whether designed for the studio or the batile-
field, it must function.

The Diaphragm in the 556" Shure SuperCardioid
Microphone is .0010” thick and weighs only 1/170th of
an ounce. It drives a coil of wire in a magnetic ficld
througli 0000006 (six ten-millionths) inch, for avcrage
speech at 1 foot from the Microphone. This Diaphragm
is designed so that it vibrates equally well at all fre-
quencies from 40 1o 10,000 cycles per second, yet is
rugged enough 1o withstand the abuse encountered in
daily service.

August 1942

The Shure Engineering Staff are specialists in Micro-
phone Diaphragm design. At Radio Station WRUL,
Anterica’s Powerful Short-Wave Station, Dia-
phragms in Shure SuperCardioid Microphones are
moving this .0000006 (six ten-millionths) inch to
send the Voice of Freedom around the world!

Send for Booklet 172M

This booklet describes the theory of the SuperCardioid and
the Shure SuperCardioid Microphone.

SHURE BROTHERS

Designers and Manufaclurers of Microphones and Acousltic Devices
225 West Huron Street, Chicago, U. S. A.
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TELESCOPING

and

SECTIONAL
ANTENNAE

for

MOBILE
PORTABLE

and

FIXED UNITS

for our

ARMED FORCES

Ward can Inlalp you wifh
your antenna ‘problem

WARD PRODUCTS

CORPORATION

I -
1523 East 45th Street
CLEVELAND, OHIO

obtained with an unbalance of less than
0.06 percent of the scale span, which
represents one convolution of the slide
wire. This is equivalent to a 0.00005
volt unbalance in the thermocouple cir-
cuit.

Fig. 3 is a photograph of the elec-
tronic portion of the systegm.

Transmitter Production Test

SPEECH AMPLIFIER and modulator per-
formance of transmitters coming off the
assembly line is rapidly compared with
pre-determined standards by means of
a simple yet commercially effective test
setup devised by the engineering de-
partment of the Jefferson-Travis Radio
Mfg. Corp.

A 1000 cps signal generated by a
beat frequency oscillator delivering be-
tween 5 and 10 mw of power is fed to
the microphone input terminals of the
transmitter under test through a
“dummy microphone” circuit consisting
of an inverted microphone transformer
having a variable resistor and a mil-
liameter in series with one leg and a
2000-ohms-per-volt a-c voltmeter of
the copper-oxide rectifier type across
the line. An electrolytic capacitor bridg-
ing the resistor and the milliameter pro-
vides a low impedance a-f path while a
paper dielectric capacitor connected as
shown keeps d.c. out of the voltmeter.

When testing one particular trans-
mitter series the variable resistor is
adjusted so that 20 ma flows through
the milliameter, establishing an input
impedance condition comparable with
that which obtains when a single-button
carbon microphone furnished with the
transmitter is connected in the circuit.
The output of the bfo is then adjusted
until the voltmeter reads 1.8 volts. Tests
with transmitters known to be up to
standard indicate that this input volt-

<--Mic. trans.

2000uf | = j‘|52lo4,af

0-200n

(15v)"
0-3V, ac.
0-200ma™— | | .
| mic. _6v=10
| bat™ +_E§g¢_‘ Mic. |
rng] frans.|
|

T 1____J
_]_ —{ ~Transmitter

CRO.

Simple “dummy microphone” setup for
testing transmitter speech amplifier and
modulator performance in production

v

age should be sufficient to modulate ¢t
transmitter 100 percent, indicated by =
cathode-ray oscilloscope connected
the transmitter output circuit in a ¢g
ventional manner.

Where transmitters must be tef
over a definite audio frequency rang
as in the case of a series in curre
production on which specifications ;
quire that modulator output be fi°
within plus or minus 3 db between 21"
and 3000 c¢ps and at least 10 db dov
at 60 and 5000 cps, production chee
are accomplished with the same test d
vice by holding a-f input voltage co
stant while tuning the bfo over ¢
necessary range and noting the mod
lation percentage indicated on the eal
brated cro screen.

An Electronic Profilometer

ROUGHNESS ON THE SURFACE of m
terials finished by abrasives, by mil
ing, turning, plating, grinding a
other similar operations, may be mea
ured by means of an electronic profi
ometer designed by the Physicists R
search Company of Ann Arbor, Mich
gan. Surface irregularities from 0' ¢

Diamond point\

Amplifier, _
calibrating™~

60~ 2 pickup
>4
2-Tube
M c pre-amplifier
Aol - #

-

Gain and calibra- \
tion controls

Integrating
circuits
/Inverse I
feedback
)
= 3-Tube
Lr’ amplifier

Baif(ery or
line powered \

Micro-Inch
RM.S. meter
(rectifier typél

e

Fig. 1—Block diagram of the electro
profilometer, showing diamond-point P&
pickup tracer head. amplifier with invers¢
feedback, velocity compensating integrat
ing circuit, rms microinch meter and P

vision for calibration check |

)
to 1000 microinch above or below F’h“
average centerline or reference P _‘|
are easily read on the scale of a %
brated rms meter. An instrument W
a special scale permits readings '
tween 0.1 and 1 microinch. N
Fig. 1 shows the circuit of the instrt:
ment in elemental form. Basicallfy ‘hf
principle of operation involves geféft
tion of voltage in the coil of a B®
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* More Dollars Per Man Per Month in the

' PAY-ROLL WAR SAVINGS PLAN /

TO WIN THIS WAR, more
and more billions are needed
and needed fast—AT LEAST
A BILLION DOLLARS A
MONTH IN WAR BOND SALES
ALONE!

This means a minimum of 10 percent
of the gross pay roll invested in War
Bonds in every plant, office, firm, and
factory in the land.

Best and quickest way to raise this
money—and at the same time to “brake”
inflation—is by stepping up the Pay-
Roll War Savings Plan, having every
company offer every worker the chance
to buy MORE BONDS.

Truly, in this War of Survival,
VICTORY BEGINS AT THE PAY
WINDOW.

If your firm has already installed the

ledstny:

7

Pay-Roll War Savings Plan, now is the
time—
1. To secure wider employee par-
ticipation.
2. To encourage employees to increase
the amount of their allotments for
Bonds, to an average of at least 10
percent of earnings—because
“token” payments will not win this
war any more than “‘token” resis-
tance will keep the enemy from
our shores, our homes.

If your firm has not already installed
the Pay-Roll War Savings Plan, now s
the time to do so. For full details, plus
samples of result-getting literature and
promotional helps, write, wire, or

hone: War Savings Staff, Section E,

reasury Department, 709 Twelfth
Street NW.,, Washington, D. C.

U. S. War Savings Bonds

This space is a contribution to America's all-out war program by

ELECTRONICS
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It is easy to see why en ever increas-
ing number of Wincharger Towers are

being used in- every type of broad-
it's easy when

| casting. Thatis ...
3 you add up all these advantages:

AAN]  wpow INITIAL COST

| «STRONG EFFICIENT COVERAGE

F *ATTRACTIVE APPEARANCE

| *LOWER MAINTENANCE COST
ADESIGNED FOR 100-MILE WINDS

Experienced contractors ate av.ai|-
able for complete erection service,
including lighting, anchors, base
and ground systems.

[ White or wire for complete information
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pickup as a diamond-point stylus is
moved over the surface to be examined,
an amplifier and a rectifier-type out-
in rms miero-
is made for -cali-
by means of
vultage obtained from the power lines.

put meter calibrated
inches. Provision
brating the amplifier

The Tracer

One tracer head available for use
with the instrument, shown in Fig. 2,
is about the size of a pack of cigarettes
and so shaped that it may be con-
veniently held in the hand and moved
(It
may also be bolted to any mechanical
device, such as a motor supplied by the
its

over the surface to be examined.

designers,
motion.)

suitable for effecting

Fig. 2—Typical tracer unit.
supporting weight
reference level for the diamond point at

Note yoke
and establishirig a
the bottom. surface pressure adjustment
knob at the top

A diamond is mounted on the end
| of a duralumin rod which is, in turn,
screwed into a tube mounted on parallel
springs. The parallel springs serve to
it is es-
sentially perpendicular to the surface.
The upper end of the tube terminates
in a coil form upon which is wound
about 40 turns of wire two-thousandths
The coil is
located in the field of a permanent
magnet. When the tracer unit is drawn
over the surface of the finish to be
investigated the diamond transmits
vertical motion to the coil. The output
of the coil is proportional to the mo-
tion and is about 2 xv per microinch

restrict the motion so that

of an inch in diameter.

at a 60 cps reference frequency.

The diamond point is positioned mid-
way between two cemented carbide
inverted

“skids,”” mounted upon an
U-shaped “yoke.” Skids may be moved
up and down by adjusting a knurled
control knob on the top of the tracer
unit, so that the tension of the diamond

y point against the surface to be ex-
| | amined may be delicately controlled to

suit the material whose surface is be-
ing measured.

The instrument’s amplifier consists of
a five-tube resistance-coupled circuit
using transformer input and trans-

former output. Two inverse feedbi ¢
circuits contribute to stability and . &
prove frequency response, permitt,
circuit constants to be altered by,
factor of two-to-one without appre, *
ably affecting the gain of the amplifi *
The input transformer is provided w,

a “six-ply” shield to avoid sensitiv:
to extraneous a-c fields.

The Awmplifier

Because the profilometer tracer u
produces voltage through the moti
of a coil in a magnetic field, volta
is proportional to the velocity at whi
the turns of the coil cut the magne
lines of force. Consequently, the w
age produced by the tracer is prop
tional to the speed at which the trac
is moved over the surface. This velog
effect is compensated for by spee
integrating circuits, designed to opers:
over a frequency range of from 20
10,000 cps, within plus or minus one

Calibration

The tracer head calibration is
fected during manufacture by placi
the point of the tracer in contact wi
a brass block vibrating vertically |
the end of a brass reed. The up &
down excursions of the reed are th
transmitted to the diamond point, whi
produces a reading on the profilomete
rectifier-type meter. A microscope Wi
a calibrated eyepiece measures the |
and down excursions of the point. Tl
meter of the profilometer is then a!
justed to read the value determin
by the microscope measurement. Al
during manufacture, amplifier gain
measured by introducing a known Il
put voltage. The gain of the amplifi¢
is thus expressed in terms of mien
inches and becomes the calibration nun
ber of the tracer. This calibratio
number is stamped on the back of th
tracer and enables any tracer -head}
be used with any profilometer by pe
forming an amplifier adjustment in th
field. ||

To adjust the instrument so thatl |
reads true microinch units in the fiel
the thermocouple meter shown in
upper left corner of Fig. 3 is e
ployed. Alternating current from an
60 cps power line is fed through
meter and through standardized B
sistances to produce a known stamt
ard voltage drop. This drop, produge
at power line frequency, is 100 #v. 18

with '

cover removed. Tracer head, extra “yokes |

Fig. 3—The complete instrument,

and accessories may be seen in

foreground
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perted in series with the tracer unit
al thus effects an open circuit calibra-
With such a test voltage exciting o o r ln ui,l ' yoy

mplifier, the output
t mstrument amp ’ /
\ 4’// /

ter is adjusted to read the number
:mlcromches stamped on the back of
¢ tracer unit by means of a T-pad
¢ trolled by a knob on the panel.

Ion-To-Glass Seals

THT SEALS BETWEEN iron and glass,
eninating the need for the critical
n:als nickel and cobalt, are now being
ewcted in the construction of vacuum
ties by means suggested by General
Fetric’'s Dr. Albert W. Hull and Dr.

Liis Navias. Such seals involve the| Ef *

u of special glass compositions. One D
cisists of 45 percent silicon dioxide, 14
pcent potassium oxide, six percent
gium oxide, 30 percent lead oxide and
fi percent calcium fluoride. The rate |
o expansion is very close to that of |
irl.

Then a glass containing lead is sealed
jriontact with iron some of the lead
ams migrate from the glass into the
iri. Weakening of the resulting joint
isivoided by placing a thin layer of
lel-free glass directly over the iron,
thh sealing the lead-containing glass
tc:he lead-free glass. The thin lead-
fi: glass layer prevents lead from
reching the iron yet is not thick
etugh to crack and let air into the
fu2.

The dynamotor specially designed to

insure maximum efficiency at all operating

altitudes 7nd temperatures.

PM .
INPUY yous E!’S [ 2]

POWDER PARTICLES ; outeut vours ET aMPs
WINCHARGER conP -

MADE N SIOUA CITY. A

Quality Built WINCO DYNAMOTORS lnsure
*COMPLETE DEPENDABILITY
*PERFECT BALANCE
*MINIMUM A. C. RIPPLE
*LOW VOLTAGE REGULATION
*COMPACTNESS and LIGHT WEIGHT

..And, whatever your power problem,
Winco Engineers will be glod to help you
solve it. This service is free and without obliga-

Maler, o
o

INCHAR,
tion. Why not consult us? FARM tu\cm

SYSTEms
7N,
OYhAMO 05

s
/ﬂc”lgc!”

VERTICpy
RAd1aTgng

| crric |1
O A A. Bates of Westinghouse demon- l

Sltes P. R. Kalischer's device that quickly
disrmines grain size of metallic powders
Wing particles as small as 1/25,000 inch.
Med with a liquid in a long glass tube,
i particles intercept a light beam directed
I8 a phototube as they settle. The rate
@xhich the solution clears up. indicated
banode current change through a millia.
meter, gives comparative data
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trained engineers

Prepare for speciali-
zation in this
important field

with the aid
of these books

THIS LIBRARY was selected by radio

engineering specialists of the MeGraw-Hill
publications to give a well-rounded view of
communications engineering theory, appli-
cations, and special techniques. From im-
portant tube and radio fundamentals to
special emphasis on high-frequency prob-

The newly-assembled .

Meeting a pressing need

—for defense communications improvement

—demanding extension of services, development
of refinements, more specially-

lems, the essentials of this field and its
complete modern background are grouped
here, for the aid of those who wish to pre-
pare quickly for design and research work
in the vitally important and expanding
field of defense communications engineer-
ing.

DEFENSE COMMUNICATIONS LIBRARY

6 volumes, 3662 pages, 6 x 9, 2111 illustrations, many tables and charts

These books give the basis for comprehensive prac-
tical working knowledge of ultra-high frequencies

1. Hund's PHENOMENA IN HIGH FRE-
QUENCY SYSTEMS
A complete survey of theorles, practices, and
equipment the high frequency communica-
tions englineer requires in design and develop-
ment of ultra-high frequency systems. Chap-
ters on High Frequency Generators, Efectro-
magnetic Theory, Theory of the Ionized
Layer, Lines of Long and Short Electrical
Length, and on Directive Systems have par-
ticular application in the present emergency.

2. Hund's HIGH-FREQUENCY MEAS-
UREMENTS

An authoritative treatise on measurements
of voltage, current, power frequency, L, C, R,
tube constants and characterlstics, radiation,
and other high frequency electrical quanti-
ties. Of speclal timeliness is the material on
measurements of frequency and phase modu-
lation, the discussion of the use of cathode
ray tubes in high-frequency measurements,
and the determination of radiation, directiv-
ity and other transmission phenomena.

3. Stratton's ELECTROMAGNETIC
THEORY

An advanced text on electromagnetic theory,
treated mathematically through the exten-
slve application of vector analysls. The first
chapters deal with electrostatic and electro-
magnetic flelds, which are followed by chap-
ters on plane, cylindrical and sperical waves.
Of particular interest to the englneer en-

gaged in ultra-high frequency phenomena, is
the materlal on radiation from antennas of
various types, effect of the earth on the
propagation of radio waves, and the refrac-
tion and reflection of waves. A ‘‘must” for
advanced workers engaged in wave propa-
gation phenomena.

4. Relch’'s THEORY AND APPLICA-
TION OF ELECTRON TUBES
A standard and authoritatlve text on elec-
tron tubes, the heart of modern communica-
tion system, giving thorough, coordlnated
groundwork in tube and circuit theory, with
emphasla on fundamental principles and thelr
use in many applications In electronics, com-

munications, power, and measurements.
5. Everitt's COMMUNICATION ENGI-
NEERING

A standard and well-known text covering
communication practice at all usual fre-
quencles, emphasls is on theorems which
apply fundamental similarities of simple net-
works to new complicated structures.

6. Glasgow's PRINCIPLES OF RADIO
ENGINEERING
A well-known text, relating theory of the
thermionic vacuum tube and its associated
circuits to communications without slight-
ing necessary mathematical explanations,
Used in Government-sponsored defense com-
munications courses.

10 DAYS' FREE EXAMINATION

Ve

EXAMINATION COUPON

Special low price
Easy terms
Bought singly, these 6 books would
cost you $31.00. Under this offer you
save $2.50 and in addition have the
prisilege of paying in easy installments

beglnning with $3.50 ten days after DHCei)

receipt of the books, and contlnuing

at $5.00 monthly for 5 months. Name .
No installment charge Wadgess

These books assemble for your con-
venlence facts, standards, practice,
dats, for the whole fleld of com-
munications engineering, with em-

phasis on training in ultra-high fre- Position
quencies. Ade them to vour llbrary
now, under this advantageous offer.

Company

Send me Defense Communications Library for 10
days' examination on approval. In 10 days I will
send you $3.60, plus few cents postage, and $5.00
monthly till $§28.50 is pald, or return books postpaid.
(We pay postage if you send first installment with

City and State....

L. 8-42
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Moisture Determination
in Non-Polar Compounds .
By H. LOUGHNANE

IN NON-POLAR COMPOUNDS such ag naj
tha, recovered by a system using steap
moisture remains in the solvent in bot
the condensed an vaporous state. T}
following method isolates the moistuy
and permits measurement of very sma
quantities:

A chamber of known volume is purge -
with dry air and then a measurel
quantity of solvent or solution is adde(
The dry air above the solution is eiy
culated through the solution until it n!
longer takes up moisture. The def
point of the air is taken to determin’
the number of grains of water presen’
in the air and this is compared wilh
the number of grains of solution re
sponsible for the rise in humidity. (I
practice, absolutely dry air is not m!
quired. Humidity may be read befon
and after the air has been in contac|
with the solvent. The air is never al
lowed to go to 100 percent saturation!
If samples are so laden with moistu
they are diluted with dry solvent ang
the necessary correction made for vol
ume change. In a converse manner
small amounts of moisture may be mon
readily measured by using a compara
tively large amount of solvent with re
spect to the volume of air in the
chamber.)

Thermometer

Separalory funnel

8 S !
-t G
vi =P=C 1l
E Syringe |
=) bulb gL

Fig. 1—Setup for moisture determinat
in non-polar compounds such as napl

Fig. 1 shows the chamber, the va
arrangements, a small copper tank
and the drying filters M and N.
volume of this chamber and of
syringe bulb and the tubing is
termined by filling up every air sp
with a dry solvent and measuring
volume of the solvent. With the
of the bulb, dry air may be dra
through the drying filters to purge
chamber and, by changing the val
this dry air may be ve-circulated
the chamber to bubble through the s0
tion. The tank H is fitted with st
copper tubes in such a manner as
allow a brine solution to enter the t
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g A, flow about the thermometer bulb
al leave through B. The flow of the
. pne is controlled in order to permit a
sw drop of temperature at the glass

j.ket E.
Electronic Measurement

Che Pyrex jacket E contains two num-
b 18 tinned copper wires 1/64-inch
airt. One wire is grounded to tank H
al the other is brought out through
tl polystyrene bushing terminating

a‘ig. 2 shows the amplifier. This
aplifier has an input resistance of
1/10° ohms and is capable of reading
t] resistance of the microscopic film
omoisture that forms on the glass
jicet E without causing decomposi-
ti, of the film through electrolysis. A
1] tube has one control grid tied to
giand and in its plate circuit, bridge
friion, is a 0.5-0-0.5 milliammeter. R
isised to balance the meter to zero
wn the remaining control grid is
oja-circuited. In series with the open
gil and the conductors on the jacket E
the is a potential of 67.5 volts, posi-
ti side to ground. The connection
fin the polystyrene bushing X is well
shlded.

+ = +

_*I'I'!'i'lli 1
675 __{

1 1
'I'l'n'i'l'l
675V

Fi 2—Circuit for measuring resistance of
@iture film condensed on inside of glass
jacket

veration of the instrument is as
lws: A measured quantity of solvent
9 olution is placed in the separatory
fl_nel J. Valves are set to bring dry
#h.nto the chamber from D through
Mnd N and to exhaust through C.
Wi the brine at a temperature of
%b{t 26 deg. F., the jacket is cooled
Uil a meter indication shows that
thle is condensation on the glass jacket.
B temperature of the jacket is taken
at hg start of the meter movement.
1s the dew point of the air from
thi dryers. The brine flow is then
S#ped and the chamber allowed to
¥ up above the wet bulb tempera-
‘ll. Further purging with dry air will
“¥lorate moisture from the jacket and
MBitmeter will return to zero.
le solution is now introduced into
Uiithamber. Air is allowed, to escape
'ft ". This release of air should be
8 to control the flow of solution
PM the chamber. A low mark on the
‘Blel used to keep a liquid seal over
h<c_hamber is suggested. With the
oliion in the chamber, valve G is
Wd and F is turned to permit the
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THE ONLY GUARANTEE OF ITS KIND

IN THE ENTIRE INDUSTRY/

— A d '
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GOULD-MOODY

"BLACK SEAL’

GLASS BASE
INSTANTANEOUS

RECORDI
fter blanks

were ever made”’

| - say major studio
engineers from
coast-to-coast

- /
/

OULD-MOODY COMPANY ‘

RECORDING BLANK DIVISION + 395 BROADWAY « NEW YORK, . Y.

A thin, flexible glass base disc
A medium weight glass base disc
® Both with two or four holes

® All glass throughout . . . no fibre
or foreign material inserts

® No metal gromets to “wow” or
rumble

® Holes precision machined in the
glass

® Priced at less than other fine

brands

® Immediate delivery anywhere in

US.A.

® Old aluminum blanks can be re-
coated with “Black Seal” form-
ula in 24 hours—same *“‘no satisfy-
no pay” guarantee

All accounts serviced with styli and ship-
10”, 12" and
16" sizes, with 2 or 4 holes. For transcrip-
tions, professional recordings and libraries,
Gould-Moody "Black Seal” Glass Base

Instantaneous

ping cartons at actual cost.

Recording 'Blanks "“Speak

for themselves'.
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APPLICATION-
DESIGNED

RESISTORS

for electronic
requirements

TYPE RB, /2 Wott,
Non-inductive,
Stondard tolerance
2%, Moximum re-
sistance © 500,000
ohms, Size 9/18”
diom. x 12” high.
Mounting - hole
through center to
clear 6—32 screw,
Terminals #18 Tin-
ned copper wire 1V
in length.

TYPE AL, 4 Watt, Induc-
tively wound, Standord tol-
erance 3%, Moximum re-

sistance 80,000 ohms, Size
7/16” diom. x 1” long,
Mounting by terminols or
center hole, Terminals #18
Tinned cooper wire 114"

INSTRUMENT
RESISTORS
INC
Litle Folls

TYPE AC, 5 Walt, Induc-
tively wound, Stondard tol-
erance 3%, Moximum re-
sistance 50,000 ohms, Size
7/16” dioam. x 1” long,
Mounting by terminals or
center hole, Terminals
of #£18 Tinned copper
wire or .015” x p” strop.

Y When available mounting space is ex-
tremely limited, and ventilation and other
operating factors require serious considera-
tion, Instrument Resistors solve troublesome
problems. These precision wire wound prod-
ucts will withstand atmospheric and tem-
perature changes without impairment of
their operating accuracy.

Check on Instrument Resistors today—
they're application-designed to meet strict
requirements. Send blueprints and data
today for recommendatidns; inquiries
treated in strict confidence.

INSTRUMENT

RESISTORS COMPANY

25 AMITY STREET, LITTLE FALLS, N. J
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circulation of air above the solution
in such a manner that it bubbles
through the solution. The temperature
of the jacket is then slowly lowered
while operating the syringe bulb. As
we now have a closed system, the cir-
culation will depend upon unequal pres-
sures on either side of the syringe bulb,
hence high pressures will be built up
in the chamber on the compression
cycles. This pressure will cause a pre-
mature reading of dew point but, on
release of the pressure, the meter will
start to fall, indicating that the tem
perature is in the wet bulb range.

When this point is reached the brine
flow is adjusted to give a constant read-
ing and the syringe bulb operated un-
til the meter swings, occurring on com-
pression, have reached the maximum.
This will indicate that the volume of
moisture on the jacket has also reached
a maximum and that there is no more
moisture available from the solvent.
The chamber is then allowed to warm
up past the wet bulb reading, or until
the meter reads zero. Without any
further operation of the syringe, the
temperature is again allowed to fall in
the jacket E until condensation takes
place at normal pressures. This will be
the actual dew point of the known vol-
ume of air,

The water content is then calculated
from a psychrometric chart. Subtract-
ing the water content that was first
found, before the introduction of the
solvent, the grains of moisture that
actually came from the solvent may
be readily compared with the weight of
the solvent.

Hydrogen Moisture Check
By Direct Electronic Method

THE QUALITY OF CERTAIN steels treated
in atmosphere furnaces is largely de-
pendent upon the purity of hydrogen
gas flowing over the metal during man-
ufacture. In bright annealing, for ex-
ample, the hydrogen must be virtually
free of moisture containing oxygen: Or-
dinarily, to measure the nioisture con-
tent of hydrogen where dew points are
less than 0 deg. C. a cooled and polished
metal plate is inserted in the gas stream
and the temperature at which condensa-
tion first occurs on this plate is noted.
Below —40 deg. C. this method de-
pends largely upon niceties of judgment
on the part of the operator and is,
therefore, subject to human error.

A direct electronic method of contin-
uously monitoring the moisture content
of hydrogen is illustrated in Fig. 1.
Hydrogen of known moisture content is
pumped through a special Westing-
house half-wave rectifier tube with in-
take and exhaust ports at a constant
rate until the interior of the glass en-
velope is thoroughly purged. Regulated
filament and anode potentials are then
applied to the tube and adjusted to give
a full-scale reading on the anode cir-
cuit milliameter. Hydrogen to be used
in the steel-making process is then sub-
stituted for the calibrating hydrogen

ll —
00V 8 Fressure |
[ ) ‘
Il 1o~ 1 E| 866 S vave, B
{ 2 1 3 e 0
1 g;m = ':L ;
| s .
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Fig. 1—Circuit of electronic device |
continuous monitoring of hydrogen g

moisture conlent

and, with gas pressure and tube y
tages maintained at the pre-determin
values, any milliammeter readj
change indicates a change in the mo
ture content of the gas. Presence of mg
ture, or oxygen, in the hydrogen flowi
through the tube in amounts great
than that in the gas used for calibrati
collects more negative ions in the tuly:
electron stream, increasing intery
impedance and reducing anode curre

The special tube pictured in Fig.
eniploys a tungsten filament and
tungsten anode, this metal being sati
factorily impervious to hydrogen. Maj
ture determination by this process
connection with certain other gags
would, undoubtedly, require the uset
other tube metals impervious to sut
gases.

Fig. 2—The heart of the system. a specid
hali-wave rectifier tube with gas inlake
and exhaust ports

Variations in tube anode current with
changes in gas moisture content ¢ :F
obviously, be used to control the opérd &
tion of dehydrating equipment, iU}
rendering the entire process fully autos
matic. |

e o o

Vacuum Tube Voltmeters
The Meter at Work

THESE TWO VOLUMES were revieweddl
June ELECTRONICS and it has just €Ol
to our attention that the prices gIWEH
are not correct. The book “Vacullfiy
Tube Voltmeters” actually sells ’ir
$2.00, and “The Meter at Work” ¥&5|
ume can be had for $1.50. Both are pi
lished by John F. Rider, New Yorks

1
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VEWS OF THE INDUSTRY’

First-quarter receiver production figures.
Defense communication equipment and
personnel survey. Wartime tube packag-
ing. Notes about men and materials

Pbple President Roosevelt requested Cpn-
gress on June 8 for an appropriation
DiC. B. JOLLIFFE, chief engineer RCA of $2,505,730,000 for the Signal Corps. |
Lejratories and communications chair- Seven official television listening posts |
m: of NDRC, was awarded honorary have been established in Schenect:adyl
LD). degree by the University of Vir- County, N. Y. where air raid wardens
g, his alma mater at the school’s have been getting instructions origin-
fib annual commencement. ating in New York City relayed to
Aph S. Merkle, commercial engin- them by the G-E television station.
g1 Hygrade Sylvania, has been com-
mijoned First Lieutenant in the C§- .o
orciation Branch, U. S. Signal Corps. More About Civilian Defense
livid Grimes has been made vice Communications :
prﬂdent in charge of engineering, . I
Jooh H. Gillies, vice president in RULES GOVERNING THE operation °f|

chere of radio production, and Robert civilian defense radio stations (ELE{:-
¥ err, vice president in charge of TRONICS, July 1942, p. 103) released in

sl ce, all of Philco Corporation. June by the Federal Communications

Commission specified that licenses would
N be issued to amateurs and others having
NE'S

the necessary technical training an_d
ivox CORPORATION celebrated its ©duipment only through groups affili-

B - : ated with the Office of Civilian Defense.
4 .?22’::&#?;;?;222{ 2‘:?‘ f‘r%s:lr;’ The OCD simultaneously announced
fedent and other officials and old- that it was preparing a manual explain- |
81 in the company. ing the procedure to be followed by
Whlin  Corporation of America, pl:opgr]y accredited defense groups

facturers of cast and liquid resins wishing to set up War Emergency |
Allastics, has completely reorganized Radio Service networks.

Winufacturing facilities at its plant _ The manual referred to by the OCD
g tds, N. J., has embarked on the 1s.st_x]] in process of prepa.ratlon as |
Wion of a new building for the pro- th|§ Issue goes to press but, in the in- |
#in of polystyrene molding com- terim, regional directors of the och
S, and the purchase of land, build- have received a memgranda_ from di-
zmd equipment of the former U.S. rector Jamgs_M. Landis _outl.mmg sug- *
roducts Co., Inc., at Matawan, gested preliminary organizational steps’ graph was a scientific curiosity, A few
which should be taken..Among_ the sug- such costly instruments were in use, in
stone Carbon Co., St. Mary’s, gestions are the following: It is recom- leading laboratories, entrusted to skilled
» manufacfurers of precision mended that surveys be und(_ertaken to technicians.
I products is completing a large determine to what extent equipment, li-
im of expansion of plant and censed operator personnel and techni-
acturing facilities. cal skill are available in each control

A decade ago the cathode-ray oscillo-

Then came the first DuMont cathode-ray
oscillograph, Simplicity, practicability,
eéconomy-—those were the cardinal fea-
tures. And those very features soon
attracted universal attention. Thus the

| 0 e q I 4 4 DuMont cathode-ray oscillograph: became
Radio Receiver Production-Janu iry to March 31 Biliponsably. st o ssine
1942 1941 1942 1941 |uborutqries.but also in factories and, out
Wi:ast Receivers Units Units Dollars Dollars in the field.
Tee sets..... . ... — 1,120,296 1,261,997 $14,379,700 $10,713,000  Today e DuMont name is synonymous
WBole: sets.......... 141,883 124,976 5,710,900 3,857,600 with  cathode-ray oscillography.  That
Bables ....... ... 374,30W 196,824 5,810,000 2,228,500 name; ‘is your assurance of the latest
8ision (no sound) . ... 139 4 7,500 200 refinements " in this firmly-established
AW sets ............. .. 216,910 650,035 3,671,200 10,405,800 technique.
W8 battery sets...... 195,854 167,077 2,761,900 1,845,800 p ;
ol adapters ........... 4,798 884 120500 20,100 | Kk Write for literature ...
48 phonographs .. ... .. 64,563 | 43,754 932,800 494,600
'}lli;ation Apparatus \
'8 combinations. . . . .. 227,120 112,684 5,761,100 2,034,600
REs L 223,79 106,119 16,345,500 6,498,700
’x ) Phono., and recorder 24,48 15,047 2,232,000 742,700 ;
Wision ... . .. . 92 23 29 3-37,300 3,100 4
‘Mratus sans cabinets. . 127,608 93,641 14,323,600  1,237.900
8820}k apparatus 7(810 834 10,600 7.200 ALLEN B. DU M!JNT LABORATORIES, INC.
’ —_— e Passaic, New Jersey
AR ] 2,722,629 2,763,899 $60,084,600 $40,089,800 : >SS

Sapiled by the Radio Corporation of America from reports from its licensees.

Cable Address: —.“"-’ Wespexlin, New York
BrRONICS — August 1942 101
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APPROVED by U. 5. SIGNAL CORPS
BRANDING by ROGAN on PLASTICS!

"Tested and found to comply as gn “or equal’
to engraving now called for in specifications . . ."

% Above excerpt from the U. S. Signal Corps Ap-
proval offers convincing evidence that Rogan ‘'deep
relief" branding on phenolic or other plastic parts
achieves results equal to engraved markings. Of greater
importance, Branding by Rogan permits the use of
simple, fewer cavity, less costly molds.

Branding on Plastics Will
Speed Your War Production! Plastic Shut- Off Branded
by Rogan
Fewer molds are required where parts are in- _
terchangeable, save for different markings for m
specific uses. Eliminates costly new molds and
time-consuming mold-making operations. Permits Iz

use of blank stock parts. | ‘
]
‘0

See accompanying illustrations showing “deep-

relief" markings branded on curved surfaces and
Heat Control

Unit Branded hard-to-get-at places. Try this faster, big money- \ |
by Rogan saving process now. /

Calculating Device Part
Get New Fully Descriptive Circular. No Obligation. Write aacr::d:;"g byeRI;;anar

ROGAN BROTHERS 2003 S. Michigan Ave.,
Chicago, lllinois

EASTERN PLANT: 154 Lawrence St., Brooklyn, N. Y.

3 WITH

-LITZ

MEISSNER MANUFACTURING CO. MT. CARMEL, ILLINOIS
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| space in one of the company’s Il

area. (The OCD does not encouraget
manufacture of new equipment, |
lieving that there is a sufficient supp
of parts and materials for purposes

construction already in the hands

amateurs or on the shelves of deale
and distributors, and will not ender
requests to the War Production Boa
for preferential treatment). Region
directors :ure urged to study the FC(
regulations governing the War Eme
gency Radio Service and are also urg
to inform prospective station operato
of the contents of OCD publicatio
“Staff Manual” and “The Control Sy
tem of the Citizen’s Defense Corps”
that such operators will be famili
with the organizational rules wr
which they will be expected to comp
in the event that their equipment a
service is enlisted.

Within the OCD memoranda, it is
teresting to note, is a statement to
effect that War Emergency Radio Se
ice nets will be required to show prg
that all transmitters within such ne
can be instantly silenced upon recei
of a single order at the District War
ing Center.

| Music While You Work

THE ROLL CALL OF FACTORIES usi
sound system to furnish music toe
ployes while they work is most imps ¢
sive. Music of the proper kind, l&
and frequency relieves nervous fatig
and increases morale. Of course tht
sound systems can be used for'f
nouncements, etc.

A new sound system division, creal
to handle the sound problems of & |
ernment requirements and of war '
dustries, has been established by!
Stromberg-Carlson Tel. Mfg. Compd |
and has taken over a large share

plants. A. C. Schifino will head upt
new divisions, with A. R. Royle assd

manager.

A. C. Schiffino. head (left) and
A. G. Royle. sales manager

J
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Included in the new sound division’s
quarters will be a new development
laboratory to handle specific sound
system problems, and to conduct a con-
[tinuous study of sound system equip-

Coming events |
cast their shadows...

] ment and correlate its studies with
Victory often hides be- sound system research.
hind the appearance of Within recent months, Stromberg-

{ Carlson sound system engineers have
installed sound systems in the ship re-
pair station of Maryland Drydock
Company, Camp Lee, Virginia, Bart-
lett-Hayward Co. of Baltimore, a di-
vision of the Koppers Coke Company,
and many others.

A testing ground for the new sound
division has been established within
the Stromberg-Carlson plant in the
form of a model sound system.

The new sound system will not only
include a straight paging and voice
system suitable for general and emer-
gency announcements, but it will be
'able to carry musical programs to
workers to speed production, pick up
radio broadcasts, and through central
control permit two way communica-
tions from guardhouse to guardhouse,
or from guardhouse to all of the plant,
or any section of the plant. A disaster
provision has been built in, enabling
each section of the plant to be segre-
gated, in case of demolition, fire, etec.
or enabling that section to summon
help from either control station, or spe-
cial department., The system is geared
to serve sections with such varying
noise levels as machine shops, or of-
fices, serving each with a suitable but
not disproportionate level of sound.

defeat! Things looked
gloomy at Valley Forge -
and when the Huns '
were within 23 miles
of Paris 1914! But
we've always won.
Today American
draftsmen in war
work call upon Ty-
phonite ELDORADO
pencils to help
maintain the speed
necessary for
Victory! Pencil
Sales Dept. 59-J8,
Joseph Dixon
Crucible Co.,
Jersey City, N.J. |

War work has been set to music re-
cently in the Westinghouse Lamp Di-
vision, Bloomfield, N. J.

Loudspeakers stationed in main
manufacturing areas now play marches,
tangos and swing for five and a half
hours a day while men and women turn
out communications equipment for the
nation’s armed forces. Recorded music
is also played in the Company’s recre-
ation rooms and cafeteria.

Band musie, greets the first shift
workers at 7 a.m. and continues for
15 minutes. Five other half-hour
periods of music are scheduled during
the eight-hour shift, one at lunch time
and the rest timed to coincide with
periods of “let-down” or fatigue among
the workers. Music during the fatigue
periods acts as a stimulant to the em-
ployes, reports show. Band selections
|are played at the end of the first shift
and as new workers arrive for the
second shift.

Into Lingo designing
has gone the finest
engineering skill and
modern antenna en-
gineering. The re-
sult—"plus" perform.
ance combined with
low installation and
maintenance costs.

199 ft.
Radiator
Jackson,
other
Lingo

(above roof)
at WIBM,
Mich. An-
example of
versatility to
every station

| Service

Two WELL KNOWN RADIO engineers have
recently been given leaves of absence

| abilities to the war effort.

Chief Radio Engineer, U. S. Army
Signal Corps, and assumed his duties in
|the office of the Chief Signal Officer,
| Washington, June 22. A pioneer in
radio, Morris has been given a leave of
absence from the National Broadecast- I

HIECTRONICS — August 1942

from their civilian posts to add their |

Robert M. Morris has been named a |

@ For applications requiring precise capac-
ity values, Aerovox offers two precision:
type mica capacitors:

SILVER MICAS . . .

Molded in low-loss red (for identification)

bakelite. ‘‘Postage-stamp’ design and di-
mensions. Thoroughly wax-impregnated
internally and externally. Heat-treated
for stability. Average temperature co-

efficient of only .004% per degree C. ex-
cellent retrace characteristics. Practically
no capacity drift with time. Q as high as
3000 to 5000 in higher capacities. Toler-
ances to 1%. .000001 to .0025 mfd. 1000 v.
D.C.T.. and .003, .004 and .005 mid. 600 v.

MICA PADDERS . . .

Screwdriver-adjusted mica capacitors set
to 1% of given capacity. Can be re-
adjusted to compensate for slightest varia-
tions in coils and circuit conditions as.
required. Heat-treated. Wax-impregnated.
Four mounting types. .000075 to .01, 600 v.
D.C.T. \

® Write for DATA . . .

Englngering data on these precision mica
capacnlors,_ sent on request. Let us quote on
Your requirements,

NEW BEOFORD, MASS., U. S. A.
In Canada; AEROVOX CANADA LTD., Hamilton, Ont.




“..informationofaidand
comfort to the enemy”

HE cerdsor’s stamp is, today, a

badge of honor. The necessity of
withholding information concerning
a product implies its importance to
the war effort.

How and where this censored new
product is going to be used would be
of interest to Axis engineers. It and
many other parts were created by
Richardson Plasticiansto help increase
and speed up production of better
equipment.

INSUROK Precision Plastics and
the suggestions of Richardson Plas-
2icians have helped many war prod-
ucts producers save time and increase
output. If molded or laminated plas-
tics might solve one of your prob-
lems, write us.

INSUROK ond the experience of Richardson
Plasticions are helping war products pro-
ducers by:

1. dncreasing output permachine-hour.

'/i. Shorténing time from blueprint to
production.

3. Facilitating sub-contracting.

4. Saving other critical materials for
other important jobs.

5. Providing greater latitude for de-
signers.

6. Doing things that,"can't be done.”

7. Aiding dn improved machine and
product performarice.

The Richardson Company, Melrose

Park, 11l Lockland, Obio; New Brins-

wick, N, J.; Indianapolis, Ind. Sales

Offices: 75 West St., New York City;
G. M. Building, Detroit,

INSUROK
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ing Company f6r the duration of the
war. Morris started his radio career
as engineer for the A.T. & T. when
WEAF was established. When NBC
was formed in 1927 Morris was named
Chief Development Engineer. In 1935
Morris developed the Orthacoustic
method of making lateral electrical
transcriptions. He continued as Chief
Development Engineer until March,
1941, when he was named Business
Manager of the NBC Radio-Recording
Division, from which post he has been
given leave to assume his new duties.

Robert M. Morris

P. C. Sandretto

P. C. Sandretto, superintendent of
United Air Lines’ communications lab-
oratory in Chicago and a leading aero-
nautical radio engineer, has been given
leave of absence by United to become a
major in the Communications Director-
ate of the Army Air Forces at Wash-
ington.

As head of United’s laboratory,
Sandretto participated in many air-
craft radio developments which have
become standard on the nation’s air-

lines. A graduate of Purdue Univers,
in electrical engineering, he was on '1
technical staff of the Bell Telephu &
Laboratories in New York before 8
joined United Air Lines 10 years a

While still in college, Sandretto «
signed and built one of the first crys 3
control broadcasting stations in {8
United States and, after his graduatii
worked on television research at P
due’s engineering experiment stati("
His work with United Air Lines
perfecting plane-ground radio co
munication and in ground radio &
rection finding of planes in flight h®
attracted particular attention.

Sandretto is the author of “Principl" |
of Aeronautical Radio Engineering” i
be published early this Fall by 1
MecGraw-Hill Book Co.

New Cartons for Tubes

A NEW PRINCIPLE of packing rad |
tubes which will result in major co
tributions to the war effort in shippid
space, material, handling and  wan
housing savings, has been developed &
RCA.

By the new method, RCA is savin
some 120 tons of packing material
vear, and is able to ship approximatel
twice as many tubes in a boxcar 8}
truck, thus halving the need for criti/
cal shipping space. The new methg
supplants packing, handling, storin
and shipping practices which have begl
common for many years.

To extend the value of the new pack|
ing principle more quickly, RCA ha
granted patent rights to the new typl
cartons to other tube manufacturers
In addition, other tube manufactures
have been shown factory routines thal
have been developed to make the mos|
efficient use of the new process. 1

The new packing ideas were devel
oped by Charles I. Elliott, a 27-year-ol
packing engineer who was employ
by the RCA tube division to study the
company’s methods of handling tubg
during the manufacturing process, a:q}.
preparing them for warehousing 2
shipping. f

0Old Systems Scrapped From Start =@

Mr. Elliott attacked the problem b!!f
consigning all existing packing c0
tainers to the scrapheap. Then hg s
about designing new type containé *
which would use the least possib
amount of cardboard and that wol
make possible more efficient facto
handling. He found that existing pac 1
ing methods required the use of 210 |
separate pieces of packing material pel.
1,000 tubes. Improvised handling meth -_‘:‘
ods were used in the fabtory wheré
tubes travel from one assembly operdsy
tion to another. A packing box of it
parts, some of them no longer obtal;l ‘
able, was used to store and ship glasi
tubes. ;

When he had finished re-designiff!

August 1942 — ELECTRONIGS |
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2king cases, Mr. Elliott found that.he
1 reduced the 210 pieces of packing
- 1,000 tubes to 24 pieces. He dis-
cered that a single one-piece, tray-
Jiz container, planned to hold the tubes
se within shipping cases, could also
pused to save time in the manufactur-
i1 processes.

Sndardization Important in Wartime

+ jtandardization of tube packages is
v.{lly important in wartime for many

risons. Spare radio tubes can be made |

tcit into spaces designed for them by |

t} builders of planes, tanks, mobile
ui's, ships and other fighting equip-

“aut. And the tube packages will fit |

th spaces, no matter from which fac-
do° they originated.

1 handling receiving tubes alone,
gaings of 30 percent in material were
aceved. Factory handling efficiency
iabeen stepped up 20 percent, loss by
bikage has been materially reduced,
asias the need for storage space. It
Is w possible to pack 647,500 tubes of
# ven type into a single boxear, an
imizase of nearly 100 percent in ca-
DAty.

further improvement in the hand-
in of the smaller types of receiving
atls has been made in the form of a
‘el” of cardboard which holds 10
ali. During testing, warehousing and
iding operations, the “clip” of 10

t: is handled as a unit. However,
%‘n the time comes for the tubes to be
igd into individual cartons for ship-

B, the “clip” is torn into 10 pieces
10l perforated lines, to become the in-

Lr support for each tube in its in- |

lifual carton. Further, the old 31-
iB glass tube carton had resolved
"% into a smaller, eleven-piece box.
I the case of a certain type power
Wb a wooden box used to transfer
w3 quantities about the factory and
)iz warehouse has given way to a
0l compact cardboard box in which
18 1bes are transported with greater
mletion from breakage.

0: universal box has been designed
B acking all types of power tubes of
l‘g:ame size, supplanting a large
Mer of various sized special boxes.
l‘z’ously designed inner supports do
Y8 with the layers of wadding once
‘@4 while the application of simple
Waf physies provides greater safety
Ble tubes when the box is subjected
dHlasual stress.

Inhe case of cathode-ray tubes, the
1}.‘ glass bulbs are now received at
‘ctory from the glass works in the
packing cases in which they are
Jorted throughout the manufac-
, testing, warehousing and ship-
W rocesses. So much has been saved

scompany has agreed to furnish
0 RCA without cost.
3{4 Elliott’s work has been ecarried
er the direction of L. E. Mitchell,
\liter of the Industrial Engineering
H8:ment devoted to the development
Deer methods through work simpli-
101y,
i
1
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overall savings under the new
| are tremendous, when consid-

cost of the packing cases that the :

WHEN SPECIFICATIONS
ARE Tough

KENYON TRANSFORMER CO., INC.
840 BARRY STREET NEW YORK, N. Y.

Standard Electro-Voice engineering
practise includes orders for "Test to
Destruction” during manufacture and
assembly. At frequent intervals, micro-
phones are taken from our production
lines and abused until they are com.
pletely demolished.

Throughout the procedure, Electro-Voice engineers carefully examine and
analyze the resulting changes in level and response. This is but one of a

series of tests that are perfecting a line of rugged microphones for depend-
able service under the strains and shocks of military service.

ELECTRO-VOICE MFG. CO, Inc.

1239 SOUTH BEND AVENUE SOUTH BEND, INDIANA
Export Office: 100 VARICK STREET, NEW YORK, N. Y.
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POTENTIOMETERS

RHEOSTATS
1 to 200,000 ohms in L
single or dual units. v
Custom-crafted in the s
tradition which has ’
SR
earned world-respect. %
S!)e.aal attention to in- I
dividual needs. T
Write, wire or phone for new ’
V7%

Catalog 1-61, Dept. B

s O SONNE SIS U
= e
MOLDED i

RESISTORS

THESE widely used Resistors are favored
because of their noiseless operation and
durability and because they retain their
values and characteristics under extremes
of temperature, humidity and climatic
changes.

STANDARD RANGE
1000 ohms to 10 megohms.

NOISE TESTED

TYPE 65X
Actuol Size

ther types availobl
the lower volues

g BULLETIN 37

e In
[o]

RES‘STO ETA“-S ad At slight additional cost, resistors in the
GIV ES Fu‘-‘- D FHor- Standard Range are supplied with each resis-
h ustrations of.ﬂ\a dl\d.:d tor noise tested to the following standard:
RSN STV ool 1 hamma, rasistery THAll e bais geie
Resistors and gives 'oas otc 1hug .corresspon‘ds‘ 1°o a uc\;‘zn:;so:o;s:
3 imensions, o ¢ =
°°’“""::;:n§r;ci“?.'ﬁ*- will be* ,3:;\ed sistance of 1 part in 1,000,000."
copY. Write for it—t0 "

on requesf.

HIGH VALUES

15 megohms to 1,000,000
megohms.

S.S. WHITE

The S. S. White Dental Mig, Co.

INDUSTRIAL DIVISION

Department R, 10 East 48th St., New York, N. Y.
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ered in the light of the national emes
gency,” Mr. Mitchell said. “In 184
we used 400 tons of packing materig
In 1942, for the same quantity of tube
we will need only 280 tons, a savingj

o

120 tons.

Not only does the new method pa
aging and handling tubes save on ma
terials but it speeds up the tube testin,
by 30 percent enabling 30,000 hours'g
labor at the RCA plant to be devote
to making more tubes. The fire hazan
has been reduced since there is no shred |
ded paper in packing cases and no logs
partitions, the containers can be laj |
out flat and so require less storag !
space. |

1
1
l Radar

' CHARLES F. KETTERING, President o
the General Motors Research Corpors |
tion and Vice President of the Gener |
Motors Corporation has been ajj
pointed as consultant to the Radio an |
Radar Branch of WPB.

In announcing the appointment, Don
ald M. Nelson, WPB chairman, mad |
public a portion of a letter to Mr. Ket
tering, as follows:

[ “Qur Radio and Radar program
|assumed such tremendous propo
that I feel it is now vitally importa
have someone of your outstanding
pacity and accomplishments in
seientific world, to whom we can tur
from time to time in the difficult tas
of meeting the requirements to thi/
program. Your acceptance of the poi!
tion of consultant to us in these mattﬂi._m
makes me increasingly confident tha !
the job will be well done and I wish bl
take this opportunity of telling you ot
pleased T am about the arrangemel g
|  The Radio and Radar Branch is
cerned with providing facilities for
production of radio communications,ait
craft detector, signalling and fire
| trol equipment. Ray Ellis is chie
the Branch, which reports to Haro!
Talbott, Deputy Director of the Prout
tion Division.

|

Late News

WPB PROHIBITION on use of copif
and brass in radio manufacture
been lifted to permit manufacturé?
replacement vacuum tubes and va “‘fl
types special types of radio apparés
under certain circumstances.

Because of critical shortage
scientific equipment, university
| other private laboratories engage
| researech work unrelated to the pr
| tion of materials or in other resear®
| directly connected with the war
| will be unable to secure new labords
equipment unless the particular
approved by the Director of Inat
Operations. Repair parts may &
tained, however.

FCC has ordered all amateur
mitters. to be registered with the
\mission by August 25. Thus the &
will have a record of what equipn
| available, where it is, ete.
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JONES

BARRIER STRIPS

SOLVE MOST TERMINAL
PROBLEMS

A compact, sturdy terminal strip with
| Bakelite Barriers that provide maxi-
mum metal to metal spacing and pre-
vent direct shorts from frayed wires
at terminals.

6 SIZES

cover every requirement. From 3"
wide and 13/32" high with 5.40 screws

to 24" wide and 1" high with
V4"'-28 screws.
Jones Barrier Strips will improve as

well as simplify your electrical intra-
connecting problems. Write today for
catalog and prices.

OWARD B. JONES
2300 WABANSIA AVENUE,
{ICAGO ILLINOIS

For Everything in
! Electronics & Radio

p Catalog
Radio E ui p atory
\al bo"‘ the |ead
Pul
|N|“9
000 Parts,
ehvefy-
ndab e

Your ALL\E
Eledromc 5“munlcahon$.

neering cahons. 8

< TS,
lndusmal apphE o~ phﬁex

ALLIED RADIO

(833 W. JACKSON « CHICAGO
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Colin B. Kennedy

IN ANNOUNCING the death of Colin B. |
Kennedy, one of the radio industry’s
pioneering spirits, we can do no better
than to quote from a letter from E. F.
MecDonald, Jr. President of Zenith Ra- |
dio Corporation.

“When, back in 1921, I became asso-
ciated with Chicago Radio Laboratory,
which two years later became Zenith
Radio Corporation, to me the two great
names in radio were Grebe and Ken-
nedy, both of whom now have passed
on.

“Colin Kennedy, back in those days,
headed the radio company bearing his
name with St. Louis as its headquarters.
He was an engineer radio pioneer, a
quiet, modest man, who sought no glory
but contributed much to the early days
of radio. He was one of the first holders
of a license to manufacture home radio
under Armstrong patents.

“Colin Kennedy, when he died, was
doing his stint for his country as an
OPM engineer assigned as civilian ad-
visor to the Army Signal Corps.”

Alien Patents

ALIEN PROPERTY CUSTODIAN has taken
over approximately 3,000 patents and
by end of September 40,000 may be in
the same category. In one of the first
groups of 600 taken over, 50 were Ital-
ian, 10 Hungarian, 100 Japanese and |
the remainder were German.
Furthermore, the Custodian requires

everyone claiming any interest in

patents or patent applications now or
formerly owned by nationals of certain
designated countries to report their in-
terest on Form APC-2 by August 15,
1942,

A G-E photoelectric color register control |

installed on a press in the plant of New

York’s Neo Gravure Printing Company is

checked for synchronization by means of
a cathode-ray oscilloscope

% Quietly, modestly, quite unannounced,
Clarostat Serles 37 controls have, for many
months past, been coming through with the
new Stabilized Element. We wanted this out-
standing development to prove its worth out
in the field, by users, corroborating our own
critical tests.

Results have spoken for themselves. Users
have promptly spotted something radically
different in non-wire potentiometers and rheo-
stats. Remarkably accurate resistance values
first and last: extreme immunity to humidity,
temperature and other climatic conditions;
minimized wear: noiseless operation: smooth
rotation—these features have marked the in-
troduction of the new Clarostat Stabilized Ele-
ment—stabilized by heat-treatment, chemi-
cal-treatment, lubricalion-treatment, for truly
outstanding performance.

Try a Clarostat Series 37. Sample on re-
quest to responsible parties. Judge it by
your own tests. Let us quote.

Clarostat Mfg. Co., Inc.
285-7 N. 6th St. - Brooklyn, N. Y.
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REG PAT, OFF

CERAMIC
RESISTORS

® Finding the right resistor
for a specific application is
likely to be no easy problem.
Because the solution so often
is found in Globar Brand
Ceramic Resistors we urge
you to acquaint yourself with
the distinctive qualities of
these versatile resistors.

The handy chart below shows
types available, together with
their characteristics.

Y T
TYPE A | B | oo
DIAMETER N
MIN. 116" I 116" [ 1/18"
MAX. v oy
LENGTH
MIN. e 14" Ve |
MAX, L1 2 11 2 (L
p— ] —
WATT l
RATING*
MIN. Vaw, [1/4w. 1/ 4w. I
MAX, Saw. | Saw. | 150w,
t
RESISTANCE |
perin. of
length |
MIN. Iu ohms 3 ohms | 1 ohm
MAX, 15 meg. 15 meg. 1000
i
] Il - "
NORMAL
RATING
w./3q. In, of l
radiating ] 1 2-1/2
surf. _l
*By artificlal cooling these ratings may l
be increased substantially. |
Characteristic Coefficient :
Type A: Commercial straight line |
Voltage and Temperature |
Type Bt Negative Voltage |
Negative Temperature
Type CX: Commercial straight line
Voltage and Temperature
Terminols: All types: Metulized ends
with or without wire leads

In addition to these standard
items, special resistors can be
made to meet definite specifi- |
cations both as to shape and ' |
characteristics. Ask for Bul- |
letin R and give us details of
your requirements.

Globar Division

THE CARBORUNDUM CO.

REG. U. 8, PAT. OFF, ‘

NIAGARA FALLS, N. Y.

Carborundum and Globur sre registered
trade-murksofund Indicate manufucture
by The Curborundum Company.
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NEW PRODUCTS

1 4

Month after month, manufacturers de-
velop new materials, new components,
new measuring equipment; issue new

technical bulletins,
month descriptions
will be found here

Explosion-Proof Timers

EXPLOSION-PROOF TIMERS suitable for
operations in atmosphere containing
gasoline, naphtha, petroleum, benzol

| acetone, lacquer solvent, natural gas,

etc., can now be had.

The illustration shows a Type TD1C
explosion-proof time delay relay which
is laid out for panel board mounting
with the setting knob and dial proj-
ecting. Within this housing it is pos-
sible to mount either Type TDIC or
TD1 with a small relay. The latter con-
struction would be used where it is de-
sired to control the timer from remote
located momentary start button.

The R. W. Cramer Co., Inc., Center-
brook, Conn.

Printing and Coloring
Acetate

WIRING DIAGRAMS, CHARTS, indicators
and dials can be printed on plastic by
a new process called “Print-Cote.”
Coloring plastics such as cellulose ace-
tate is done by a process called “Print-
color.” The “Print-Cote” method used
for protecting cellulosic sheet plastic
is to apply to the printed sheet a liquid
film of cellulose acetate, coupled with
a suitable solvent and plasticizer. The
Process is not a lengthy one and the
coating will not peel off. The finished
product is unaffected by oils, dirt or
atmospheric conditions. These printed
acetate plates can also be bent to con-
form to the shape of curved surfaces
where necessary.

“Printcolor” plastics may be used
for sheet stock, molded items and ex-
truded shapes. In some cases, extruded
shapes can be dyed in complete coils.
Crystal clear transparent materials be-
come transparent colors by this dyeing
process, and translucent or opaque

| materials in white or light shades may

new catalogs. Each
of these new items

be given a wide variety of colors. The
dye penetrates the surface of the
plastic, and the color is almost inde-
structible. The piece can be buffed
without removing the color. Since the
object to be dyed is not subjected to the
action of solvent chemicals, its original
finish is not altered, and it needs no
subsequent polishing or processing. i

Printloid, Inc., 93 Mercer Streef,
New York, N. Y.

Rheostat, Potentiometer

THESE RHEOSTATS, POTENTIOMETERS,
signated as Types 260 and 275

rugged and durable and were desig
to withstand vibration, tropical he;
and moisture. They may also be used
high impedance vacuum-tube circu
where high values of resistance and !
noise level are required.

Specially developed machines sp
wind the fine resistance wire on a st
of fabric base bakelite. These stri
are then coated with a binding agel
which cements the wire to the strip.
A protective bakelite band is then
placed externally over the fine wire
strip protecting the wire from mechan}-
cal damage or derangement. This strip
is then bent around and securely fas
tened to the bakelite supporting form.
Constant contact resjstance and lmlv
noise level is maintained for any posi
tion of the knob through the use of |
five separate wiping fingers which are

self-aligning. The type 260 and 278
have the same mechanical characteri
tics with the exception of physical dep
dimensions and wattage rating. Thesé
units are usually furnished for pané
mounting and can be converted for toF
of table mounting by simply reversing
the shaft. Either unit can be mounted

ELECTRONICS §
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rectly on metal panels without short
rcuiting the variable arm.
Specifications of Type 260 are maxi-
um rating, 2 to 100,000 ohms; power
ting, 6 watts; net weight, 6 ounces.
mpe 275 specifications are maximum
sistance, 50 to 200,000 ohms; power
ting, 11 watts; net weight, 8 ounces.
sth of these models have a rotation
.gle of approximately 327°, a stand-
:d 3-hole mounting, and a & inch di-
neter Bakelite shaft.

DeJur-Amsco Corp., Shelton, Conn.

hcuum Tube Voltmeter

¥CURATE MEASUREMENTS throughout
t; entire audio frequency range are
siplified by Model No. 666, a vacuum
tie voltmeter specifically designed for
t t purpose. Essentially a peak type
o voltmeter, this instrument has a
¢ stant input impedance resistance of
1' megohms. Although designed for
1-130 volt, 60 cps operation, provi-
& has been made for external battery

Opiation through appropriate term-
10 connections and a throw-over sup-
plyswitch. Readings are made quickly
alleasily. The instrument is equipped
Wh a 43-inch rectangular meter hav-
‘Mga movement of 0-200 microamps.
Rares are 0-3-6-30-150 volts. Tubes
18 are type 6K6GT, 6X5GT, 6H6 and
VB)5-30. The latter is a voltage
“8 ator, eliminating errors due to line
‘0l ge fluctuations,

‘dio City Products Co., 127 West
'8 Street, New York, N. Y.

|
38 -Locking Nuts

LW ACORN TYFE, self-locking nut is
Wable in three popular bolt sizes,
‘®-32, 10-24, and } inch-20, They are
at of spring steel, heat treated and
l#1d, and have spring-steel jaws that
$in and grip the bolt thread when
'®ut is tightened. They are light in
“Mit, low in cost, and are relatively
P2, and can be used to replace regu-
‘icorn’ nuts or nuts with lock
asirs,

L Palnut Co., 61 Cordier Street,
Wrton, N. J.
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THERMOSTATIC BI-METALS

ELECTRICAL CONTACTS

.
Percolators or Pursuit Planes
* Almost overnight, whole indusiries have changed over
from peacetime to war production. * Yet, whether it’s brood-
ers or hombers, iransformers or transports, percolators or
pursuit planes, the need for Wilco specialized thermostatic
bi-metals and electrical contacts remains unchanged. Resis-
tance bi-metals (from 24 to 440 ohms. per sq. mil, ft.) and
high and low temperature thermostatic bi-metals are avail-
able in wide variety. % Also Wilco electrical contact alloys
(in Silver, Platinum, Gold, Tungsten, Metal Powder Groups).

e H. A.WILSON (0.

105 CHESTNUT ST, NEWARK, N. J.

Branches: Chicaga and Detrait

Suppliers
to
Foremost Manufacturers R

of a &
RONICK
demanding i §§ -
HIGHEST ' '

Y
QUALITY! _
& i\ |

NEW YORK TRANSFORMER (0.

26 WAVERLY PLACE, NEW YORK, N. Y.
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THE VISIBLE SPECTRUM |

OF RADIO FREQUENCIES

Research and development engi-
neering in the Hallicrafter labora-
tories goes constantly forward . . .
keeping ahead of the fast moving
pace of today’s defense require-
ments for communications equip-
ment.

Panoramic reception is only one
of the many new developments
Hallicrafters will be the first to in-
troduce when short wave equip-
ment is again available for civilian
use.

she hallicrafters co.

CHICAGO. V. S. A

Aberr Conmssneistsines O/
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Densitometer

THE BASIS OF THE ANsSCO Sweet densito-
meter (a photographic density
measuring device) is its use of a
photo-sensitive tube which, when placed
in the path of a beam of light, varies
the flow of an electric current in pro-
portion to the intensity of the light.
This current, after amplification,
actuates a meter which is calibrated
directly in terms of density. The elec-
tronie circuit remains stable over long
periods of time and permits uniform
calibration of the meter scale in terms
of density. The densitometer is easily
operated with a minimum of visual
fatigue. Agfa Ansco, Binghamton,
N. Y.

Switeh Actuator

DESIGNED FOR USE in the throttle
mechanism of aireraft and other ap-
plications, Type “T” Switch Actuator
provides a light-weight, compact
mechanism for performing a widely
useful three-step operation. Steps in
the cycle of operation are: closing a
circuit by depression of an actuating
arm; opening the circuit by mechani-
cal release of the normally open switch
while the actuating arm is held in the
depressed position; and, return of the
actuating arm to normal position. As
used in aireraft, the unit employs the

pasent
oty

@

Micro Type R31 switch, Army Air
Corps approved, and replaceable in the
field. The Actuator is considered part
of the aireraft, and no deviation permit
is required. The “T” Actuator is sup-
plied as a single unit, or in gang assem-
blies of 2, 3, or 4 units, left or right
hand, spaced to meet customers’ re-
quirements. Other variations, such as
pull instead of push button release, can
be supplied, and the Actuator may be
used with basic units other than the
Type R31.
Micro Switeh Corp., Freeport, Ill.

Electronic Photometer

THE PHOTOMETER is designed to measure
very weak light, as well as thin light
beams. It comprises a phototube, an
electronic d-¢ amplifier and an indi-
cating instrument. The unit operates
from a power line without the use of
batteries, and the amplifier cireuit is
stabilized so as not to be affected by
line voltage variations. The instrument
is self-contained and built into a port-

|

NN TS

}
I
|
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“KNOW HOW"

AN

Years of actual experi-
ence in producing aircraft

/

7
dynamotors and similar 2
equipment develops a f

Z4]
“know how'" unattainable ot
in any other way. The st
most convincing proof of E;
such skill is found in

Eicor dynamotors or DC
motors for the communi-

cations apparatus you are

now building.

S LISSILELI ]

— l 1
| Ercomn
j EICOR, inc.,1050 W. Adams $t.,Chicaga, U.S.A. !

fxport: Ad Aurlama. 89 Broad St.. New Yorb

for solving technical
and business problems

When you want in-
formation {ast—tfor
dealing with difticult
production problems,
for settling special
managerial questions,
or for handling the
1001
arise
office,

ety gy
Ny,

Loy
&

situations that
in every shop,
laboratory and field—

get
you need to solve your particulor =
| problems from .

the facts—experience—data

NEW 302-PAGE 1942 CATALOG
NOW READY!

Here is your free gulde to practical, exnel
formation on scores of subjects—from Accs
ing to Zoology. It contains clear, conclsél
seriptions of more than 2000 authoritatives
formative books written by leaders in ind
business, engineering and the sciences.

our copy fill in and mail coupon (Also
on it subjects of special interest on which
desire detajled information.)

z
>
-
-
x
w
0
[}
(=
o
[0}
z

McGraw-Hill Book Co.. Inc., 330 W. 42 St. No¥

Send me a free copy of the New 1942 Cataloxuéis
McGraw-Hill Books. 1 want to know more abo

Name
Address

City State

eessesssamasaaaveEEeEEGeREnsy
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Jle case. The phototube is mounted in
,“search unit” connected to the in-
(ument by a flexible cable. The cur-
nt output of the amplifier is about
-0,000 times higher than the input.
rree types of phototube will be sup-
jed, depending upon the spectral
(aracterxstlcs of the light to be meas-
ied. The photometer when exposed
{ incandescent light of approximately
«55°K shows full scale deflection at
(125 foot candle. The instrument has

iny applications in photography, and

(it be used to measure the density of

:ctrographs, brightness of paints,
asurement of low turbidities and
ie, etc.

‘® Model 505 is especially adapted for
#: densitometry of spectrographs, and
ddel 510 (battery operated), has a
rror galvanometer which provides
1 reased sensitivity.

Photovolt Corp., 95 Madison Ave.,
'w York, N. Y.

lidget Switch

#1 EXTREMELY LIGHT and small switch
tng a rolling spring which snaps the

il.de from one position to another has |

%: following  specifications:—size,
ix 3} x % inches; weight, 73 grams;
¥p, 0.040 inch; actuating pressure,
2 ounces or ]ess; and ratings, 250 volt,
Simp a.c., and 115 volt, 10 amp, a.c.

The Acro Electric Co., 3159 Fulton
lad, Cleveland, Ohio.

ligh Impact Plastic

ICREASING DEMANDS FOR heavier duty
blding compounds to replace other
%al material have lead to the develop-
#nt of Durez 11934. It has a macer-
2:d fabric filler and consequently is
It readily preformed. It has an im-
Ict strength of 2.0 and a specific gray-
i’ of 1.44. The plastic is available in
fick or brown color.

'Durez Plastics & Chemicals, Ine.,
thrth Tonawanda, N. Y.
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CONSTANT VOLTAGE

is the answer to the precision demands of

SCIENCE and INDUSTRY for DEFENSE

FLUCTUATING UINE i 8] COWSyTANT OUTPUY
YOULTAGE YOLTAGE

Every COMMUNICATIONS system—every
electrical INSTRUMENT employed in the
production of materials of war needs
CONSTANT VOLTAGE protection against
line surges and fluctuating voltage levels
caused by overloanded power lines. Sola
CONSTANT VOLTAGE TRANSFORMERS
will deliver a perfectly stabilized output
voltage, even though line voltages vary as
much as 30%. No moving parts. Instan-
taneous in action. Self-protecting against
overload or short cireuit.

Ask for Bulletin DCV-74

SUI.A EI.ECTRIC CUMPANY

5’” TRANSFORMEP.S |

2525 CLYBOURN AVE., CHICAGO, ILL.

JERVING OUR
COQUNTRY IN
ALL BRANCHES
L OF SERVICE

BUD Is in the Service

® In modern warfare, radio communications are a
vital factor in knitting our many combat units into one
powerful etriking force. As component parts of essen-
tial communications units, BUD products are on the fir-
ing line, doing their part to assure victory for America.

BUD RADIO, Inc.

CLEVELAND o OHIO
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HIGH MELTING POINT, FULLY REFINED

ARAFFIN WA

ARISTOWAX
ARISTOWAX

FILTRAWAX 150°

Inquiries invited from

145° F. AMP. (Crystalline)

160/165° F. AMP. (small crystalline)

F. AMP. (amorphous, tacky)

engineering departments

and manufacturers of radio, communication, electri-
cal, aircraft and electronic components or equipment.

PETROLEUM SP

*

ECIALTIES, INC.

570 Lexington Avenue, New York, N. Y.

Plaza

8-2644

112
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Also manufacturers of high
grade cotton and silk cov-
ered wires, cotton and silk
coverings over enamel coated
wires, and all constructions

of Litx wires. A variety of
coverings made to cus-
tomers’ specifications, or to
requirements determined by
our engineers. Complete de-

=N sign and engineering facili-
Q‘ ties are at your disposal;
"“\ details and quotations on

request.

ENAMELED
MAGNET
WIRE

A product, resulting from many years of
research in the field of fine wire manu-
facture, that meets the most rigid re-
quirements of radio and ignition coils.
A new coating method gives a smooth,
permanently-adherent enameling, and
mercury-process tests gquarantee perfect
uniformity. Great flexibility and tensile
strength assure perfect laying, even at
high winding speeds. |f you want re-
duction in coil dimensions without sacri-
ficing electrical values, or seek a uniform,
leakproof wire that will deliver extra
years of service, this Hudson Wire
product is the answer.

%.sﬁoj%ns ¢0,

WINSTED e CONNECTICUT

| tain a sample roll for one dollar fro

[ is light, uniform, easy to handle, an

Shipping Packing Materi

A NEW TYPE OF SHIPPING packing
terial, known as Research Ship
Pack, is a resilient material mad
kraft stock, expanded into a hg
comb pattern. The expansion pr
creates a third dimension having an
usual cushioning property. The Pa

conforms to double curvature surface
and because of its lacy openness,
partially reveals the article packed. |

is economical. Potential users may ol

the manufacturer, Research Produet ||
Corp., Madison, Wis.

")

Air-Raid Alarm

MobpeL AR-101 AIR-RAID alarm is
signed to work on any automatic v
ume control type of radio set, tablf
model or console, a.c. or d.c. or batterj}
operated. The alarm is set off by thi}-
user’s local *“alert” broadcast station

ﬁ
b
|

When the radio station goes off the aif
the alarm automatically goes on, cr
ating a loud, penetrating signal in tl]
radio, warning one that an air-ral
alarm is in order. The unit is suppli
complete, in a compact case.

National Union Radio Corp., Nev
ark, N. J.

Socket Screw Dimension
Finder

A SOCKET SCREW DIMENSION finder th
helps speed' up work is being offer
free of charge to designers, engineer
drafting and production men in k
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LETTERING < SCALES

AND OTHER MARKINGS
ON METAL OR PLASTICS

FOR RADIO o COMMUNICATION
ELECTRICAL o AIRCRAFT
AND
ELECTRICAL INSTRUMENTS AND
EQUIPMENT

Machine Engraving

Scale and other markings made in plastics,
steel, brass, alumnium and other metals.

Milling
” Light vertical milling.

Etching

On brass, steel, or copper.
Ml department, in operation by us over 30
years, is capable of remarkably accurate,
unusual resurfs. In many cases, from spe-
cially made negatives, can replace quantity
machine engraving on flat surfaces of
dials, scales, etc. Delicately contoured
pieces may be etched completely through
thin (.004 to .01S) metal, to produce pieces
not possible by stamping or other methods.

Nameplates, Panels, Labels, efc.
In metals and plastics,

Our etching

Inquiries promptiy answered.

# ok A small shop with skilled personnel.

Bt No. 2,283,797
8>d 1o Audio covers
@ und recording body
Bxprising a fracturable
& carrying films of sound
B ve receiving material and a
\Witd 1n punchable cemter insert,

L'nse applications considered. In-
Wecements will be acted upon prompily.

GLASS-BASE

‘audiodiscs

re now covered by a patent of vital
mportance to the recording industry.
Audio’s protection on this—the most
ignificant..blank.disc achievement in
ears—is likewise jour protection:
Audiodiscs” established leadership
n sales to broadcaqting stations, motion
dicture and sound recording studios
s immeasurably strengthened by this
utstanding  patented development
‘ave time, increase jour recording
nd playback efficiency with superior-
uality Audiodiscs—the original four-
ole, glass-base tecording blanks.

" ED LABEL % YELLOW LABEL * MASTER
REFERENCE RECORDING AUDIODISCS
Call your jobber — or wire us
for complete information today.

E‘u DIO DEVICES |

L O T T N I I )

|
NEW YORK CITY

; 1o BROADWAY
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positions who write for it on their com-
pany letterhead, mentioning their title
and the make of socket screw. they use.
At a glance, this finder gives all of the
important dimensions of the standard
sizes of socket head cap screws, strip-
per bolts and set screws. The finder is
10 inches in diameter and is printed in
two colors on heavy card stock. |

Parker-Kalon Corp., 200 Varick |
Street, New York, N. Y.

Literature

Insulating Varnishes and Compounds.
The different characteristics of baking,
air drying, finishing, and miscellaneous
varnishes are described. Also a de-
scription of red oilproof enamels, ma-
chinery enamel, special lacquers, shel-
lac, cable lacquers, synthite varnishes
and insulating compounds. The booklet
includes conversion tables and tank ca-
pacity charts. This may be secured from
the John C. Dolph Co., 168 Emmett St.,‘

Newark, N. J.

Circuit Control Switches. A pamphlet
describing circuit control switches
for use in signalling equipment, com-
munication apparatus, instrument panel
boards, utility lighting systems, spe-
cialized lighting equipment, aircraft
circuit control systems and many other |
industrial applications may be had |
from General Electric Co., Accessory |
Equipment Sales, Bridgeport, Conn.

Soldering Iron. A circular which de-
scribes and illustrates the uses of “Hex-
acon” screw tip and plug tip soldering
irons. The new “Hatchet” iron described
has the handle offset to give better bal- |
ance and reduce fatigue so that better
soldered joints may be perfected. Hexa-
con Electric Co.,, 161 W. Clay Ave,, |
Roselle Park, N. J.

Metal Shielded Wire. This recent book-
let tells about the method of shielding
insulated wire with seamless aluminum
or copper tubing against electrical in-
terference, noise, moisture and me- |
chanical damage. Bulletin 201 contains
mechanical and electrical specifications
of approved aircraft wire manufactured
to specifications No. AN-J-C48 and No.
95-27074 by General Motors Corp. Both
booklets obtainable from Precision Tube |
Co., 3824-26-28 Terrace St., Philadel- |
phia, Pa. |

BROTHER,

THIS IS w A‘R!

War jobs demand
speed with accuracy

« e B Arl.'wright

gives you both!

Those blueprints whirling through
the machine must be sharp Jand
clear —or else! Mistakes on war
jobs can be as bad as sabotage - why
risk them by using. inferior tracing
cloths? \rkwriglltja superb. uni-
form, closely-wover finish is your
best protection. It assures perfect
jobs - now and for vears to come.
Give your men this inexpensive aid
to better work. Arkwright Finishing
Company, Providence, R. I.

CLOTH

AMERICA’S STANDARD J
FOR OVER 20 YEARS
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(There is every |
advantage in
assembling with

UNBRA

Self-Locking
SET SCREWS

with the

Knurled Points

'

Pats.
Pending

Self - Locking
Hollow Set
Screw with
Knurled
points

When tight-
ened, the
knurled points
"dig in" and
prevent any
loosening or
"backing out''
due to the
friction of use
or vibration
of motion.

Pat'd
and
Pats. Pending
Square Head
Self-Locking
sot screw with
Knurled points.

"Unbrako" with  Knurled

Screws

Set
Points are strong, accurate, self-locking.
Come in complete range of sizes from
No. 4 up—and deliveries are better

than average. Let us know your require-

ments.

STANDARD

PRESSED STEEL CO.
BOX 596  JENKINTOWN, PENNA.

Knurling of socket screws origl-
nated with '"Unbrako' years ago.

Condensers. This catalog lists the es-
sential condensers, resistors and test
instruments in demand and which are
still préduced. Also included are mo-
tor starting replacement capacitor list-
ings. Aerovox Corp., New Bedford,
Mass.

| Interchangeability Chart. A transmit-
ting tube interchangeability chart has
just been released by the General Elec-
tric Co., Radio & Television Dept,,
l Schenectady, N. Y.

TIN Research Report. This report
(publication No. 109) summarizes re-
cent researches and developments in
the uses of tin in industry. It discusses
quite thoroughly tinplate and hot-tin-
ning, electro-deposition of tin and tin
alloys, bearing metals, foil, bronzes and
chemical compounds of tin. Publica-
tion No. 109 available from Battelle
Memorial Inst., 505 King Ave., Colum-
bus, Ohio.

Flexible Shafting. An illustrated book
showing the many uses for flexible
shafting in power drive and remote con-
trol. Reproductions show the applica-
tions of flexible shafting in airplanes,
automobiles and radio.
shaftings are graphically illustrated

| along with illustrations of shaft end

and casing end fittings. Manual D from
F. W. Stewart Mfg. Corp., 4311 Ravens-
wood Ave., Chicago, Ill.

Antenna Measurements. In the June
1942 issue of Experimenter “Antenna
Measurements with the Radio-Fre-
quency Bridge” is discussed. This ar-
ticle outlines the means for measuring
antenna systems, gives a convenient
procedure and points out the pre-
cautions if satisfactory results are
to be obtained by present owners
of the popular Type 516-C radio-
frequency bridge (recently discontin-
ued). Also just released is an up-to-
date price list for Catalog K and a list
of the new instruments announced since

\.
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the publication of Catalog K. Both
available from General Radio Co., 30
State St., Cambridge A, Mass.

Electronic Devices. This is the third
and final discussion on “Industrial Ap-
plications of Electronic Devices”. This
covers inverters and features the fol-
lowing; “direct current” transformer,
thyratron temperature control circuits,
thyratron ignitron arc light timer, elec-
tronic welder control and radio inter-
ference. Prepared by the Engineering
Dept., Aerovox Corp., New Bedford,
| Mass.

I

Circle Ess |

o
B
N

Write for
NEW 1942 CATALOG
Address—Dept. E-8

- v

& JACKSON |
Resistance-Capacity Tumi)
‘% AUDIO OSCILLATO!

x
T
* Model |
Here is a tried, proven and accqll
Audio Oscillator whose brilliant pel. .
ance sets it apart from other
Audio Frequency voltage is develope&
its Fundamental Frequency—by the ¥it
sistance-Capacity Tuned Principle. ThiS
not a “beat frequency” oscillator #
contains no R.F. circuits. Operatiod
vastly simplified. Characteristic faull
old style methods are eliminated.
enclosed direct reading dial is accurdl®

within 3% or one cycle, Many other #|
standing features. Price $88.50.

*

*

Write for descriptive literature

THE JACKSON ELECTRICAL |
INSTRUMENT COMPANY |

Dayton.

| %

l 123 Wayne Avenue
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i M rophones. This booklet “Long Live
‘y1ir Microphone” gives many helpful
Ihts on the use and care of crystal,
diamic and carbon microphones. Also
pctical pointers on feedback, cable,
fipes, output, response and other in-
| fimation. Bulletin 173G from Shure
Bis, 216 W. Huron St., Chicago, Ill.

i Powders. The characteristics, and
Liilications of carbonyl iron powders
*a given in this twenty-three page
L klet. The three different grades of
5..W. carbonyl iron powders, desig-
ned as “E”, “TH” and “C”, are dis-
&ised and their special applications
ia pointed out. Also included are
gphs of relative Q-values vs fre-
/gney of G.A.W. carbonyl iron powders
#1” and “C”. Available from Advance
Svents & Chemical Corp., 245 Fifth
A, New York City.

¥

~€loidal Graphite. A revised technical
Biletin No. 230.8 includes applications
fi the use of Colloidal graphite dis-
psions such as “Aquadag” (in water),
i #1dag” (in petroleum oil), “Castor-
1 d:” (in castor oil), “Glydag” (in
| gcerine) and “dag” dispersions used
"fithe more volatile liquids. Also cov-
eid are “Prodag” a concentrated graph-
i for parting compounds, coarse wire
d.wing and forging lubricants and a

nv type 1175 designed for heavy duty |

sh as shell forging work. Available
'©im  Acheson Colloids Corp., Port

Iron, Michigan or from Denham & |

i, 812 Book Bldg., Detroit, Michigan.

dipper Springs. Bulletin No. 4 gives in
ail the functions and uses of beryll-
In copper coil or flat springs. It dis-
Iises the Carson Electronic Micro-
er which measures wire diameter,
| etc. Available from Instrument
ecialties Co., Inc., Little Falls, N. J.

crophones and Acoustic Devices. A
calog for help in the selection of
crophones for various war and civil-
i1 applications. Technical data is
g7en on dynamie, crystal, and carbon
Tcrophones for use in ordnance plants,
u'my camps, air terminals, broadcast
fitions, police mobile and station
Mnsmitting equipment, industrial war
ctories, OCD control centers, etc.
uso included is a story telling how
dicrophones are measured. Catalog
. 154, Shure Bros., 225 W. Huron St.,
ticago, Ill.

Wf-Locking Nuts. The design, ad-
"ntages, assemblies, types, and ap-
fication of various types of Palnuts are
scussed in this booklet. Suggestions
dr use on war products are included.
wvailable from The Painut Co., Inc.,
4 Cordier St., Irvington, N. J.
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EXTRA FACILITIES

We have
additional
facilities — I o077 INSTRUMENT
for the J ..;‘:L':.fu'_-'l'i';t:mw
production of :
Transmitter-
Receivers to
YOUR own
specifications.

Write .

por?’

MODEL TR-0

ILLUSTRATED
Our TR-4, a 2!/, meter |
UHF Transmitter - Re-
ceiver only 8'x9"x4l/"
in size.

TWO IRONS
in the fire

While endeavoring, first, to be of all possible service in the wartime

production emergency, The Astatic Corporation at the same time

is making an earnest effort to supply users, through authorized job-

bers, with Astatic Microphones, Pickups and Cartridges as replace-

ment parts for existing radio, phonograph and sound equipment.
Due to a shortage of certain materials used in'the manufacture of

pickup and microphone cartridges, all such purchases must be
accompanied by old cartridges of a similar type.

See Your Radio Parts Jobber.

—AIATIC

THE ASTATIC CORPORATION

YOUNGSTOWN, OHIO In Cancda

Ccnadlan Astaiie Lid

Development Co. Patents (G~ ;( ) Totontc Ontano

Liceas20 Under Biush
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STANDARD or SPECIAL... Large or Small

Built like a fine watch—sturdily con- variometer-type inductor, ‘tailor-made’
structed for real dependability—pro- for @ war equipment application, com-
gug?d by 'eng_meers_l 'SSPO;‘SIMQ "0' pared In size to the famous B & W
adio’s outstanding coil developments— i f
B & W Air Inductors are available In s =Nz nd uctot,
standard or custom-built sizes . and VARIABLE AIR CONDENSERS, TOO!

types for almost any application. Write

ot lintoBmaton Rt dll tasa iee: Both physically and electrically, B &§ W

Variable Condensers set new standards
Shown above is a giant low-frequency of performance. Write for details.

PRECISION BUILT

BARKER & WILLIAMSON, Radio Manufacturing Engineers
235 Fairfield Avenue, Upper Darby, Pa.

- . .. Accuracy and
dependability are
built into every
Bliley Crystal Unit.

Specify BLILEY for

assured performance.

" QUARTZ
— SIS

BLILEY ELECTRIC COMPANY

UNION STATION BUILDING ERIE, PA.
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Sectional Resistors. An 8 page cata,
on sectional resistors for a-c and |
circuits, non-inductive, wire wound :i
hermetically sealed. The booklet o
lines their construction, flexibility g |
interchangeability. Contains illustit]
tions of various parts and the lat |
part of the book contains tables giyjt|
size, voltage, resistance and pri |
Catalog 43-820 is available from De
7-N-20, Westinghouse Elec. & Mfg. @ |
East Pittsburgh, Pa.

|
Measuring and Control Instrumen (
This 16-page bulletin describes a 't
illustrates unit construction of tempi| !
ature controllers. Remote controlle

combustion safeguard equipment a

other instruments are covered. Pric

and list numbers of catalog sections a
also included. Bulletin Z6000 frg
Wheelco Instruments Co., Harrison
Peoria Sts., Chicago, IlI.

Filters and Coils. This forty-six pag
catalog gives a complete listing of radi
interference filters and coils for mobil
equipment. It is very complete in deta
and specifications. Catalog No. 4
maybe obtained from the J. W. Mille
Co., 5917 S. Main St., Los Angelet
Calif.

switchboards are described in this I
page catalog. The instruments includ
are ammeters, voltmeters, wattmete
frequency and power factor mete
synchroscopes, rectangular triplex a
meters and horizontal edgewise tripl
ammeters. The dimensions, weights a
list prices on all instruments are i
cluded. Catalog 4220, Roller-Smith C

Indicating Instruments. D-c and a-¢ci
dicating instruments for mounting
Bethlehem, Pa. ‘

RCA Questions and Answers. A bro:
chure designed to answer many ques:
tions that are asked about the mul.tl-
tudinous activities of RCA. The his-
tory of the company, its board of diree
tors and officers, its record of earnings |
and other financial data, photographs¥
of its laboratories and plants—all this &
and more is in this book. R.C.A. Bldgs |
30 Rockefeller Plaza, New York City: |

Guide Book. Two booklets from Mite §
chell-Rand Insulation Co., Inc., 61 Mur= |
ray St., New York City, a Guide Book
to tape, cloth, sleeving, tubing, papersy !
and Compounds on waxes, asphalt and |
similar hydrocarbons, Rubberseal clothi §
and copper; both giving considerablé i
useful information on the character
istics of insulating materials of thé
company. Also a convenient wall map
giving dimensions of materials, etc.
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lectronic Weld-
ng Control

(Continued from page 40)

indent of line voltage regulation be-
{use point A will be held reasonably
nstant by the energy stored in ca-
jcitor C.. The slider on R, deter-
jnes the actual potential of point 4
men C, becomes charged through
i

The keying tube T, has the voltage
sross R, applied to its grid as nega-
t e d-c bias that would normally hold
t2 tube non-conducting. Connected
1 series with this d-c bias is the
siondary of a peaked wave or im-
flse transformer that makes the
gid positive so that the tube ecan
gaduct once every cycle, at a time
doendent upon the position of the
p3k. The position of this peak is
diermined by adjusting the value of
J in series with the primary. It

Control or.
grid frons.

Feedback 4

trans.

A.C supply

. 6—A “trailing” tube control circuit

Wl be noticed that the normal posi-
), 1, of the initiating switch S,
Bips the plate circuit of T, open so
ft it cannot pass current even
%ugh the grid goes positive once
8ry cycle.

Vith initiating switch S, in the
Hinber 2 position, the plate cir-
G to T. is closed and the next
dtitive peak will capse it to pass
Gtrent through R,. This current
Wl continue to flow as long as
is closed, regardless of voltage ap-
Md to the grid of T. because of
th characteristics of a thyratron on

HECTRONICS — August 1942
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* DYNAMOTORS * D. C. MOTORS th/L 0R
* CONVERTORS  POWER PLANTS

* GENERATORS  GEN-E-MOTORS

PIONEER GEN-E-MOTOR
CHICAGO, ILLINOIS

Export Address: 28 Warren Street, N. Y, N. Y.
Cable: SIMONTRICE, New York

ALL SHAPES — ALL SIZES
FOR ALL PURPOSES

Stamped, Formed, and Cast; Chrome, Tung-
sten Cobalt and ALNICO** (cast or sin-
tered) under G. E. license.

THOMAS & SKINNER
STEEL PRODUCTS COMPANY

1116 E. 23rd STREET INDIANAPOLIS, INDIANA
Laminations for Radio Transformers — Tools
Dies — Heat Treating — Stampings

===40 YEAR_S_ EXPE_RI_ENCE

——

LAMINATED PLASTICS
Vulcanized Fibre « Phenol Fibre
SHEETS, RODS, TUBES., FABRICATED PARTS

TAYLOR FIBRE COMPANY
NORRISTOWN, PA.
Pacific Coast Headquarters: 544 S. SanPedroSt., Los Angeles, Cal.
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DECADE

AMPLIFIER
MODEL 220

A highly stable amplifier
giving gains of exactly 10
and 100 times. Operated
by self-contained batteries.
Through the use of special
circuits the gain is inde-
pendent of battery voltage,
circuit constants and tubes
within 2% from 10 to
100,000 cycles. Particularly
useful with our Model 300
Electronic Voltmeter to
increase its sensitivity,
permitting voltage meas-
urements down to 30 micro-
volts. Send for Bulletin 7.

SENSITIVE ELECTRONIC
AC VOLTMETER

MODEL 300

10 to 150,000 cycles.

1 millivolt to 100 volts in five
ranges (to 1,000 and 10,000
volts with multipliers).

Logarithmic voltage scale.

AC operation, 115 volts, 60
cycles.

Accurate and stable cal-
ibration.

Ba”aniine Laboralories. ln(:.

BOONTON NEW JERSEY
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direct current. The voltage across
R, will be the same as that across R,
minus the are drop of 7,. This same
voltage is applied to the resistor R,
and capacitor C. network. The time
required to charge capacitor C. up
to a given voltage will depend on the
value of R..

Assume that the initiating switch
S, is in the number 1 position. Point
B, which is the c¢athode of the lead-
ing control tube, is at the same po-
tential as point C because no current
is flowing in resistor R, and the C.R,
combination is completely de-ener-
gized. The grid of 7. is connected to
point A through current limiting re-
sistor R;, which is definitely negative
with respect to point C, therefore T
is held non-conducting. When switch
S, is thrown to the number 2 position,
R. is energized and for the first in-
stant before C. starts to charge, R
will have the full voltage of R. across
it and point B will be at the same
potential as point D minus the drop
in T.. Under this condition the grid
of T. is positive with respect to the
cathode point B and the tube con-
ducts. Immediately, C. starts to
charge and at a certain time later,
point B will be at the same potential
as point A. At approximately this
time T. will cease to conduct, as its
grid goes negative with respect to its
cathode.

The time required for point B to
reach the potential of point A de-
pends on the value of R.. Therefore,
by adjusting R, the time can be
changed from a short time (3 cycle)

Fiming and koding
contrel fube

Frans.. s

AL supply

to a long time (2 second). By mak |
ing R, a series of fixed resistors egil |
trolled by a tap switch, the time ey
be adjusted in one-cycle steps. Th
slider on R, allows the designer ¢
compensate manufacturing toler
ances of resistors and capacitors,

Tube T. serves the dual purpes
of being the timing tube and th
leading firing tube for one ignitre
power tube. Tube T. is the firing
tube for the other power tube and i
controlled by a feedback transforme
connected across the welding trans
former. The details of operation am
the same as for Fig. 6. The use o
this type of circuit insures full cycle
cf power applied to the welder, whie
avoids saturation of the welding
transformer even though the cali
bration should shift. For this sam¢
reason, the calibration is much less
likely to shift because the timing
would have to shift a whole eycle tg
make any change in the time.

To add phase control to this sym
chronously timed spot welding con:
trol it is necessary to connect the
grid of tube A in Fig. 6 in place of
the grid of tube 7. in Fig. 7. This
combination produces synchronously
timed voltage on the primary of thé
control or grid transformer of Fig
6. Now, if this control and grid
transformer are put in place of Tyill
Fig. 5A the combination will beia}
synchronously timed spot welding
control with phase control, using thé
power and firing tubes of Fig. 54
the control tubes of Fig. 6, and thé
timing circuit of Fig. 7.

S —

AC supply —— —l

Trailing
control fube

Powe: Welder

@‘%n €

Fig. 7—Elementary circuit of a spot welder control without phase control 1 \
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RECENT U.S. PATENTS

Each week the United States Patent Office
issues grants to many hundreds of inven-
tions that pass the acid test of that office.
A few of those relating to electronics are

reviewed here

Antennas

‘hase Measurement. Voltmeter con-
nted 1 wavelength from each of two
aennas by means of a 2-wire trans-
nsion line. A. G. Kandoian, IT&T.
D:. 1, 1939. No. 2,283,676. See also
N 2,283,677 to Kandoian on a localizer
brecon composed of a central and sev-
‘@l side radiators which are fed en-
gy in proper phase and amplitude
wh respect to central radiator.

lirection and Position Finder. At
realar intervals a receiver is tuned to
searal known marker frequencies, light
sirces illuminated alternately under
¢cirol of the receiver, light shutter ro-
tédd with a tunable loop in synchro-
nin at a rate within the persistency
ofision. Philip Bernstein, Press Wire-
le, Inc. Dec. 11, 1940. No. 2,282,541.

uiding System. Finding the direc-
@ of an electromagnetic wave trans-
Mtion comprising two sets of three
ar:nnas, one made up of loops in mu-
tuly perpendicular planes, another of
duilets  perpendicularly arranged,
o8 ode-ray oscillograph ete. H. G.
Biignies, IT&T. Sept. 1, 1938. No.
2¢2,030.

Non-communication
i Applications

ntour Device. Means for outlining
burs at various elevations from
‘oscopic photographs comprising
nant circuits, phototube apparatus,
fiers etc. Harry B. Porter, March
941, No. 2,283,226.

ave Analysis. In using an osecillo-
h for wave analysis, a ray is de-
¢d in one direction by a generator
redetermined wave form and de-
¢d in another direction in accord-

with an oscillatory wave of a
‘“hd frequency and of an unknown
"8 form to be analyzed. Means
rovided for varying the intensity
le ray intermittently and periodi-
“# at a third frequency differing from
‘\tlecond frequency by a fourth fre-
i€y which is normally related to the
1l‘ifrequency in an integral ratio. D.
‘Yorgaard, G.E. Co., Nov. 1, 1940.
140,280,531.
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Density Measurement. Resonator with
electromagnetic transmitting and re-
ceiving apparatus at the free ends of
the resonator, amplifier free to oscillate
at a frequency determined by the den-

sity of the gas admitted to the resona-
tor and means to compensate frequency
for temperature variations in gas. W.

Mikelson, 1940. No.

2,283,750.

GE. Jan. 186,

Spark Coil Tester. Charging a con- |

denser from a rectifier circuit and al-
ternatively connecting a spark gap to
the condenser and to the spark coil.
S. S. Verney, Auto Electric Supply Co.,
San Francisco. Oct. 19, 1940. No.
2,283,399.

Synchronizing Apparatus. Method of
synchronising a rotating body with that
of a rotating standard comprising pho-

V4
J "
=
Q- ﬁ}
5o

‘A@

~ 12 [t
* :|
= i 4 *

0\

totube apparatus and a braking sys-
tem. Herre Rinia, RCA. Sept. 26, 1939.
No. 2,281,954,

Generator. Circuit to produce tri-
angular waveforms with sides of equal
slope using gas and vacuum tubes. B.
M. Hadfield, Associated Electrical Labs. |
May 13, 1940. No. 2,282,130. |

STANGOR

PROFESSIONAL
SERIES
COMPONENTS

NIQUE and conserva-

tively designed, yet rug-
gedly constructed to serve
many needs. May be mounted
with terminals either above or
below mounting surface.
When sub-panel mounting is
used, cabled wiring is easy,
providing quick assembly.
wiring and testing. All are
tropic impregnated, then pot-
ted in moisture-resistant com-
pound for trouble-free service.

The extreme {lexibility of these
STANCOR PROFESSIONAL
SERIES TRANSFORMERS
make them highly desirable
for use in production runs of
communication equipment,
amplifiers and many other
electronic devices.

Special types manufactured
to comply with government
specifications. Send in full
data on your transformer
problems for prompt quota-
tions.

TRANSFORMER

*» CORPORATION »
1300 NORTH HALSTED STREET. .. CKICAGO

119



. | Burner Control. Application of phet'
: ww tube to burner in a furnace. D. W. Fej
/ a enbach, M Kansas City Journal-Post ¢ |

‘OI“ July 31, 1939. No. 2,283,496. See a}

No. 2282 551 to R. E. Yates, Dryiih

/ FL EX ) | B LE sn AFT s Systems, Inc., Chicago and No. 2,281

619 to C. R. Roberts Brighton, Mich, !

_ f ENGINEERS Will. fil‘ld these | dHysteresoscope. Appli.cation of cat
, two free bulletins helpful | 5™ "¢ (ot te St

it

£ In view of the many and growing applications of 5. S. WHITE | 1940. No. 2,283,742 |

£ Power Drive and Remote Control Flexible Shafts in planes,

= tanks, ordnance, naval, signal corps and other war equipment, Frequency Measurement. Measu

: many engineers will want the information and data contained ing an unknown frequency by arithm !
in the following bulletins: | tically combining the unknown to an i

terpolating frequency and adjusting t
BULLETIN 641"How to Make the Most of Flexible latter until it differs from the standa)

Shafts.” Written by our Chief Engineer, this bulletin explains frequency by an integral multiple ¢
the difference between power drive and remote control shaft- the same amount as the unknown diffe

ing, gives engineering data about both types and discusses | fr(;(m anothher i{:tes,ral T{ultiple. of lﬁ
o R 0 § i diti : unknown wnereby e unknown 18 cal¢
heir applicaiion to o wide range of operating conditions | lated from the difference and the N

BULLETIN T741'Choicc and Application of Flexible integra.] multiple frequencies. T. Slo
Shafts in Aircraft.” This bulletin illustrates and describes Zlewskl and F. R. Stansel, BTL, In
the use of flexible shafts for driving tachometers and tach- ug. 3, 1940. No. 2,283,616.

CONSULT S. S. WHITE ometer generators, fuel pumps, cowl flap mechanisms etc.

yihen you necd foxiple shafts and for remote control of radio transmitters, receivers, direc- Follow-up System. Light responsi
D e oDt e tion finding and other aircraft equipmeat. ge‘”ce» source of lig:t, follow-up syste
Tor any ‘power drive or re- or repositioning the light responsi
mot: trol purpose. . .. -

otl S COPIES MAILED TO YOU ON REQUEST device, and means for anticipating ti

effect of the follow-up system con
s s 3 w “ l T E prising means for varying the eman
= . : . 3

tion of light prior to the operation

The S. S. White Dental Mig. Co. the follow-up device. Mathias Michi
INDUSTRIAL DIVISION Allis-Chalmers. July 31, 1940. No.§
Department E, 10 East 40th St.,, New York, N. Y. 283,-121- !

Telemetering. No. 2,281,710 to Ca
Oman, WE&MCo. on a system for tran
mitting pulses at a rate proportional|

Voﬂii SNAIRCRAFT‘rANk.g - | e

B\-‘ to Ward Leathers, IBM, on a method{{k
“ WITH

measuring resistances over a wire m\
; ~ | Waveform Selection. Use of a lmq
. Wi 8 | and a square law detector and a polq
: ~" ized relay for distinguishing betw
B currents having a waveform with
' . high peak factor from currents havii .

BATTERY CURRENT & VOLTAGE & 7 ) RSt bl i

B Measurement Apparatus. Determil®

ing a magnitude having a related ph

Features:— ) electric effect measurable potentlf®
1. Amperites cut battery < metrically. A. E. Parker, ETL. Junei}
voltage tluctuation from ] 1938. No. 2,282,741. 1y
approx. 50% to 2%. g '
. Hermetically sealed — < Measurement. Two patents, LY
not affected by altitude, i 21,282,480 and 2,282,726, E. A. K i
ambient temperature, = and H. 8. Jones, Brown Instrument &
or humidity. ﬁ on measurement and control apparatifi
. ]
- ‘Cobengl Kbt A VOLTAGE OF 24V | WITH AMPERITE 4
—— BATTERY & CHARGER ) VOLTAGE VARIES £ ca;r}:")‘:iee 'g):;“’t';lbeczguitthe“%&g‘ma .
1 1
Now useddAb.y cu.rs; Aria: NARIESERBEROX. ' | ONLY s | | Otto Weitmann, IBM. Nov. 20, 1%
Navy, and Air Corps. 5070 | 2% L No. 2,282,108. ,
Send us your. problem. ! 3 “
28 ‘ N 3 Differential Analyzer. Photot ;‘

amplifier circuits for comparing op!
properties. S. J. Murcek, WE&
July 18, 1939. No. 2,282, 198
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riezoelectric Apparatus. Patent Nos.
241,778 and 2,282,369 to W. P. Mason,
UBL Inc. The following description is
#im Claim 1 of No. 2,281,778. A piezo-
eltric quartz crystal vibratory body

hing its opposite rectangular major |

f:3s parallel to an X axis and inclined
aiin angle of +49°30° with respect to
¢} Z axis as measured in a plane per-
pdicular to said major faces, the
mor axis over-all length dimension
a1 the width dimension of said major
{:2s being inclined 45 degrees with
rciect to said X axis, said over-all
furth dimension being in effect divided
in a plurality of equal length elemen-
¢ lengths corresponding to the num-
aral order of a desired harmonic fre-
gincy, said width having a dimen-
gial ratio of less than 0.8 with respect
to:aid over-all length dimension, the
thkness dimension between said major
fias being one of the values midway
beveen the nearest values given by the
fc tions:

L m
T  10.88n
ar
w2 m?
LT 10.88n

wre L, T and W are respectively said
oic-all length, thickness, and width
djensions expressed in the same units,
%'; the numerical order of said har-
miic frequency, and m is equal to 7 (2
£} where 7 is an even order integer
tht is one of the integers, 2, 4, 6, 8, 10,
1114, 16 and 18.

ccelerometer. Apparatus for deter-
Mming maximum and minimum of at-
i ed acceleration comprising inertia-

aciated elements, with means so that |

agleration may be classified.according
tohe pitch of an audible signal. James
A3uchanan, U. S. Navy. Jan. 2, 1941.
N 2,283,180,

hase Comparison. Method of com-
#ng phase displacement between
% voltages, comprising two amplifiers
dhiected to the voltages, rectifiers con-
fifed to the amplifiers and actuated by

vector sum and difference of the
Wolied voltages, a work circuit re-
pisive to the differential effect of the
rified currents, and means controlling
thgain of the amplifiers in accordance
Wi the total amount of the rectified
ciient whereby the operation becomes
il pendent of the amplitude of the
slibtlied voltages. E. S. Purington,
L. April 27, 1939. No. 2,281,995
3 No. 2,282,951 to G. B. Englehardt,
]3", Inc. on a method of measuring
phise shift.

Oscillators

{elaxation Oscillators. Gas tube and
V&ium tube in series across d-c line;
PBtive line to anode of gas tube; con-
d8er from positive terminal to anode

flacuum tube; cathode of vacuum tube

EECTRONICS — August 1942
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TIME-TESTED (élezast IN
R .

ELECTRICAL REMOTE CONTROL
APPLICATIONS

Designed and made by the originators of
the dial telephone system, the Automatic
Electric’s Class A “telephone type” relay
has been used as standard in that service
for a generation. And because the Class
A relay has proved so dependable and
durable, it is now providing these ad-
vantages in hundreds of industrial prod-

| ucts important to the war program.

Only one of the scores of electrical con-
trol devices offered by Automatic Electric,
the Class A relay can be supplied in a
limitless variety of contact and coil com-
binations— for d-c or a-c operation, slow
acting or quick acting, and with almost
any desired contact load capacity.

If you are engaged in war production,
write for a copy of our new catalog 4071-C.

AMERICAN AUTOMATIC ELECTRIC SALES COMPANY
1033 W. Van Buren Street, Chicago, lll.

RELAY MAKERS SINCE

1898

REMLER

Plugs and

Co

ARMY
SIGNAL CORPS
SPECIFICATIONS

e Also PL—PLP—PLQ
and PLS Plugs

* M Type Connectors

* M Type Caps

* FT Type Fittings

Quantity Prices Quoted
on receipt of Delivery
Schedules

Manafacturers of Communication E quipment
SINCE 1918

REMLER COMPANY, Ltd. - 2101 Bryant St. - San Francisco, Calif.
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| &

to negative terminal; grid of gas tube
to negative termlnal through an j |

pedance; and means for controllmg p":|
tential of grid of vacuum tube in ape
| cordance with potential across the abom i

W

THAN A SLIDE RULE *"‘*—n—; I

:t‘L I

A-C CALCULATION f@ _5?1_
CHARTS LL“**“O”“]

by R. LORENZEN e B

This new Rider Book greaﬂy reduces the time required .

for alternating current engineering calculahons—speeds mentioned impedance. H. Pieplow, GE
up the design of apparatus and the progress of engineer- June 10, 1939. No. 2,282,340. See also
ing students. Two to five times as fast as using a slide No. 2,282,895 to F. H. Shepard, Jr, |/

rule! RCA, on a relaxation oscillator pro..
A-C CALCULATION CHARTS are designed for use by ducing saw-tooth waves. Two tub

civilian engmeers and engineers of the armed forces who and an electron storage device between |
operate in the e|ecfr|cal—commumcahon—power—radlo anode of each tube and grid of th
—vacuum tube—telephone—and, in general, the elec- other tube and rectifiers for maintg
tronic field. Invaluable for instructors as well as students, 5 id P ; _

and also administrative officers who check engineering Ing grids positive with respect §
$7.50 calculations. cathodes.

160 Pages RANGE OF THE 146 2-COLOR CHARTS

Va2 x 12 Frequency | 10 cycles to 1000 Reactance  0.01 ohm to 10 meg-

megacycles
inches inductance 10

i ricrohenrys  Susceptance lmlrm . .
TR T Sk el b Ulirahigh Frequencies = |
JUST OUT— pl ) “farad to 1 farad AR ° 0
ORDER TODAY' Resistance o.?’;’:shm u: 10 meg- A:;nlttance ::’"'E"I'e::::o to 100 \\'avegui(les. NOS. 2,281,551 'dl"ld 2,1
H o 'm,,o, 1ee 4 90 a tennse Angle 65 to 89.94° 281,552 to W. L. Barrow, Research

JOHN F. RIDER PUBLISHER, Inc. jESENts

Corp., New York. Sept. 10, 1937 and IE
404 FOURTH AVENUE, NEW YORK CITY ]I

Export Division: Rocke-International Elec. Corp., 300 Varick St., N. Y. C. - Cable: ARLAB Oscillator. Nos. 2,283,894 and 2,283~

895 to I. E. Mouremtseff and G. L. Din
= nick, WE&M Co. Resonator type de
vices. | I
Bias system. Sources of uhf and d¢ |
connected serially in cathode-anode eirs
cuit of a tube, the de being poled and
proportioned so that this tube is biased
beyvond the upper knee of the saturation
curve so that current occurs in pulses

only during a half cycle of the uhf. R |

S. Ohl, BTL, Inc. June 18, 1940. No.
7he DI-ACRO SYSTEM of 2 288,568,

For 1 piece—500—5,000

il METAL DUPLICATING
f::félf; sodoulp”h"l:‘;;tr::aghz‘;c:r; . ’ Magnetron. Tube contained within a
A-1-A i’ariori'ty thesedays. WM &% / coaxial cable with cathode perpendicular

Write for Catalog to axis .of cable, inner conductor oé
O'NEIL-IRWIN MANUFACTURING CO., 321 8th Ave.S., aneopolls,an cable Teing short relative ol

WAXES « COMPOUNDS for AR
ELECTRICAL INSULATION \ AT

Zophar offers prompt service on Insulating Compounds for [
a wide variety of electrical applications, including:

. Insulation for CONDENSERS, TRANSFORMERS, COILS, power having extension which constitutes an®
packs, pot heads, sockets, wiring devices, wet and dry baterles, etc. t £ i th bl W. Eng-
Also WAX SATURATORS for braided wire and taps. WAXES for ennha Ior exciting the cable.

radio parts. bert, Telefunken. April 7, 1941, No. &
Special compounds made to your order. 282 856. {

z o p H A R M I L L S I N C ° Medulation. Method of modulating & ll

long-line controlled oscillator by plac

. 130-26th St. Brooklyn, N. Y. l i
FOUNDED 1846 d-c biasing potential. C. W. Hansell

ing modulating input in series with @
| RCA. Nov. 16,1938. No. 2,282, 295. |
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ENGINEERS, CONTRACTORS: Send specifica-
flons for estimates, or request Catalogue No. 41

AR-METAL Probucts Corp.

32.62 49th ST., LONG ISLAND CITY, N. Y.
Export Dept.: !00 Vorich $¢., New York, N, Y.

The (?hallenge
of CHANGE...

Change, with all its problems,
offers Opportunities, as well.

Men in every branch of Radio face
changes so rapid and drastic that last
year’s outlook is this yearls history.

Through the years our policy has
been directed toward helping men IN
radio become better radiomen in better
jobs . . . with modern advanced tech-
nical training. The fact that men in
over 350 broadcasting stations are CREI
itudents or graduates is evidence that
our training is bringing results.

Your own radio experience backed by CREI
dvanced technical training will prepare you to
Step into the better salaried positions that
await trained men. CREI home-study courses
inpractical radio engineering are prepared
for experienced radiomen who realize the
value and wecessity of TRAINING FOR and

inot merely hoping for a better job!

WRITE FOR FACTS
TODAY

Send for free booklet and
ersonal  recommendations.
n your inquiry, please state
briefly your experience, pres. [m
ent  position and education. i

CAriTor RADIO

ENGINEERING INSTITUTE
E. H. RIETZKE, President

Home Study Qourses in Practical Radio
Engineering for Profi L Self-Impr t

Dept. E-8, 3224 — 16th Sireet, N.W,
I' WASHINGTON, D. C.

[

!
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High-frequency Amplifier, At fre-
| quencies sufficiently high that the input
| conductance of a conventional ampli-

fier tube is so positive that it is difficult
to develop voltage between cathode and
grid, a tube having a cathode, a positive
grid-like structure, a control electrode,
and an output electrode; potential on
electrodes so arranged that a variation
in output electrode current is produced
which, in relation to input potential, in
the vicinity of the applied -grid po-
tential is definable by the equation
t == ke" where n is less than 3/2 and the
operating potential of the control grid
is negative, i is plate current, e is grid |
voltage and k is a constant. Horst |
Rothe, Telefunken. Dec. 21, 1937. No. |
2,282, 886. i

P

Television Circuits

Discharge Device. An electronic de- |
vice suitable for wuse in television
comprising an evacuated envelope |
containing an electron permeable light
responsive structure upon which a
light image is projected and con-
structed to develop and retain an elec-
trostatic charge image; a source of elec-
trons for producing a focused electron
beam of constant current intensity for
scanning one side of the electron
permeable structure to project electrons
through the structure, the electrons
being modulated in intensity in passing
through the structure during the scan-
ning by reason of the electrostatic
charge image developed on the struc-I
ture. H. G. Lubszynski, E&MI, Ltd., |
Jan. 15, 1937. No. 2,280,922, [

Synchronizing System. Means for
transmitting synchronizing signals to a ‘
remote scanning system and means for
returning the synchronizing signals |
from the scanner to the original ap- |
paratus. By means of a phase compar-
ator a regulating voltage in accordance
with the phase difference between the
returning synchronizing signal and
the master signal is secured for con-l
trolling the synchronizing signals. Ul-
rich Knick, Fernsch Akt. June 14, 1939. |
No. 2,278,788. |

Receiving System. Method for re-
ceiving television signals where a com-
mon modulated carrier is used for bot}.
synchronizing and picture signals com-
prising band pass circuit to separate
the signals. D. L. Plaistowe, RCA. July
16, 1938. No. 2,268,671.

Amplification '

|

Feedback amplifiers. No. 2,282,870 to |
|E. S. Lundie, RCA; No. 2,282, 605 to
D. G. Lindsay, Amalgamated Wireless;

No. 2,281,618 to J. M. Riddle, Jr. RCA; l

| No. 2,281,644 to Paul Weathers, RCA. |

"The new edition
is ‘first-rate . .

1

PRINCIPLES OF

RADIO

FOURTH EDITION
By KEITH HENNEY

With or without the aid of a
teacher, with or without technical
training, ""Henney" is on hand in
a new edition ready to guide you
in easy stages to a working
knowledge of radic. The fourth
edition contains the latest on de-
tection, ultra-high frequencies,
television, radio-frequency ampli-
fiers, vacuum tube detectors, an-
tennas, etc. Considers the appli-
cations of radio which are im-
portant now.

“Principles of Radio” is the
recommended ftextbook for the
course for radio technicians
designed for the U. S. Signal
Corps and sponsored by ~the

U. S. Office of Education.
549 pages 316 illustrations

5% by 7% $3.50

ON APPROVAL COUPON

JOHN WILEY & SONS, Inc.
440 4th Avenue, New York. N. Y.

Kindly send me a copy of Henney's “Prin-
ciples of Radio,”’ on ten days approval, I I
declde to keep the book I will remit $3.50;
otherwise, I will return the book postpaid.

Name ..
Address

City anduState! bvil (Wfe el b4 (s A e n sl Al
Employed By




A Precision Crystal

Secondary

FREQUENCY STANDARD

THAT HMAS BEEN
"Designed for Application"

A precislon frequencv standard capable of belng
adjusted to. WWYV or some .other primary standard
and putting out uniformly accurate calibrating sig
nals with 10, 25, 100, 1000 KC intervals. Uses the
new GENERAL ELECTRIC No. 18A 1000 KC
crystal having a frequency temperature coeflicient of
less than one cycle /Mc/C°. The crystal is sealed in
Helium in a standard metal tube envelope.

The self-contalned AC power supply has VYR150-30
voltage regulator tube

In addition to oscillator, multivibrators, and har-
monic amplifier, a built-in mixer with phone jack
and gain control on punel is incorporated,

JAMES MILLEN
150 EXCHANGE ST.

MFG.CO. Inc.
MALDEN, MASS.

Hew Carler
AIRCRAFT TYPE
GENEMOTOR S

@ BENSATIONAL!! That’s the word for
the new Carter Multi-Outpuf Dynamotor.
Since its introduction a year ago, Police
Depart ts, Gover t Ag i and
manufacturers of Tank Radio Equipment
have found it has no equal for small
size, high efficiency, and extra light
weight. It's the coming thing for all

Transmitter and Receiver installations

@® Write today for descriptive literature
on Carter Dynamotors—D.C. to A.C. Con-
verters—Magmotors—Heavy Duty Perma-
nent Magnet Hand Generators—Special
Motors—High Frequency Converters—Extra
Small A.C. Generators—Permanent Magnet
Dynamotors and Generators.

@@I?G@IP otor @@)o

OAIC‘ADCI ILLIMOIS )

1606 Milwaikea Ave Coble: Genemotor
Corter. 0 well known nome In rodlo since 1922
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‘Backtalk

This department is oper-
ated as an open forum
where our readers may
discuss problems of the
electronic industry or
comment on articles

which ELECTRONICS
has published

Patents

IN THE CROSSTALK column of ELECTRON-
1Ics, July 1942, the editor complains
about the lack of a deseription of in-
ventions patented in the U.S. in “full,
clear, concise, and exact terms.” In
particular the editor complains that the
single claim of each granted patent
in the U.S. Patent Office
Gazette is inadequate as a full descrip-
tion of the invention claimed and that,
therefore, reading of the Gazette is of
no value to the engineer. Finally, the
editor finds the claims of U.S. patents
ambiguous, excessively broad, and lack-
ing a full disclosure of the invention.

As a communications engineer and
registered patent agent I would like to

r

attempt to clarify some of the questions
raised in Crosstalk and often raised by
engineers.

Crosstalk quotes from a court degj.
sion as follows: * it is a precedent
to the obtaining of a patent that the ap.
plicant shall, in his written application,
describe his claimed invention or d|s.
covery in ‘such full, clear, concise, and
exact terms as to enable a person
skilled in the art to make, con-
struet, compound, and use the same’”

This quotation refers to a require-
ment contained in the U.S. Patent
Laws, which applies to the so called
patent specification or the detailed de-
seription of the invention and the draw-
ings, which are part of the application
and which constitute the disclosure of
the invention. It is, however, not to be
applied in this general manner to the
claims as attempted in Crosstalk, sin¢e
it is not the purpose of claims to givea
detailed description of the invention.

It should be kept in mind tnat a
patent is primarily a legal instrument
granting to the patentee a monopoly,
the extent and boundaries of which are
defined in the claims. The basis for the
monopoly granted and defined in the
claims is the disclosure of the invention
wliich is found in the patent specifica=
tion and drawings, which are required
fully to describe the invention. There-
fore, the engineer who wishes to find @
disclosure of the nature and aims of the
invention should consult the specificas

GLARE OUT OF GLASS

Glass surfaces to be treated are placed in a large metal globe, as much air as
possible is removed by a vacuum pump. then a tiny bit of magnesium fluoride
is electrically evaporated, coating each surface with a film about 1/300,000th
of an inch thick. Surfaces treated in the metal globe can be handled without

damaging the non.glare surface.

frames and then stuck to the inside of the globe by alnlco magnets.

Glass to be treated is placed in metallic

Dr.

Hewlett is peering into the sphere and C. W. Moore, his assistant, is at the
controls
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tic and drawings for this purpose and

nothe claims. If it were the function |

of 1e claims to set forth a detailed de-
yention of the invention, the specifi-
eam would be superfluous.

y own experience has beep that the
Gotte, which usually publishes only
& ngle claim and figure of.the draw-
ing of each granted patent, is valuable
{5 2lecting patents of interest. pr-
gy a full disclosure can be obtamgd
i from the specification, which is
pa of the patent, copies of which are
av. able at some libraries or from the
punt Office at the price of 10 cents
seipatent.

losstalk complains that “most of

g:laims of most of the patents pub-
lis] are completely non-understand-
ablwithout a great deal of study.” To
gpkd much time trying to deduct the
datls of an invention from the single
dai published in the Gazette seems an
necient way of operating, since the
fal lisclosure can be had for 10 cents.
Oh determination of the scope of a
Ja: with reasonable accuracy re-
uis study of the complete patent
ecise claims are always to be in-
ereted in connection with the dis-
loire, and this often does require a
rg deal of study.

lo patent claims are cited in Cross-
all the first of which relates to a

tod of manufacturing electrical de- |

t “of the general character indi-
at|.” These last words quoted di-
¢ from the claim are further evi-
én of the fact that the specification
ai be used to interpret claims. The
4l enumerates a series of method
t% The editor questions whether the
1Wition resides in the individual steps
td the summation thereof. A claim
1% always be considered in its en-
¢ and, therefore, the invention ob-
Ly resides in the summation or
ymnation of the steps. The recita-
ofia the claim of each additional step
Pients an added limitation of the

#oly granted and it is not feasible
‘di.ore any one of the steps enumer-
@in the claim. Therefore, this claim
W:nded to protect the invention re-
il in the particular combination of
@& thod steps and does not cover any
@dual step per se, each of which
4¥e common knowledge in the art.

! second claim cited in Crosstalk
185 to a welding system comprising
Ubination of elements. Again it is
efjrticular combination of the enum-
48 elements which is patented and
thiy one element per se. The pat-
'8 invention does not reside in the
®llol device” listed as an element
# combination, since it is not per-
S8le to use such a broad term with-
t8y description of the structure of
*#iment, if the invention resided in
a articular element. Several de-
10/ of the Patent Office and the
T deal particularly with this mat-

ad 1 am quite certain that the
*@lzation of the patent from which

‘Mim is taken, contains a descrip-
"L the “control device,” which in
el probably does not constitute a
@able invention.

LTRONICS August 1942

ALLIED riecision sunt
LATCHING RELAYS

ALLIED presents a new line of me-
chanical lock, electrical release relays.
They are designed for operation on any
nominal voltage under 125 A, C. or
50 D. C. Current types are available
in single pole double throw and double
pole double throw.

This new line of relays has important
features such as compactness, light
weight, and minimum base mounting
area. They are designed to meet Air-
craft vibration tests and Army and
Navy temperature and humidity re-
quirements.

Allied Control Company, Inc. has
specialized in the development cf relays
to meet critical fest specifications. Spe-
cial adaptations of standard relays to
meet your specific requirements are Type BJL
solicited. D.P.D.T.

Inquiries from oircroft ond other designing engineers will receive prompt ottention.

ALLIED CONTROL COMPANY, INC.

227 FULTON STREET NEW YORK CITY

SPECIAL
PURPOSE
*TUBES - -

iucludiug
THE LATEST TYP‘E OF HIGH FREQUENCY TUBES

such as:

832 - 829 + 615 ~« 1148 . 813 -+ 1201 - 1203A

A COMPLETE LINE OF TRANSMITTING TUBES |N
ALL IMPORTANT SIZES up TO 200 WATTS

for your EI.ECTRUNIC tubes * parts - supplies

SEE YOUR
LOCAL NATIONAL UNION DISTRIBUTOR

EVERY research department todoy
tronic principles. NATIONAL UNION DISTRIBUTORS

is working with elec.

hondle National Union Radio tubes and allied products,
They specialize in radic ond electronic items and you
will find their stocks very complete. Call or
write your N.U. distributor for his industrial
catalogue. If you do not know
his address send your letter to
us and we will forward i,

NATIONAL UNION RADIO CORP.

57 STATE STREELT, NEWARK, NEW JERSEY
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ARGON HELIUM
NEON XENON

”m

KRYPTON
MIXTURES

R 4are Gasks
AND MIXTURES

= Spectroscopimll_y Pure
. . . Easily removed from bulb

withonut contamination

Scientific uses for Linde rare gases include—
1. The study of electrical discharges.

2. Work with rectifying and stroboscopic
devices.

3. Meuallurgical research.

4. Work with inert atmospheres, where heat
conduction must be increased or decreased.

Many standard mixtures are available.
Special mixtures for experimental purposes
can be supplied upon request.

The word ""Linde’" is a trade-mark of

THE LINDE AfR PRODUCTS COMPANY
Unit of Union Carbide and Carbon Corporation
30 E. 42d St., New York [[[d8 Offices in Principal Cities

In Canada: Dominion Oxygen Company, Lul., Toronto

| quoted. He would not infringe the claim
unless he carried on every step in the
particular combination and for the par-
ticular purpose.

| It would not be necessary for him to
dope out a control device, as no doubt
one is fully disclosed in the specification
of the patent.

Your statement that the claims are
written by lawyers and not by engineers
is in error. A large majority of patent
lawyers handling technical patent
prosecution are engineers first and law-
yers second. Most of them received
engineering degrees before they studied
patents or law.

I may say that | have no knowledge
of the inventors or owners of these pat-
ents, nor as to their numbers.

At a time when there is so much
wholly unjust criticism of the patent
system, your magazine, which is the
spokesman of an art so greatly depend-
ent on patents for its development,
should be extremely careful of any
statements made.

You are careful as to the technical
content of your magazine and would
not publish an article on an electronic
subject unless it were carefully checked
or its author were a recognized expert,
You should deal similarly with a sub-
Jject such as patents and patent law.

There are many able patent counsels
in New York who would no doubt be
very glad to give you any information
or advice necessary to discuss the mat-
ter properly and correctly.

Howarp W. HODGKINS

Harmonic Filter

I HAVE READ with interest Mr.
Snoddy’s article in the May 1942
of ELECTRONICS. In this article
shown that the characteristic impeg
of the line differed from the man
turer’s value of inductance given 2
x 107 henries per 60 ft. which was
termine the capacity for the same
section. This is shown to be 954 "
farads per 60 ft. Then, through a
ess of working out the equations y
taining (R, L) and (G, C) in their
form, the phase shift factor is com
by the equation of the propagation
stant, namely:
y=vVZ2Y

Granting the characteristic impéi i
ance of the manufacturer to be wron
let us use the computed values of Z ||
the characteristic impedance, 68.2 ohn
and C, the capacity per 60 ft., 954 xIf!
farads and see if there is not a simpli
way to arrive at the same resil
namely, that the velocity of propagatig
on the line is 93.6 percent, the vel
of light in free space.

My approach is as follows: —Y-

Where V = velocity of the wave in the g8l ]
- velocity of the wave in free i
= 3 X 10" em/sec
0 = angular velocity in free spag

8 = angular velocity in the lin
1
vyL.c ,

V =

NEEDED AT ONCGE

ELECTRICAL OR RADIO
ENGINEER,

familiar with Quartz Crystal
work, X-Ray technique in con-
nection with same, etc.

CRYSTALOGRAPHER,
familiar with orientation by

various methods and slabbing
of Quartz Crystal and grinding.

LAPPING OPERATOR,

familiar with mechamical and
hand lapping of crystal blanks.

Men who are avallable for these
jobs and have the necessary knowl-
edge, can coant on substantlal re-
muneration and on advancement.

Box P 341 Electronics
330 W 42 St., New York City

EMPLOYMENT :
BUSINESS :
UNDISPLAYED

10 CENTS A4 WoRD. MINIMUM CEARGE $2.00

Positions Wanted (full or part time salaried
employment only) the above rates
payable in advance.

Boz Numbera—Care of publication New
York, Chicago or San Francisco offices
count as 10 words.

Diseount of 10% if full payment is made
in advance for 4 consecutive insertions.

SEARCHLIGHT SECTION]

(Classifted Advertising)

"OPPORTUNITIES"

——RATES——

: EQUIPMENT L
: USED OR RESALE
DISPLAYED

Individual Spaces with border rules for
prominent dlsplay of udvertisements

The advertising rate is $6.50 per inch for
all advertislng appearing on other than

Contract rutes quoted

a contract basis.
on request.

An advertising ineh is wmeasured %" ver

tically on a column — 3 columns — 30
inches to a page.

Permanent Employment

ELECTRONIC DEVELOPMENT

ENGINEERS
Woell-established Eastern Massachusetts
concern desires graduate electronic

engineers with flair for research and eye
to future. Permanent position concerned
at present with important development
work for govcrnment, with increased
opportunities after the war. Unusual
openings for men with capacity and
initiative. Must be U. S. Citizens.
P-342, Electronics
330 West 42nd St., New York City

NOTICE

OLD TRANSMITTING TUBES ARE YALUABLE

Let us help solve your tube problem. We
can rebuild most any tube from 250 watts
to 20 K.W.

Freeland & Olschaer

922 Howard Ave. New Orleons, La.

BEST QUALITY, USED
ELECTRON TUBE MACHINERY

Equipment for the manufacture of all kinds of
electron tubes, radio tubes, incandescent lamps,
neon tubes, photo electric cells, X-ray tubes, etc.

AMERICAN ELECTRICAL SALES C€O., INC.

65-67 East 8th St. New York, N. Y.

__POSITION WANTED

ELECTRICAL ENGINEER, Radio Ensl
Physicist. Desires executive or Superf¥
position in charge of research or developl
Eight successful years developmental engil
ing experience with electro-magnetic, aco
high voltage, electronic, transtormer, and!
equipment. Age 33, married. PW-40,
tronica, 520 N. Michigan Ave., Chicago, Il

WANTED

REWARD FOR INFRINGEMENT P
Patent 2,107,136 covering ‘“Distortiod
tralization’’ being infringed. 650% rowah
net back royaities, plua 10% on future €
tions thereon. Reply guaranteed confidé
Attentio Walter Steffa, Attorney, c/o W
Electrical Development Co., 15¢ W. EB
Chicago. —
WANTED—Volumes and copies of Eiec
and other sclentic periodicals. B. 10
Son, Inc., 29 E. 21st St., New York.

oAt Your Service . . .

The Searchlight Section is at
service for bringing business W
or “opportunities” to the _attel

of men assoctated in executive, &
agement, sales and responsible
wical, engineering and operak

capacities with the industries 5@
by McGraw-Hill publications.

T AT ey
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NEASURE SPEED
. Simply by Touch

Casider the advantages of a Portable Hand
Taiometer that does not even “‘see’’ the
zaling shaft, that has no wearing parts or
poter, that requires no belts, gears or
elerical connections and that cannot lose
ita alibration through lack of oil or over-
spiding.

We for Bulletin 1590-E on Frahm
Taiometers for speeds and rates of
vilation between 900 and 30,000
rjm. and v. p. m.

AMES G. BIDDLE CO.

ELECTRICAL AND
SCIENTIFIC INSTRUMENTS

1-13 ARCH ST. PHILADELPHIA, PA.

Speed Up
IANEL ASSEMBLY
JoBs!

® One of the handiest tools
ever designed for electrical
and radio work — especially
panel assembly jobs. The nut
is readily tightened or loose-
ned without damage to the
panel. On telephone or power
switchboard, the hollow shaft
readily slips over the long
protruding bolts or studs and
the socket firmly engages the
nut. Shock-proof handle; pre-
cision machined shafts and
sockets. Five sizes, from 5/16'
to %" {nut sizes). Full details
on request.

PARK METALWARE CO.
‘\Orchard Park New York

Hollow Shaft

AUT DRIVER
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where L, and C. are the unit inductance and
capacity per cm length.

We now have upon substitution :

1 B8 1

L.C. 6 ' 9o VL.C.c [
B8 1 _ V|
) ~1—07' 0.936 X 1009, = 03.6% ¢ “

This would mean A, in free space — |
664 ft. at 1480 ke and ), (wave-length
in the line) = 664’ X 93.6 = 622’ or
M aras
3 = 31
Thus we see we can arrive at the|
same result by what seems to me a much
shorter method.

ROBERT F. LEwis
New York City

Tropical Radio Receiver
Trouble

I WAS NATURALLY very interested in Mr, |
H. C. Schwalm’s comment in the March, |
1942 “Backtalk” column on my article |
of a year earlier concerning tropical |
radio receiver troubles.

His comment is similar to that of
manyv men who have struggled with this
problem, and T quite agree with him
when he states that the errrosion of the
high potential windings in receivers is
due to electrolysis.

He suggests in the case of an audio
transformer that a choke in inductance-

capacity couvling be used to take the

IMMEDIATE
DELIVERY

ON
ELECTRICAL
COIL WINDINGS

. .. Vacuum Impregnated . . .
. . . Bobbin and Form Wound . . .

% This is your dependable source of
supply for all iypes of Magnet and
Solenoid Coils for all purposes.

We have a fully equipped plant with
tacililies to serve you for special re-
quirements.

Let us help you—
Write—Wire—Phone

We will gladly send our Facilities

Record—ask for it!

We also do coil winding to Govern-
ment Specifications.

ELECTRO UNITS SUPPLY CO.

4203 W. Fullerton Avenue

CHICAGO ILLINOIS
Phone Albany 6480

high potential from the transformer
winding; and in the case of a speaker
field the speaker frame be placed at a
higher positive potential than the field
winding to prevent electrolysis. The
same procedure, he says, might be ap-
plied to other parts of the set. He men-
tions some applications that have been
tried. and I have also seen such schemes
used with some success.

I can imagine the alarm caused in|
some engineers minds by the idea of
placing the chassis or speaker frame at
hieh potentials. I can also imagine Mr.
Schwalm’s retort that you don’t dare
touch the frame or chassis of most
North American receivers after they
have been in the tropies a few weeks
anyhow. The leakage currents auto-
matically raise their potential to high
values while operating, unless they are
definitely tied to ground.

However, T do not feel that the solu-
tions offered by Mr. Schwalm are the
best answers. In the case of the in-
ductance-capacity coupling the high
votential has simvlv been transferred
to the winding of the choke. If it is
made of the same materials as the
transformer the problem still exists,
but in the choke instead of the trans-
former.

The presence of leakage currents in
the various parts of a receiver detunes
the r.f. and if. transformers, chanees
the grid bias on tubes, upsets AVC
action, and in various ways greatly re-
duces performance. The electrolysis is
only the most annoying feature because
it eventually stops operation completely,
and requires costly repairs, '

On te aleat . . .

In perfecting and offering “BERALOY

25" and other ternary BERYLLIUM-
COPPER oalloys, Wilbur B, Driver Com-
pany again evidences thot it is "on the
olert” to serve its <ouniry by furnishing
special alloys® for vitol wor applications.

We hove the facilities, personnel ond
experience to meet the most exacting
specificotions.

*Avoilable in rod, wire, ribbon ond strip
both hot ond cold rolled.

WILBUR B.DRIVER CO.

NEWARK, NEW JERSEY
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Professional Services

STANLEY D. EILENBERGER

Consulting Engineer

Complete General Electronics
Laboratory Communications
and Shop Electro Biology
Facilities Patent Development

3309 27th Ave. Kenoshn, Wis.
N Telephone 2-4213 y

HAROLD J. McCREARY
Mem. A.lLE.E. & W .S.E.
Consulting Engineer
Laboratory Facilities

Research Electronics
Development Television
Radio

esign
Factory Practice Rallroads Signaling

Patent Studies Telephony
no'sew. Adams St. Phone STate 4003 Chicago. 11l

JOSEPH RAZEK, PH.D.

Consulting Physicist
Electrical and Mechanical Engineering Problems
Instruments and Control Devices Electronics
Speclalist in_ Colorimetry, S ry and
Industrial Color Control

Laboratory and Shop Facilities
430 Greenview Lane Llanerch, Pa.

J. ALBERT STOBBE

Consultant
Electronics and Communications

63 Wall Street New York City

HELP...

with your de-
sign and con-
struction
problems . . .

ELECTRONICS,
is the quick-
est, most di-
rect method
of contacting

CONSULTANTS
who may be
available

NOW
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It would seem to be much more desir-
able to use better insulations and better
designed insulators so that the leakage
currents do not exist, even under ex-
tremely humid conditions.

At the same time that I was observ-
ing these faults in commercial equip-
ment in the tropics I was working with
U. S. Army Signal Corps equipment
that was operating under the same
weather conditions. However, the Sig-
nal Corps equipment had been built to
meet rigid specifications with regard to
humidity and temperature. From my
observations’' I am sure that receivers
can be built with conventional circuits
that perform as well in humid climates
as in the more temperate ones.
| Nearly every radio design engineer
[ in North America is now working on
' equipment for our armed forces which

must meet those rigid humidity tests. If
the lessons they learn there will only
‘ be carried over to commercial products
they can certainly make friends in
tropical America.

‘ W. E. STEWART

Formerly Ass’t Radio Eng.,
Panama Air Depot

UHF Nomenclature

SEVERAL LETTERS have been published in
| this column and in Crosstalk dealing

with the terms to be decided upon for

the very high frequencies, or very short

wavelengths, which are now coming

into use. Readers interested in the

background for the following letters
| should see ELECTRONICS.

Mr. William A. Stirrat of Schenec-
tady suggests that since engineers like
to reduce matters to logarithmic terms,

| the higher frequencies could be desig-
nated as log cycles. Thus a frequency
of 1 megacycle would be represented
by 6 les. A 10 megacycle frequency
would be in the 7 les range. He also
suggests the ranges from 0 to 1, 1 to
10, 10 to 100 etc., be given spectra let-
ters A, B, C, etc. In his system a fre-
quency of 7500 Mc would be designated
as 9.875 les or K .

Two other proposals are cited in full
since they are simpler and have a bet-
ter chance of being worked upon by
other engineers.

“Since reading that portion of Cross-
talk for May, 1942, dealing with pro-
posed names for 10° and 10 cycles per
second, I have been looking around for
established precedence, both of the pre-
fixey which others have recommended
and the one which we have been using
in connection with 10° e¢ycles per second.
To date, however, my quest has been
fruitless.

“For a period of over a year now, this
laboratory has employed the name bega-
cycles for frequencies expressible in
units of 10° cycles per second. We be-
lieve that our choice has a basis in logic
because of its resemblance to mega-
cycles. The Greek prefixes deci, centi,
and milli, resemble closely the prefixes
billi and trilli, which others mentioned,
yet unlike the Greek prefixes, they do
not designate units which are sub-
multiples of unity.

“We should like to propose, therefore,

that the prefixes bega and tre 4

adopted for factors of 10° and 10 3
spectively.”

R. M. l

Director of Res {

Hygrade Sylvania Carporahn H

“I have been intesested in the C‘Q,IT !
talk items in ELECTRONICS relative {
UHFI. 1 think Mr. Pickard’s sugge
tion of billicycles and trillicycles is
most excellent one. I have only one af
ditional comment and that is that thj |
gives only four divisions for the whe| |
range and also, for many workers in th
higher frequencies, the use of waw |
lengths has certain advantages. |

“These two points could be taken caf! 1
of by speaking of the millimeter ban
or millimeter waves and dekamets

!
)

waves. In other words, the followin
ordinary metric table could be used: ©
Millimeter .......... 0.001 mets |
Centimeter ............ 0.01 mets
Decimeter ........... 0.1  mete |
Meter o> rmscarpmmengrss 1 mete |
Dekameter (or decame-

tem) 3 L pndeha . erEaE 10 meter'
Hectometer ............. 100 me
Kilometer .............. 1000 me:
Myriameter ............ 10,000 meter: |

We would, therefore, speak of broad
casting using the hectometer band ol
range. L
“So far as I can find out, there i
common expression for a unit of le
that corresponds to 1/10 millim
However, the term “micrometer” is )
known and, of course, is equivalen g
0.001 millimeter. Even at the way preg {
ress has been made the past few i ;
in expanding the spectrum on the ¥
frequency side, it may be a little [
before we are using micrometer w i
and, even then, the mechanical engi
may claim them as a part of his sp
of thermodynamics.” ‘

W. C. WHIT, |

Engi i

Electronics Lab {i1
General Electrio Coi b
® 1

OCD Tests .

(Continued from page 59)

might be available and convenient
civilian defense use.

Testing on Type “C” lines, a tré
mitter was coupled to the overheadl
at a substation whose 4,000-v prin
feeders are extended to and inten
nected with other substations ser
a dozen or more small towns thr
out the county. A 75-mile tour
made and it was found that in a m
ity of these small towns there W
well-distributed pattern or radi

concensus ° that local
these various areas could usually b
complished by extremely low pow
“phonograph oscillators” operate
remote-controlled carrier-current t
mitters and turned on or excited

carrier radiated along the 4,000-V r‘

mary feeders.—W. MacD.
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