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You're “In The Service”, Too

You radio service engineers may not be in uni-
form, but you’ve got a big job in helping main-
tain the home front. It is up to you to keep
receiving sets in operation, no maltter what
shortages and restrictions may grow out of
wartime needs.

Mallory knows what an enormous job the home
front involves, and you may depend on Mallory
and Mallory Distributors for help with that job.
Mallory Approved Precision Products put
quality parts at your disposal for efficient, eco-
nomical replacements. They give vou the benefit
of the Mallory time proven standardization
program, tremendously important now thai
inventlories are so short.

Furthermore, Mallorv engineers are putting
their backs into the task of overcoming the
handicaps imposed by material shortages and
wartime demands. They haveset out to keep you
supplied with necessary replacement parts for
the home front. They have made great strides in
developing new supplies 1o take the place of
critical materials. They have aneye to the future,
too— Mallory research is working today as never
before to maintain Mallory leadership in the field.

And. when you are confronted with a skull
teaser that defies solution—remember Mallory
—for friendly technical help that’s yours—free
for the asking.

Rely on Mallory—vou will find it pays.

P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA Cable "Peimalio”

P.R.MALLORY & CO.Inc.
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METAL TUBES

Metal is basic. Metal is permanent. That’s why more than
60,000,000 Metal Receiving Tubes are in use. That’s why we malke
and recommend metal tubes for better—more lasting performance.

Handle Ken-Rad Metal Tubes and Be Sure of Satisfied Customeors.

» HEN-RAD g
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KEN-RAD TUBE & LAMP CORPORATION, Owensboro, Kentucky
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ERVICE SHOPS throughout the
country have been reporting great
volumes of business —in some in-
stances more than they can handle
properly. Of course, everyone predicted
this rush, just as we all know that it is
only the beginning and the prospects
show that there will be an even greater
demand for the Service Man's time.
We have been consistent in urging
our readers to set themselves up to
operate at peak efficiency. To spend a
little time to plan carefully is not wasted
but will save fime in the long run and
will eliminate waste motion and effort.
Even operating at peak efficiency
many shops in England have been forced
to keep their doors closed for one or two
afternoons each week to enable them to
devote their whole time toward catching
up on their bench work. Who knows but
that this practice may be required here?

IS MANY thousands of friends
H throughout the radio and music

fields will sorrowfully mourn the
sudden passing of Glad Henderson on
March 16. For years publisher of the
"Radio Journal and Talking Machine
World," "'Parts’ and "Musical Merchan-
dise,” Glad was admired and honored
by the entire industry —a respected
moulder of trade opinions. The industry
has indeed sustained an irreparable loss.

ORRESPONDENCE from the West
Coast indicates that a city in South-
ern California has instituted a plan
for doing service on a cooperative basis
to conserve time and materials. It seems
that practically all the Service Men in
the city are associated as though they
Pickups and

deliveries are routed to take a minimum

were a single organization.

of travelling time and truck use. The
jobs are then allotted fo the various
members of the group. Although exact
details are not as yet available concern-
ing how the plan is progressing, present
reports indicate that it is undergoing
slight changes to make it more workable.
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“THERE IS A BRIGHT SIDE"—

An Open Letter to Users of Electrical Measuring Instruments

Much more than instruments is needed to fill the vast requirements of
America’s gigantic production program. Experience gained by many
vears of actual instrument peace-time needs is answering the call to arms
—1s doing its part in re-establishing in the world the Democratic ideals

of treedom.

Private business must undergo restrictions for the sake of National

security. As good Americans we will bear these willingly.

And there is a bright side. Rapid expansion, new fields and improved
processes mark today’s instrument program. New developments unbe-
lievably revolutionary in their scope are growing out of the vast proving
ground of war-time production. When war ends, these advantages will
be passed on to all of you. From the experience of today will come many

new and greatly improved instruments to better serve the peaceful world

AMW

Sales Manager
The Triplett Electrical Instrument Co.

of tomorrow.

We Can All Help ...

Buy Defense Stamps and Bonds. Buying them regi-

BUY

4 UNITED
 STATES

g ] larly is the best way you can help General MacArthu:

and our fighting men. We must all pull together now,

and your dollars can best serve in siamps and bonds.

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHIO
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pioneering . . . keep Centralab con- =
stantly in the vanguard. =
Today . .. research alone is not enough... 3
the demands of the present emergency call 2

for an “ALL OUT"” program of production.

In ‘42 CENTRALAB will not fail to maintain
its record. In ‘42 as in ‘22 and ‘32
always “SPECIFY CENTRALAB".

Centralab/*

‘;, 1:: Waleme
Div. of Globe-Union Int., Milwaukee, Wis.
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A Monthly Digest of Radio!

and Allied Maintenance

ROBERT G. HERZOG, EDITOR

INDUSTRIAL ELECTRONICS

ENTIOX was made last month of
M the important demand, among

defense industries and others,
for photcelectric protective devices to
help guard against trespassers in gen-
eral and saboteurs in particular. Per-
haps somme readers will wonder why
only the installation and maintenance
of such equipment was suggested, as
providing an opportunity for the radio
service f{raternity, and no reference
made to the possibility of constructing
the equipment.

There are a number of reasons why
it is impractical for most Service Men
to enter this construction field. There
is first the basic one that most Service
Men learned long ago, that their princi-
pal profit lies in selling and servicing
equipment, rather than going through
the headache of attempting to manufac-
ture it themselves, That this lesson was
thoroughly learned is indicated hy the
fact that probably 95 percent or more of
all sound installations made within the
past few years include commercially-
built equipment throughout. Moreover,
most of the test instruments and equip-
ment which the Service Man himseli
uses in his business are commercially
built units.

Other reasons are found in the pains-
taking design which must be incorpo-
rated if photoelectric protective equip-
ment is to render the highly effective
and dependable service demanded of it
in industry today For long light throws,
outdoors, compliviated precautions must
oftentimes be taken to avoid the effect
of davlight, reflected glare, etc. This
may involve special light shielding, light
baffles, or even modulation of the light
source, with the phototube detector unit
equipped with filters which permit it to
react only tc a particular light-modula-

By ALFRED A. GHIRARDI

tion frequency. Where mirrors are used
to reflect the beam around corners of
buildings some designs even go so far
as to heat these mirrors to prevent con-
densatron of moisture on their surfaces
because this oisture, repeatedly col-
lecting and dryving, soon results in
cloudiness and greatly decreased ef-
fectiveness.

In outdoor service the elements them-
selves complicate matters. Fog, dust,

F N

R F  CURRENT METER
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R F
OSCH.LATOR %:’ Cc T

Fig. |. Precision measurements of di-

mensions of objects can be made by

utilizing the principle involving change

in capacity of a condenser with variations
in spacing between the plates.

snow, rain, blowing leaves or papers—
all these can trip a system unless due
precautions are taken against them.
Then there is a possibility that a smart
trespasser might create an artificial
light sonrce by holding a lighted match
in front of the phototube unit, or shin-
ing a flashlight on it, thus enabling him
to pass through the normal beam with-
out tripping an alarm. Many of the haz-
ards of the elements are overcome by
the use of an intense light beam, made
so through the use of lens systems at
the light source housing and at the de-
tector, But these introduce complica-
tions of their own because they intensify
the light by shaping it into a slender
<haft of substantially equal diameter

throughout 1its entire length. This calls
for extremely accurate focusing, other-
wise a tiny shift of the lamp, lens, or the
entire light housing may throw the
beam completely off the phototube win-
dow. Some of the foregoing are prob-
lems of the installation man as well as
the manufacturer. Thev mean that the
equipment to be employed must be se-
lected with due consideration to the
particular problems involved in each
individual job, and that it must be in-
stalled in such a way as to overcome
either of these problems. It is therefore
by all means advisable for the Service
Man who is entering this field to fa-
miliarize himself with the detailed char-
acteristics and features of the different
makes and types of commercial equip-
ment available. He may also well avail
himself of such instructive literature as
some manufacturers are able to sup-
plv. Fortunatelv, most manufacturers
willingly provide an advisorv service
and the Service Man can take advan-
tage of this to aid him in planning and
quoting on specific prospective installa-
tions.

Automatic Blackout Control

All photoelectric alarm and protec-
tive systems are not as complicated as
the outdoor type of system referred to
above.  Muny of these are too well
known to require discussion here. There
is one, however, that is of particular in-
terest now and which offers excellent
siles prospects. This is the sort illus-
trated in one of the accompanying
photos, designed for use by storekeepers
and others to aid them in observing
blackouts at times when their stores are
unattended.

There are thousunds upon thousands
of business places in which some lights

SERVICE, MARCH, 1942 o §



are left burning all night as a safety
measure, or which have lighted display
signs, but where there is no watchman
or other person in attendance to turn
them out should a blackout alarm be
sounded. To avoid serious penalties
which are likely to be inflicted for fail-
ure to comply promptly (within 5 min-
utes) with the requirements of such an
alarm owners of such premises have two
alternatives: either to turn their lights
and signs off when they shut up shop
cach night, or to mstall automatic
equipment which in case of blackout will
turn lights off without human assis-
tance. To leave a store without the pro-
tection of night lights is inviting bur-
glary, not to mention the loss of adver-
tising value of illuminated signs and
lighted store windows, and it is there-
fore likely that the second alternative
will be a popular choice. A third choice,
that of having a watchman is likely to
be economically impractical for the
greater majority of stores, offices, ctc.

Photoelectric equipments for this pur-
pose can be quite simple, consisting of
a phototube-relay unit which is so placed
that light from the nearest street lamp
will fall on its Light sensitive window.
When a blackout goes into eifect street
lights will be turned off promptly and
this will automatically turn off any
lights controlled by such a control unit.
When the street lights ¢o on again,
after the “all clear” signal, the lights
controlled by this unit will likewise go
on. Thus the premises are unlighted
only during the blackout period.  The
danger of burglary during blackouts
will probably be slight hecause of super-
stiff penalties for anyone apprehended
in such an act.

Blackout equipment in many cases
will pay for itself by reducing the num-
ber of hours that the oftentimes cxpen-
sive night lights and signs are leit burn-
ing. Usually street lights go on only
as dusk deepens, and off at daylight.
Store night lights and signs, on the
other hand, are often turned on early in

Fig. 2. Capacity changes can be ac-

curately ascertained by using the con-

denser to tune the variable unit of a beat

frequency oscillator setup, in applying
the principle shown in Fig. I.
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the evening when the store is closed
and remain on until opening time next
morning.  Weekends they may burn
continuously from Saturday evening
until Monday morning. If one of these
control units is provided so that such
lights ¢o on and off with the strect
lights the actual operating time can he
reduced very appreciably. The idea is
therefore cne which offers permanent
advantages, in addition to meeting the
essential requirements of war-time pre-
cautions. This fact. plus the relatively
low cost of such an installation, provide
very potent sales points. Moreover the
number of prospects is almost unlimited,
consisting as it does of a goodly pro-
portion of neighboring stores, shops, of-
fices, and possibly even some of the
larger private homes.

Vacuum Tube Oscillators

The vacuum-tube oscillator, often of
the simple feed-back type, finds wide
application in industry for an amazing
varicty of purposes. Even more amaz-
ing is the degree of accuracy provided
in various types of measurement for
which such electronic devices are em-
ployed. Henney, in his hook “Electron
Tubes in Industry,” points out in-
stances where changes of temperature
as small as 0.003 degree Centigrade are
indicated, where variations in thickness
of sheet material such as rubber or
paper are measured to an accuracy of
0.0001 inch, and where some measure-
ments of distance and displacement of
the order of a millionth of a centitneter
are mide possible.

Morcover, such circuits find applica-
tion and provide dependable service for
many purposes other than measurement
and indication. The changes in plate
current which results when the degree
of feedback in a vacuum-tube oscillator
is varied, or oscillation 1s started and
stopped, can be made to operate relays
which in turn control large values of
power. Such an arrangement is used,
for example, in causing eclevators to
level off and stop automatically at pre-
cise level with each floor.

One of the basic arrangements in
which an oscillator is used for measure-
ment purposcs is that shown in Fig. 1.
Here a circuit including inductance,
capacity and a meter is coupled to the
output of an oscillator. When either
circuit is tuned to resonance with the
other, maximum current will flow
through the meter. If either the tuning
condenser of the oscillator, or the con-
denser C of the coupled circuit is then
varied, the meter indication will change.

This principle is made use of by em-
ploying for C two metal plates, the sepa-
ration between which is determined by
the thickness of a material placed be-
tween them. That is, one of these plates

is mounted in a fixed position. The
nmaterial to be measured, paper for in-
stance, is placed on this plate, then the
second plate is rested on top of the
paper. When a piece of paper of the re-
quired standard thickness is thus placed
i position, the oscillator is tuned to
resonance with this coupled circuit, in
other words tuned for maximum cur-
rent reading on the meter. If other sam-
ples of paper are then substituted for the
standard this same meter reading will
result only if the sample is the same
thickness as the standard. If the sample
is either thinner or thicker the capacity
of C will be altered and as a result the
coupled circuit will be detuned from
resonance. Any variation from standard
thickness would in this case show de-
creased current readings.

I, with the standard sample in posi-
tion between the plates of C, the oscil-
lator 1s tuned somewhat off resonance,
say to provide a reading only half the
resonant maximum, then thinner sam-
ples will show decreased readings and
thicker samples increased readings. The
meter fiace can be calibrated directly in
terms of thickness, rather than current,

Metal plote

Grid coil / Plate coil

_l

TO LOAD TOBE
CONTROLLED

~=3

=

B+

| NG

Fig. 3. Elevator micro-levelling devices

employ a vacuum-tube oscillator such as

the one pictured, wherein a metal plate

passes between the grid and plate coils
to stop oscillation.

and in that case the device becomes a
direct measuring instrument rather than
simply a comparator.

It is not always practical to rest the
movable plate of C on the material to be
measured. In the case of soft rubber
sheeting, for instance, the weight of
this plate might distort the material
sufficiently to make readings undepend-
able. The same principle can still he
applied, however. This is made possible
by the fact that changes in dielectric
constant will also alter the capacity of
C. Therefore if hoth plates are fixed in
such position that the gap between them
i1s somewhat greater than the thickness
of the material to be checked, and the
material is passed between these plates,



any variations in thickness will vary the
capacity.

This latter method is particularly use-
ful in maintaining a constant check on
the uniformity of materials which are
produced in continuous webs or sheets.
The measuring head C can be set up
anywhere along the production line and
therefore dees not interiere in any way
with the production processes,

The principle involving the change of
capacity of with variations in the
spacing between the plates is useful in
making precision measurements of vari-
ous dimensions of metal objects. This
is done by attaching the movable plate
of C directly to the pin of a micrometer.
Extremely high accuracy of measure-
ment is obtxined if the spacing between
the plates is 0.001 inch, for instance,
then a variation of a small fraction of
this value will result in material altera-
tion of the capacity and therefore of the
meter deflection.

For highest accuracy the coupled res-
onant circuit must have very low resis-
tance. This is sometimes accomplished
by removing the measuring instrument
from this circuit and placing it in a
third circuit which is coupled to the
second one. Another method is to em-
ploy a vacuum-tube voltmeter to meas-
ure the voltage developed directly across
the coupling ccil L2 of Fig. 1.

Fig. 2 shows another arrangement
whereby two oscillators are employed
and their demadulated beating outputs
measured. [n this application one of the
oscillators is of lixed and highly stable
frequency output, often crystal-con-
trolled. The other tunable and across
its tuning condenser is shunted an ex-
ternal pair of plates similar to those of
C in Fig. 1. When this second oscillator
1s tuned to zero beat with the standard
oscillator the output meter shows no
reading, but will show readings as the
capacity of C is varied. This arrange-
ment can be used for many of the same
applications as that of Fig. 1, but has
the advantage for some purposes that
variations in measurement, particularly
of transient phenonena, can be made
audible or can be recorded.

Still another application of a conven-
tional v-t osciilator is that in which the
plate current of the oscillator itself is
caused to vary by changes in the con-
ditions under observation, or of a con-
trolling element. An example of this is
the equipment employed to provide
automatic leveling of clevators as theyv
approach a floor. The principle is illus-
trated in Fig. 3.

Here the oscillator is carried on the
elevator car and is of a common feed-
back type with tuned grid circuit and
tickler. It a metal plate is placed be-
tween the coils it shields them from one
another and stops oscillation. As a re-

The many thousands
of signs throughout
the country have
been put on a war-
time basis. In order
to comply with the
requirements that all
lighting visible from
the exterior of a
building must be ex-
tinguished within five
minutes after an air
raid alarm General
Electric has devel-
oped a blackout
photoelectric relay.
The relay observes
the nearest electric
street lamp. if lampis
extinguished photo-
electric relay will ex-
tinguish any electric
light connected to
its circuits.

sult the plate current of the tube rises to
a much higher level—aniple to operate a
relay. In the actual application of this
device, metal vanes are mounted in the
clevator shait in such position that they
come between the coils as the car
passes. This stops oscillation and actu-
ates the relay. This relay may stop the
motor, or may only slow it down. More
than one oscillator may he employed,
each with its cooperating vanes, at each
Hoor. Thus as a tloor is approached one
conibination may actuate suitable con-
trol devices to slow the car to hali
speed, then another to quarter speed and
still another to finally stop it.
Capacity Relays

When one tries to tune an unshielded
regenerative tube circuit the effect of
bodv cuapacity is oftentimes quite
marked. This principle is utilized in v-t
circuits, known as “capacity relavs,” de-
signed to perform some of the same pro-
tective functions as those for which
phototubes are eniployed. For some
purposes the capacity relay offers defi-
nite advantages, however.

In the case of a phototube burglar
alarm, the presence of an intruder is
made known when he interrupts the
beam of visible or invisible light pro-
jected by the light source on to the pho-
totube. In the capacity relay system an
alarm is actuated by entry of the in-
truder into the electrostatic field set up
in the vicinity of the “antenna” wire.
This antenna may be a single strand of
wire extending along the boundaries
of a property, or stretched along win-
dow and door frames; or it may be a
metal plate on which a small article to
be guarded is placed. Anvone approach-
ing within perhaps several feet of such
a fence, attempting to pass through
windows or doors protected by this wir-
ing, or coming within the field of the
protective plate, will set off an alarn.

The antenna and its capacity to
ground is a part of the tube’s oscillating
circuit in one type of capacity relay,
as shown at C2 in Fig. 4. In this case
the intensity of oscillation varies ac-
cording to the ratio of Cl to C2, the
latter being the antenna-to-ground ca-
pacity rather than an actual tuning con-
denser. A person approaching the an-
tenna wire or plate will cause a very ap-
preciable increase in the capacity rep-
resented by C2, and therefore a large
change in this ratio.

The resulting change in r-f potential
is reflected in a change in the negative
d-c voltage applied to the grid of the
25A6 output tube. This alters the plate
current sufficiently to actuate the relay
which controls the supply current to the
alarm or other device to he controlled.

Capacity relays such as this tind ap-
plication for a number of other pur-
poses. They can be employed to count
automobiles passing over a toll bridge,
for instance, as a check against the
number of tolls collected; to operate
motors which automatically open doors
as a person approaches them, then close
them after the person has passed
through; to actuate window displays
and advertising gadgets by the wave
of the hand, etc.

‘nother highly sensitive form of ca-
pacity relay is one in which the oscil-
lator is coupled to the tuned diode in-
put oi a d-c amplifier through the me-
dium of a third tuned circuit. The os-
cillator and diode are tuned to the same
frequency, but the intermecdiate coup-
ling circuit, in which the antenna-to-
ground capacily serves as a portion of
the tuning capacity, is detuned suffi-
ciently (on the high-frequency side)
to provide a low value of energy trans-
{fer from the oscillator to the diode unit.
A person approaching the antenna in-
creases the capacity, brings the coup-
ling circuit closer to resonance and the
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