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The Bat—Radar-Controlled GGlide Bomb

HE BAT, a high-speed glide bomb

I with a TNT punch and an elec-

tronic passion for stalking elusive
targets, has emerged from the Navy’s confi-
dential files as one of the war’s most tena-
cious new weapons. Gliding down out of
the sky, this radar-controlled, pilotless mis-
sile would follow a ship’s most violent eva-
sive action until their pathways merged in
a final, consuming explosion.

Also revealed now is that the radar de-
vice by which the Bat successfully tracked
and crash-dived many tons of Japanese
shipping during the last year of the war
was designed by the Laboratories and
mass-produced by Western Electric.

The idea behind this almost human
weapon is roughly akin to that used by or-
dinary animal bats, which guide themselves
by listening to the echoes of super-sonic
pulses which they emit in flight. It is from
this analogy of the animal world that the
new weapon derived its nickname. The
Navy’s electronic bat accomplishes the same
result with radar pulses, first transmitting

The photograph above shows a Privateer with
two Bats under its wings—U. S. Navy Photo.
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them and then using the reflected signals
to guide a missile to the reflecting object.

Study of such missiles was begun in
April, 1942, by the Navy Bureau of Ord-
nance and the National Defense Research
Council, with the latter respounsible for de-
velopment and design of an airframe and
an automatic pilot, as well as preliminary
work on a method of radar control. In Jan-
uary, 1943, at the Navy’s request, Bell Lab-
oratories began work on the radar-control
aspects of the problem and agreed to build
a preliminary set for testing ten months
later, if possible, and then to produce five
models of the radar equipment for delivery
six months after that.

The first model of the Bat’s eves and
brains was a large, complex hook-up of
tubes, circuits, resistors and such. Ready
for testing by the deadline, it was mounted
in a model glider stung under the wing of
a Martin Mariner, a big twin-engine {lying
boat. Engineers came squarely against the
big problem of testing a device whose func-
tion is accomplished through suicide.

As J. G. Chalffee, senior circuit engineer
for the Bat, phrased it: “You can’t test it to
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the bitter end. If you let it go, you lose
your model, and you’ll never know why it
worked, or why it didn’t—if it didn’t.”

The problem was resolved by flying the
Mariner along the course indicated by the
Bat’s radar, approaching the target as
closely as possible without actual collision.

There were still some packaging require-
ments. They compressed the unit into neat,
compact packages that would fit inside the
missile’s nose. Included were a transmitter,
a receiver and the circuitry that indicated
the direction of the target and electrically
flashed its findings to the glider’s autopilot.

Another part of the unit, the monitor, was
mounted in the mother plane which carried
the Bat to the scene of action. This monitor
presented signals from the Bat to the pilot
and radar observer, so that when the Bat
picked up a ship, a tell-tale “blip” appeared
on the monitor’s scope.

The pilot then headed his plane—and
with it the Bat—toward the target ship.
Then, through controls in the plane, the
glider’s radar apparatus was “clutched in”
on the target and the Bat was released.
From that point, it directed itself. If the
target ship moved or changed its course,
the Bat knew it a split second later and
changed its own accordingly.

The Navy placed an order for several
hundred. Thirty-five were to be built on a
pre-production basis at the Laboratories
and the remainder at ITawthorne. By the
time the first set left the Western Electric

Method of attaching radar-controlled glide
bomb to wing—U. S. Navy Photo

production line in July, 1944, Navy orders
had increased again and they reached sev-
eral thousand by the end of the war.

By the autumn of 1944, the Navy de-
cided it had enough sets to try “bitter end”
testing, using an old Liberty ship as a target.

The field trial of the Bat was an event the
Laboratories engineers had awaited for
months. Eleven were dropped during the
first series of tests. One scored a direct hit
on the target and two more landed a few
feet short and skipped into it. Of the others,
four skimmed over the vessel, three fell
short and one went wild in a crosswind.
The Bat had the right idea but its homing
instinct needed sharpening.

Bell engineers were up against the same
old problem. How do vou know what is
happening inside a pilotless missile on its
way to destruction? Once you release it, it’s
gone. So they fastened the radar equipment
on the front of a blimp gondola, and with
a daring young man astride it to watch its
operation and motion picture cameras to
read various test meters, they cruised slowly
toward the target. On the basis of this and
other tests and considerable good, sound
theory, various improvements were made.

By early 1945, final trial releases were
completed and the Bat was given orders
overseas. Privateer search planes equipped
to carry Bats appeared on Philippine air-
strips in May of that year. To date, the
Bat’s combat record against Japanese ship-
ping has not been revealed in detail, but
one incident, in which two planes spotted
two Jap destroyers, has been disclosed.
When the planes closed in they were met
by intense anti-aircraft fire. They retreated
out of range, and from this distance, one of
them launched its Bat which blew the bow
off the leading destroyer.

The radar-guided bomb is about 12 feet
long, has a 10-foot wing spread and carries
half a ton of high explosive.

R. C. Newhouse supervised circuit design
and served as project engineer during the
developmental and the later production
phases. E. T. NMottram headed mechanical
design and was project engineer from the
time of the production phase in the Labo-
ratories until after the first thirty-five sets
were delivered and production was under
way at Hawthorne.
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A Wide-Angle Fastax

By ]. H. WADDELL

Photographic Engineering
1 £

OR studying the action of relays,
Fstep—by-step switches, and other fast-

moving electrical apparatus, the Lab-
oratories several years ago developed two
types of high-speed motion-picture cam-
eras. The first employed 16-mm film and
took up to 4,000 pictures a second, while
the second used 8-mm film and took up to
8,000 pictures per second. With the in-
tensified war development following Pearl
Harbor, demands for these cameras out-
side of the Laboratories became so insistent
that the Western Electric Company took
over their manufacture under the regis-
tered trade mark of Fastax.* With a 35-mm
lens, which is an accessory lens with these
cameras, the angle of view for the 16-mm
camera is sixteen degrees, and for the
8-mm camera is eight degrees. Although
these angles are large enough for many
purposes, they proved rather narrow in
some situations, particularly where the
camera had to be used close to the subject.
A wider angle was particularly desired for
ballistic studies, and it was decided to de-
sign a camera similar in general arrange-
ment and operation to the Fastax, but with
an increased angle of view.

By changing to 35-mm film, the width
of the picture could be increased from the
0.4 inch of the 16-mm film to 1 inch, which
increases the horizontal angle of view from
sixteen to forty degrees. For most of the
work for which these cameras were to be
used, there is no advantage in increasing
the vertical angle of view, and thus the
0.30-inch frame height of the 16-mm film
would have been satisfactory had there
been no other requirements. It is frequently
desirable, however, to project the film taken,
and to make this possible, the height of the
frame should span a whole number of per-
forations along the edge of the film.

With standard 35-mm film, the frame
height is 0.75 inch, and there are four per-
forations in this distance along the edge
of the film. With a frame height of 0.3

*Recorp, September, 1943, page 1.
April 1946

inch, on the other hand, there would be
only 1.6 holes per frame. By increasing the
frame height to .375 inch, however, there
would be two perforations per frame.
Then, by changing the drive sprocket on
the prajector from sixteen to eight teeth.
one-quarter revolution would move the film
up just one frame, and proper projection
would be secured.

This change in frame height, however.
required a number of changes in the camn-
era. In the Fastax camera, the film is car-
ried continuously and at high speed along
the focal plane of the lens, and a rotating
prism between the lens and the film moves
the image st the same speed as the film.
thus holding the image stationary with re-
spect to the film during each exposure
period. With a frame height of 0.375 inch
instead of 0.3 inch, however, there should
be four pictures on the length of film that
would normally have had five, and to bring
about this change, the gearing between the
drive sprocket and the prism must be
changed from a five to one to a four to one
-atio. With this reduced speed, however,
he speed of the image would be less than
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Fig. 1—Prism assembly that was designed
for the wide-angle Fastax

Fig. 2—The prism is mounted between the
film sprocket and the housing

that of the film, and blurring
would result. It was neces-
sary, therefore, to increase the
velocity of the image without
increasing the speed at which
the prism rotated.

To secure this increase in
speed of the image while re-
taining the lower rotational
speed of the prism, a rare-
element glass having a higher
index of refraction was used
for the prism. The thickness
of the new prism is also
slightly greater, but practi-
cally all the desired increase
in the velocity of the image
was obtained by the increase
in refraction index.

140

Other changes were required because of
the increased length of the prism—more
than twice that of the prism for the 16-mm
camera. With this latter camera, the prism
is held along its four edges by a housing
fastened to the end of a short shaft, and
overhangs its bearings. With the much
greater length of the prism required for
the wide-angle camera, it was not felt de-
sirable to have the prism overhang its bear-
ings because of the danger of whipping.
An additional bearing was thus provided
beyond the prism. Furthermore, the greater
length of the pristn made it desirable to
strengthen the housing to decrease the like-
lihood of its breaking from the effect of
centrifugal force. The housing consists ot
two ends fastened to the shaft and four
connecting angle pieces that fit over the
edges of the prism. Under the action of
centrifugal force, these angles tend to de-
flect outward. They act like beams with
uniformly distributed load, and when such
beams are increased in length, their de-
flection and tendency to break also in-
crease. The new housing with its bearing
and drive pinion is shown in Figure 1, and
the position of this unit in the camera is
shown in Figure 2.

The drive sprocket of the new camera is
similar to that of the 16-mm camera, with
the pitch and rectangular tooth shape de-
signed to use film that has not shrunk more
than 0.5 per cent. If, due to improper stor-
age for long periods, the film has shrunk

Fig. 3—The direct view finder when not in use folds
flat against the cover of the camera

April 1946
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Two view finders are pro- °

vided with this new camera.
One, shown in Figure 3, is a
peep-sight view finder for use
with the 35-mm lens when focussed at dis-
tances of about 25 feet or more, and is in-
tended as a convenient means for checking
the field of view. The other finder, shown
in the photograph at the head of this arti-
cle, is of the reflex type, and fits into the
lens mount on the front of the camera. To

35 MM WIDE ANGLE
CAMERA FIELD
GUN SHELL
e e R A
-
16 MM FASTAX FIELD
GUN sHELL
-D>mm e e L mmmmme [immmmmmem B
GUN
A SHELL c
i | § et SR
i -l e
T — J

Fig. 5—With the same distance between
camera and subject, the field of view for
the 35-mm camera is two and one-half
times that of the 16-mm camera, as shown
at A. When the distance of the 16-mm
camera is changed so as to include the
same field of view in hoth cameras, the size
of the subject with the 35-mm camera, C,
is two and one-half times that of the 16-mm
camera as shown in B

April 1946

80 120 160 200 240 280 320 360 400

DISTANCE FROM CAMERA TO SUBJECT (N FEET

Fig. 4—Fields of view of high-speed cameras

use this finder, the 35-mm lens is removed
and is inserted in the finder socket. Two
focussing scales are provided on the lens.
The red scale, used with the view finder,
corrects for the difference in distance be-
tween the subject and the finder screen,
and the subject and the film plane. A seven-
power magnifier furnished with the finder
serves as an aid in focussing. When the
proper focus has been determined from the
red scale, the finder is removed, the lens is
replaced on the camera, and the white
focussing scale is adjusted to the setting
previously obtained on the red scale.

The new camera is equipped with an
F/2 35-mm lens, but there are also avail-
able an F/2 2-inch lens, an F/3.5 105-mm
lens, an F/4.5 150-mm lens, and an F/4.5
254-mm lens—all readily interchangeable.
All lenses are coated. It has been found by
experience that approximately two stops
effective increase in aperture is obtained
by using coated lenses because of the re-
duction of internal reflections in the lens
and the resulting higher transmission. The
absence of flare, which is a characteristic of
these coated lenses, facilitates the photog-
raphy of incandescent subjects.

The camera has been designed to with-
stand reasonably rough usage, and can be
employed in studies where blast pressures
are many times greater than those that can
be tolerated by man. It is light in weight
(about thirty-five pounds) and can be used
in any position that insures proper posi-
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Fig. 6-A rocket launching
taken at 3,500 frames per sec-
ond. The rocket was travel-
ling at 1,000 feet per second

at the time w—

N
o

16-mm camera so as to in-
clude the same field of view.
Under these conditions, the

MOVEMENT OF SUBJECT DURING EXPOSURE IN INCHES

T size of the subject on the
K T — N — 35-mm film is two and one-
/ o2 L half times as great as that on
i /E"'\’A T 1" —— the 16-mm film.
1 /
L aserRs—T | The camera has proved ex-
41— ) N . . aTlieds
o s, R —— tlem'ely useful in 'bdlllStIC
4% studies where satisfactory
[} ! L ! ! . . :
O 400 800 1200 1800 2000 2400 2800 3200 3600 aoco Photography in direct sun-

VELOCITY OF SUBJECT IN FEET PER SECOND
Fig. T-Movement of subject during exposure for various
speeds of the subject and the film

tioning of the film reels on their supporting
spindles within the case.

Like the earlier Fastax cameras, this cam-
era has two similar 110-volt motors which
operate on either a-c or d-c. One drives the
film sprocket and the other the take-up reel.
Speed is varied by changing the voltage
impressed across the motors—with an auto-
transformer when a-c is used and with an
adjustable resistor when d-c is used. Maxi-
mum speed is 3,500 pictures per second
which is a little lower than

light at F/3.5 is possible at
speeds of 3,500 pictures per
second. It is, of course, nec-
essary to exercise care in
judging the sunlight. In central United
States and on the Eastern Seaboard, con-
ditions for taking pictures at 3,500 per
second would exist from approximately
April to September, while in Arizona, Cal-
ifornia, or Florida, suitable pictures should
be obtainable all year round at this speed.
Pictures have been obtained in Florida
at speeds of 4,000 per second, using the
same optical system and natural sunlight,
when the subjects were eight feet under

that of the 16-mm camera. oo
The field of view of the
wide-angle Fastax relative to 0.012 L |
that of other high-speed cam- s S P ROM CAMERAS \,@9
eras is shown in Figure 4, igomo 3500 P.P.S. o
while Figure 5 gives a more z9 R
detailed comparison of the N
fields of view of the 16 and &y 0008 ’ T
85-mm Fastax cameras. In A, 25 /
the distance between the ¢ o006 /
camera and the subject is the o / s 1
same for both the 16 and &9 / WeR =
3 £ 0004 — = 2 NS ="
35-mm cameras, and as a re- 2& e W LER2
. 23 /35'M
sult, the width of the area 3 / ///
covered by the 35-mm cam- 0.002 L s
era is two and one-half times //
that covered by the 16-mm o | [
camera. In B and C, for the 0 500 1000 1500 2000 2500 3000 3500 4000

16 and 35-mm cameras, re-
spectively, the distance to the
subject is increased for the

142

VELOCITY OF SUBJECT IN FEET PER SECOND

Fig. 8—Movement of subject on film during exposure
for several lenses and various speeds of the subject
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water. Figure 6 shows several strips of pic-
tures of a rocket launching taken at the
rate of 3,500 per second. The rocket was
traveling 1,000 feet per second at the time.

In photographing a continuously moving
subject, there is always some displacement
of the subject during the short exposure
times. How great this is for various picture
speeds is plotted in Figure 7 against the
speed of the subject. The corresponding
movement of the image on the film is
shown in Figure 8 for several possible
lenses. For this latter figure, it is assumed
that the camera is perpendicular to the line
of motion of the subject and is 100 feet
from it.

In addition to the more conventional ap-
plications, the 35-mm camera has been
used for recording high-speed oscillo-
graphic traces. For such purposes, the
camera is used without a prism, and the
lens plate is corrected to compensate for
the resulting difference in back focus.
Complete wave traces have been taken of
alternating potentials up to 200 kc in fre-
quency and at film speeds up to 120 feet
per second. With such pictures and a film
viewer, time measurements are possible to
an accuracy of less than one microsecond.
Figure 9 shows such a trace of a 200-ke
voltage which has been superimposed on a
2,500-cycle voltage.

Tue Avutsor: Jouxn H. WappeLL joined
Bell Telephone Laboratories in 1929 after hav-
ing been with the
duPont Film Manu-
facturing Corpora-
tion. He had studied
chemistry at Penn-
sylvania State Col-
lege, and during the
period of our active
work in sound pic-
tures, he worked on
the physics and
chemistry of film de-
veloping systems in
the sound picture
laboratory. Since
that time he has been engaged in photographic
and optical engineering work, chiefly in de-
signing cameras of both the recording and
slow-motion-picture type, and in developing
photographic techniques for special applica-
tions in the Bell System and Armed Forces.

Kjeldsen-Hawthorne

As already indicated, pictures made
with the 35-mm camera described here
have proved very helpful in the analysis
of many kinds of problems, and the wide-
angle Fastax camera has found a wide va-
riety of applications. This camera is being
manufactured and sold by the Western
Electric Company as a service to the re-
search and industrial development pro-
gram of America.

Fig. 9—Oscillographic trace of a 200-kc voltage superimposed on a 2.5-kc voltage
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Exploring Coils
By T. C. HENNEBERGER

Outside Plant Development

IIEN a cable wire ac-
‘;‘.-' cidentally comes in
contact with the cable

sheath or another wire, the gen-
eral procedure for locating the
trouble is to measure the resist-
ance of the faulty wire from one
end of the cable to the fault,
using a Wheatstone bridge. This
resistance is then translated into
distance, so many feet to the ohm, and the
location is spotted on the cable record map.
If the measuring conditions are reasonably
favorable, the location thus obtained is ac-
curate within, say, fifty feet. Sometimes a
cableman, sent out to repair the damage,
can find the trouble by inspecting the cable
in the indicated area, particularly if the
sheath is obviously damaged. Sometimes,
however, there is no clearly discernible in-
dication of the point of fault, and to avoid
the necessity of making several sheath
openings to find the trouble, an exploring
coil is used to seek out the exact location.

The theory of running down faults by

™ TELEPHONE
| RECEIVER

the exploring coil method can be under-
stood by reference to Figure 1, which
shows a cable wire assumed to be in acci-

dental contact with the sheath (i.e,
grounded ) at some point remote from the
ends of the cable. A tone source, connected
to the wire at one end of the cable, causes
a tracing current to flow along the wire,
through the fault, and back through the
cable sheath.

If, now, the exploring coil is held against
the cable sheath at a point between the
tone source and the fault, the magnetic field
produced by the tracing current will be
detected by the coil and telephone receiver.
On the far side of the fault
there will be no tracing cur-
rent and no magnetic field.
Thus, by applying the coil at

._l'-'-
1
EXPLORING !
colL
SOURCE >
OF
TRACING e
CURRENT

--———

WIRE
"7 various points along the cable
and comparing the tone vol-
umes, the location of the fault
SHEATH _ can be determined.

Fig. 1—Graphic indication of method of locating faults

with an exploring coil

Actually, things are not so
simple as this. The tracing
current, on passing through
the fault and arriving at the

t
souRcE R e sheath, does not all flow along
OF the sheath directly back to
CORRENT l FAveT the source. Some flows along
— S SHEATH the sheath toward the distant
('-:’ 5, <L+ R S SR L7 end of the cable, finally re-
Eam ;Z‘} ;:. ;i 4 ;;; :F'. :'Z; ;Ii'. turning to. th(? source thr.ough
; AT 7t 7t A e i earth, as indicated in Figure

Fig. 2—In actual tests the situation is complicated by
leakage paths to ground from the sheath

April 1946

[ S ST P S R N |
RESISTANCE OF SHEATH TO EARTH

2, and unless the coil is de-
signed to be “neutral” to
sheath currents, therefore, a
tone would be heard on both
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sides of the fault. Neutrality with respect
to the sheath current is obtained by utiliz-
ing the fact that the magnetic field caused
by sheath currents is equivalent to that
which would be produced by a wire coin-
ciding with the longitudinal axis of the
cable; and designing the coil so that, when
held in position on the sheath, the magnetic
field resulting from such currents does not
affect the coil windings. Since the cable
wires are spiraled around the axis of the
cable, the magnetic field resulting from
current in one of them is at a small angle
with that caused by current flowing in the
sheath. As shown graphically in Figure 4,
this magnetic field may be considered as
having two components, one paralle] to
that resulting from sheath currents, which
is perpendicular to the sheath axis, and
another, much smaller, at right angles to

TEST SET

THEORETICAL CORE

WIRE AT CENTER

Fig. 3—The T5A (left) and 19C test sets

this field, and thus parallel to
the axis of the cable. The coil,
held against and along the
sheath in position neutral to
any sheath current field, is
therefore neutral also to that
component of wire current
field parallel to the sheath
current field, and detects only
the small field component
parallel to the cable axis.

Under such conditions, the
efficiency of pick-up is low.
In days gone by, low effi-
ciency was compensated for
by using a powerful tracing
current. This is no longer
practicable because such a strong current
with its resulting strong magnetic field
would cause excessive noise interference on
modern types of telephone circuit. The ap-
proved tone source of today (76B test set)
contains a vacuum tube oscillator operat-
ing at a frequency of 500 cycles per second
with a “warble” of 7 cycles per second. The
output is carefully controlled in volume
and in wave shape. For detection, a port-
able vacuum tube amplifier, the 107A am-
plifier,* is connected between coil and re-
ceiver to bring the volume to a satisfactory
listening level.

Even Figure 2 is not a complete repre-
sentation of the condition, because there is
capacitance between conductor and sheath
throughout the length of the cable, and
part of the tracing current flows to ground

*Reconp, January, 1939, page 155.

CABLE

coi SHEATH

—— ==

A
SPIRALLED
CABLE WIRE

USEFUL COMPONENT

MAGNETIC LOST

FIELD DUE} | cOMPONENT

TO SPIRALLED
RE

TEST SET

THEORETICAL
WIRE

MAGNETIC
FIELD DUE
TO SHEATH
CURRENT

Fig. 4—Current in the cable sheath has no effect on the test set indication because the
exploring coil acts only on the component of the field at right angles to the axis of the cable
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through this capacitance. This is indicated
in Figure 5. The capacitance to ground of
the length of wire beyond the fault acts as
a shunt on the fault resistance, and causes
a portion of the tracing current to flow on
the wire beyond the fault, as indicated by
the arrows. The longer the length of cable
beyond the fault, and the higher the fault
resistance, the greater is this “carry-over”
current, and the smaller is the ratio of tone
pick-up volumes on the two sides of the
fault. On exchange cables of average
length, fault resistances up to several thou-
sand ohms provide sufficient tone volume

ble has also been extensively redesigned.
In place of the older 46A test set, consisting
of a tuned amplifier-detector contained in
a large box, there is now the 78A test set,
which provides a tuned input circuit and a
tuned output circuit for the already avail-
able 107A amplifier. The output circuit in-
cludes a varistor and meter for rectifying
and measuring the pick-up of the exploring
coil. The weights of the 78A and 107A
amplifier are approximately 10 pounds
each, as compared with 50 pounds for the
46A set. The new exploring coil differs from
the one used with the older apparatus only

in the minor modifications

— WIRE __ pecessary to adapt it to the
i 1 i i H | fit. In the ph h
5032“ i . | ! ! new outnt. In the photograp
TRACING TV OTTE T e T4 ?:3 =) shown at the head of. this ar-
CURRENT / : ! : ! : | ticle, the 78A test set is shown
L H i | 1 .. at the left, the 107A amplifier
e SHEATH

CAPACITANCE OF
WIRE TO SHEATH

Fig. 5—Conditions are further complicated by the capaci-
tance current between conductor and sheath

ratios for positive identifications. On long
trunk cables in exchange areas, and on toll
cables, carry-over, and also the attenuation
of the tracing current between source and
fault, are such serious factors that it is nec-
essary to use a tracing current of very much
lower frequency than for short cables.

The source of tracing current for long
cables is the 20-cycle ringing generator of
the central office. An exploring coil espe-
cially adapted to pick up 20-cycle magnetic
fields is used by the cableman. Since 20
cycles is practically inaudible, an amplifier-
detector with a meter in its output circuit
is used as the volume indicating means in
place of a usual amplifier and telephone
receiver.

These exploring coil methods of locating
faults have been in use on short and long
cables for a number of years with satisfac-
tory results. Recently, however, it has ap-
peared desirable to redesign the apparatus

— employed to_secure r

greater convenience in manipulation. The
75A test set was designed primarily as the
exploring coil for short lengths of cable to
supersede the older 19C test set. These two
coils are shown in Figure 8.

The exploring coil apparatus for toll ca-

April 1946

at the right, and the twenty-
cycle exploring coil in the
center foreground.

These new or improved
fault locating test sets are
representative of the additions that have
been made recently to an important kit of
tools—the kit of the cable splicer and main-
tenance man. Other electrical testing items
of the kit have already been described
previously.*

*RECORD, February, 1941, page 195.

THE AvutHOR: T. C. HENNEBERGER was
graduated from Lehigh University in 1921
with the degree of

electrical engineer.
For the following
thirteen years he

was a member of
the D & R engaged
in work on outside
plant construction
and maintenance
problems. After his
transfer to the Lab-
oratories in 1934, he
was in charge of the
group handling the
development of electrical apparatus for outside
plant use. During the war he was engaged in
the development of special apparatus for the
Navy. At present he is Field Requirements
Engineer of the Outside Plant Development
Department.
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Historic Firsts: The Coaxial System

UNTIL the early years of the present
century, developments in telephone
transmission were concerned primarily with
improving transmission over the ordinary
range of voice frequencies. The invention
of radio telegraphy during the closing years
of the 19th century and the improvements
in the vacuum tube during the early years
of the 20th century provided stimuli and
instrumentalities for the transmission of
high frequencies. They thus created incen-
tives for the development of carrier trans-
mission, which had been incubating since
before the time of Alexander Graham Bell.
Commercial carrier-telephone systems be-
gan to be installed during the second dec-
ade of the century. Their success opened
the gates to a flood of developments in
high-frequency transmission systems that
during the past twenty-five years has revo-
lutionized the entire structure of electrical
communication.

Although the carrier systems as used or
projected at that time greatly increased the
message-carrying ability of telephone lines,
there were difliculties that far-seeing engi-
neers recognized would limit the fullest use
of the carrier method in the rapidly grow-
ing communication art. The more carrier
channels provided over a single circuit, the
higher must be the top frequency. As the
frequency increases, however, the greater
becomes the attenuation of open-wire lines
and cable pairs, and the greater also be-
comes the difficulty of avoiding crosstalk
between channels and systems. Some sys-
tem more naturally adapted to the trans-
mission of high frequencies was needed,
and the prospect of television added to this
need, since it would require a frequency
band of the order of millions of cycles per
second, a frequency then thought of as ex-
clusively within the province of radio.

Anticipating this need, and using their
imagination and their knowledge of high-
frequency systems, Lloyd Espenschied and
Herman A. Affel conceived the coaxial car-

148

rier system. A patent was applied for early
in 1929, and Patent No. 1,835,031 was
granted on December 8, 1931. Although
the coaxial form of line had long been
known as a structure at low frequencies, as
in submarine cables, and although the
larger air-insulated kind of coaxial structure
had been employed for leading a radio
chammel from an antenna into a building,
there was now to be realized a new kind of
wire system capable of transmitting a con-
tinuous range of high frequencies over long
distances, using broad-band repeaters.

Field tests were undertaken to prove that
the desirable theoretical properties of such
a high-frequency line could be realized in
practice. Then there was developed a prac-
tical kind of small flexible cable and also
the terminal apparatus required for piling
hundreds of telephone channels on top of
each other and separating them again; and
similar terminal apparatus for handling the
continuous wide band required for tele-
vision. Small broad-band amplifiers to be ap-
plied at intervals along the coaxial structure
were an essential part of the development.

By 1934, sufficient progress had been
made to warrant announcing the develop-
ment in an engineering paper presented be-
fore the A.IE.E. by Espenschied and M. E.
Strieby. This initiated interest abroad in
the new type of facility. An actual installa-
tion was then made between New York and
Philadelphia. In November, 1936, transmis-
sion over a 3,800-mile talking path, made
by looping together channels of the coaxial
cable, was demonstrated to the Federal
Communications Commission. Demonstra-
tions were also made of television transmis-
sion over coaxial cable. By the end of 1945,
the Bell System had some 2,000 miles of
coaxial cable installed or in process of in-
stallation as far west as Dallas, and expects
to reach Los Angeles in 1947, when this
new transcontinental communications sys-
tem will be available for either telephone
or television transmission.
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This revolutionary transmission system is
based on the use of a coaxial conductor;
two concentric cylinders of conducting ma-
terial separated mainly by air. Such a struc-
ture may consist of two coaxial tubes, one
over the other, or a copper wire surrounded
by a cylinder of copper. The inner conduc-
tor is usually held in place and evenly
spaced from the outer cylinder by insulat-
ing rings placed at regular intervals along
the conductor, and since the volume occu-
pied by these spacers is relatively small,
most of the insulation between the conduc-
tors is air. Such a structure has the great
advantage not only of giving low losses, but
of almost completely eliminating electrical
interference from the outside.

At high frequencies, the current in a con-
ductor tends to travel only in a thin layer
near the surface. With ordinary open-wire
or cable pairs, therefore, the effective con-
ducting cross-section is small, and the re-
sistance high. With the coaxial structure,
the current travels in the outer layer of the
inner conductor and in the inner layer of the
outer cylinder, but since the outer cylinder
at least is larger than a cable or open-wire
conductor, the conducting area available is

larger. Since the dielectric path between the
two conductors is chiefly dry air, the leakage
and high frequency loss are very low and
the same under all conditions. With open-
wire pairs the leakage varies with weather
conditions, and introduces a variable that
is difficult to accommodate satisfactorily.

Probably the major advantage of the co-
axial structure, however, is its freedom from
outside interference. The outer surface of
the outer cylinder acts as an electric shield
that tends to exclude external electro-mag-
netic fields increasingly with frequency.

For use with coaxial structures capable
of handling either television channels of
several million cycles or a very large num-
ber of voice channels, complete carrier sys-
tems have already been developed. Because
of freedom from interference, the currents
may be allowed to fall to relatively low
energy levels, approaching the limit set by
resistance noise. Small repeaters at inter-
vals of a few miles amplify as a whole the
entire range of frequency. This revolution-
ary system not only solves problems raised
by the need for wire television circuits, but
facilitates the provision of large numbers
of long-distance telephone circuits.
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Demountable Soundproof Rooms

By W. S. GORTON
Physical Research

OR reasons of acoustic efficiency and
Fprotection against fire, soundproof
rooms have often been made of hol-
low tile plastered on both sides. These
rooms are expensive to construct, noisy
and dirty to dismantle, and have practi-
cally no salvage value. Where greater
acoustic attenuation is desired, a double-
walled counstruction is emploved. For rea-
sons of spuce economy, the separation of
the two walls seldom exceeds six inches.
This narrow air space makes it extremely
difficult to avoid bridges between the walls
caused by objects dropped into the inter-
space during construction. When this oc-
curs, it vitiates almost completely the effect
of the air space. The great weight has also
made anti-vibration support difficult.
With the aim of overcoming these objec-
tions, a room was developed by the Labo-

ratories which had panels made of two
composite sheets of steel cemented to com-
position board with the interspace filled
with rock wool. Their over-all thickness
was three inches. A paunel with ventilating
duct attached was provided and the room
was mounted on springs to reduce the ef-
fect of building vibrations. The attenuation
of the room as constructed was limited by
that of the door and the ventilation panel,
but the results showed that this coustruc-
tion is inherently capable of giving sub-
stantially the same protection as a single
hollow-tile wall. Figure 1 shows the acous-
tic attenuation of the panels plotted as a
function of frequency. The steel panels
weigh only 7 pounds per square foot, where-
as a tile partition with %-in. plaster on both
sides weighs 31 pounds per square foot.
When plans were made for the new lab-
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oratory buildings at Murray
Hill, it was decided to utilize
steel panels for the sound-
proof rooms to be erected
there. This construction had
the additional advantage that
it would harmonize with the
partitions and other interior
finish. The panel used, Fig-
ure 2, consists of two sheets
of steel three inches apart
with composition board ce-
mented to their inner sur-
faces and a rock wool blanket
between them. This construc-
tion obviates any mechanical
coupling of the two compo-
nents of the panel which
might occur if the rock wool
had been packed between
them as in previous designs.
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Fig. 1—Acoustic attenuation of the panels used in making
the soundproof rooms at Murray Hill is practically the
same as that of plastered tile

Fig. 2—The panels used to construct the soundproof rooms

are made of two sheets of steel, three inches apart, with

composition board cemented to their inner surfaces, and
a rock wool blanket between them
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The attenuation to be
expected of the panel itself
is consequently at least
equal to that shown in Fig-
ure 1. This attenuation was
attained for the room as a
whole by careful attention
to details, such as sealing
all cracks with plastic
compound, by using venti-
lating panels and doors of
at least equal attenuation,
and by supporting the
room on rubber anti-vibra-
tion mountings.

The panels for the walls
are chiefly of one size, 9
feet 2 inches by 3 feet 6
inches, with filler panels of
half this width to com-
pletely close the sides of
the room. Panels for floors
and ceilings are of four
standard sizes, and have
lengths of 84 and 63
inches, and widths of 42
and 21 inches. The lengths
of rooms obtainable with
these panels are 7 feet or
10 feet 6 inches, with in-
creases thereafter by incre-
ments of 1 foot 9 inches.
The widths of the rooms
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begin at 5 feet 3 inches, and increase by
increments of 1 foot 9 inches.

Rubber-in-shear mountings completely
support the rooms. Most of the weight is
borne by installing them under the walls,
but in all except the smallest rooms they
are also placed under the floor beams. The
mountings are located so that each one is
deflected by the same amount irrespective
of its location. To permit removing them
conveniently if they should sag with time,
the mountings are fastened to wood mem-
bers in rows. Information on hand at the
time of design, however, indicated that no
appreciable sagging should occur. After
three years there is no evidence of any in
the rooms at Murray Hill. Each mounting
was designed to deflect 0.3 inch under
load. The natural frequency of the mount-
ing thus loaded is about 5 cps.

Protection against objectionable acoustic
resonances is obtained by placing three
inches of sound insulation on the floor un-
der the room and a two-inch rock wool
blanket on top of the room. Essential con-

structional features are shown in Figure 3,
where the room just described appears as
the inner component of the double-walled
structure described below.

The doors are made of wood. They are
five inches thick, and have large, heavy,
composite panels mounted in rubber.
There are two panels, one on each side of
the door, with an air space between them.
The closure is made as air-tight as possible
by double rubber gaskets and three-point
hardware. The acoustic attenuation of
these doors is about 43 db.

Ventilation panels, shown in Figure 4,
are of labyrinthine design and lined with
sound-absorbing sheet material. Their
walls are similar to those of the structural
panels and their attenuation is about 52 db.

Electric power and communication cir-
cuits enter through apertures near the edge
of the ventilation panel. The space around
the wires is sealed with mastic after their
insertion. Outlets can be placed in any por-
tion of the room in the standard duct used
in the Murray Hill laboratories. This duct
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Fig. 3—Constructional features of the double-walled acoustic room
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Fig. 4 (left)—Interior of a small single-walled acoustic room showing ventilating panels
on the left wall. Fig. 5 (right)—Interior of a double-walled acoustic room. The duct for
electrical wiring is attached to the outside of the panel behind the door

is attached to the surface of the panels and
also houses wiring for the lights. Acoustic
treatment has been installed in all of the
rooms; examples can be seen in Figures
4 and 5.

For greater attenuation of sound, a room
of the kind just described can be enclosed
in another one built of the same or similar
panels. For a moderate increase in attenua-
tion. an extension of the panels of the en-
closing room to the ceiling of the building
room may suffice. This construction is ef-
fective against noise originating on the
same floor, but not against that from the
floor ahbove. For the largest feasible in-
crease in attenuation, the enclosing room
has a separate ceiling of the same standard
panels used for the floor and ceiling of the
inner room. Since the panels are standard,
the length and width of the outer room ex-
ceed those of the inner one by 1 foot 9

April 1946

inches. This provides an air space 7.5
inches wide. The floor of the outer room is
the floor of the building, because it was
decided after careful consideration that
there would probably be little benefit from
trying to provide the outer room with a
floor of steel panels, and that in any event
the possible benefit of such construction
would be far outweighed by the increased
expense and bulk. The extra height neces-
sary to permit using the same wall panels
for both the inner and outer rooms is ob-
tained by putting the walls of the outer
room on a laminar structure of timbers sep-
arated by hair felt. The pile-up is twelve
inches high and it is covered with steel
sheathing for appearance. A similar sheath-
ing is provided to enclose the space under
a single-walled room. An apron, which ex-
tends over the gap between this sheathing
and the room, effectively retards the en-
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trance of dirt and dust into the space
underneath the structure.
Single-frequency  attenuation  measure-

ments have not been made in these rooms
owing to the pressure of war work, but
noise meter measurements show an attenu-
ation of forty-three db for the single room
and at least fifty-seven for the double
room. Their construction and demounting
involve little dirt and noise, and there is
practically complete salvage of the mate-
rial, as has been demonstrated by experi-
ence. Eighteen rooms have been installed
at Murray Hill.

The design of the rooms was carried out
under the direction of the Laboratory
Equipment and Services Committee of the
Laboratories of which the author was
chairman. It was based on that of the pred-
ecessor room mentioned in the second
paragraph of this article. The counsel and
advice of all members of the Laboratories
experienced in this field was solicited, and
suggestions were received from mauny per-
sons. The rooms consequently represent the
work of many individuals and are a good
example of cobperative enterprise.

- —

Ture Aurtnor: W. S. Gorrton received the
A.B. degree from Johns Hopkins University in
1908, the A.M. in
1910 and the Ph.D.
in 1914. He was in-
structor in Electrical
Engineering at the
Massachusetts Insti-
tute of Technology
from 1911 to 1913;
physicist with the
Brady Urological In-
stitute of Johns Hop-
kins Hospital from
1914 to 1917; and
associate physicist at
the Bureau of Standards from 1917 to 1919.
In 1919 he joined the Laboratories, where he
has since been engaged in problems relating
to voice-operated telephone repeaters; the de-
velopment and manufacture of submarine tele-
graph and telephone cables; and the proper-
ties of base metal telephone contacts as
affected by mechanical vibration. In 1939 he
became executive assistant to the Physical Re-
search Director. During the war he was also
Technical Aide and Special Assistant to the
Chief of Section 17.3 of the National Defense
Research Committee.

Television Via Coaxial From Wasllington to New York

HE Bell System’s new coaxial cable

link between Washington and New
York was used for long-distance television
for the first time February 12 when Lincoln
Memorial ceremonies were televised in the
Nation’s capital and carried to television
stations in New York. This represents a
pioneer step toward Bell System television
networks that ultimately will add sight to
the sound of broadcasts nation-wide.

The telecast featured the placing of a
wreath at the base of the former president’s
statue by General of the Army Dwight D.
Eisenhower. Others who were televised in-
cluded Washington congressional leaders.

Also presented in the program was a de-
scription of how coaxial cable is used in
transmitting television and a detailed chart
of the Washington-New York link together

154

with a general map of the Bell System’s
nation-wide coaxial cable routes.

The program was planned jointly by the
television staffs of the National Broadcast-
ing Company, the Allen B. DuMont Lab-
oratories, and the Columbia Broadcasting
System. Using the coaxial cable, the tele-
cast was relayed to New York and seen
and heard there through the facilities of
NBC'’s television station WNBT and Du-
Mont’s television station WABD. In Wash-
ington the program was carried by Du-
Mont’s television station W3XWT.

Each of the three broadcasting compa-
nies have the use of the New York-Wash-
ington cable two nights a week for experi-
mental purposes. For the present, the di-
rection of transmission is from Washington
to New York.
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An FElectro-Mechanical
Page Turner

machine designed by R. F. Mallina

of the Laboratories has brought new
hope to thousands of people disabled by
wounds or paralysis who cannot now en-
tertain themselves without constant assist-
ance from others.

Created originally to help a paralyzed
veteran at Halloran Hospital who liked to
read but could not turn the pages, the
page turner has been greeted by such a
storm of requests from disabled people and
institutions caring for them that it will soon
be produced in quantity. The first quotas
of sets from the production line, it has been
announced, will go to disabled veterans.

Mr. Mallina became interested in build-
ing such a device through a neighbor con-
nected with the Red Cross and who was
concerned about the veteran at Halloran.

“Can you make a push-button controlled
device which turns the pages of a book?”
the neighbor asked.

Mallina’s first reaction was that the job
should be easy and that he could provide a
suitable device within a week or so. But it
was more difficult than he had anticipated.

“I discovered,” he says, “that the five
fingers of a hand can do a lot more than
mechanical and electrical elements. A vac-

gNNOUNCEI\lENT of a page-turning

V. W. Bennett demonstrates how a man flat
on his back can read a book on the puge
turner through a mirror arrangement. Mrs.
Drayton Cochran places the book in position

el - . 1

Mprs. Drayton Cochran,

Red Cross Grey

Lady, tightens the adjustable neck-cord so

that V. W. Bennett, one of Mallind’s assist-

ants, can operate the switch by pressing
with his chin

aum cup, for example, due to the fact that
paper is porous, picks up more than one
page at a time. A rubber tip moved along
the plane of the paper and separating the
pages by friction also has a tendency to
turn over more than one page at a time.
I tried many variations along these lines
and they all failed.”

After two months of patient analysis and
experimentation, an amazingly simple and ef-
fective solution occurred to him. The device
uses a thread to which very
thin metal paper clips are tied
by a series of knots at inter-
vals of about a foot. One end
of the thread is attached to a
motor-driven rotating drum
and the clips, in their order
on the thread, are slipped
onto the edges of successive
pages of the book. The druin
is mounted on the left-hand
s side of a trav to which the

BECOM
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book is clamped, and as the drum turns,
it winds up the thread, pulling the clips
and the pages to which they are fastened
one at a time from right to left. When
the page has turned, its clip slips off very
easily and winds up with the thread on
the drum. Winding is continued until the
thread pulls taut so that it will hold down
the left-hand pages. A transparent plate,
hinged to the right side of the tray and
resting against the pages on that side, keeps
them from turning until they are pulled
by the thread and clip arrangement.

The device can be plugged into a normal
Liousehold electrical outlet, and the “flea-
power” motor is controlled by a feather-
touch switch hung around the neck of the
patient, who is able to operate it by lower-
ing his chin.

A special adaptation of the page turner
has been devised for iron lung cases where
the patient must lie flat on his back with
only his head and neck outside the lung.
The tray is placed beyond his head in a
line with his body, and he reads the book
through an arrangement of two mirrors
suspended on a bracket above him. The

patient then operates the page turner by
moving his head against a switch.

The present arrangement of the appara-
tus is such that the reader must depress the
switch as long as the page is turning.
A mechanism could be arranged so that a
short closure of the switch would perform
the complete cycle of turning a page. How-
ever, it has been observed that patients
who have been deprived of many natural
muscular functions enjoy exercising the skill
that is necessary in timing the motor.

General Textile Mills, Inc., has begun
to build the page turner in quantity, and
inquiries regarding it should be directed
either to them at 450 Seventh Avenue, New
York 1, N. Y., or to the Camp and Hospital
Committee of the American Red Cross,
New York Chapter, 401 Fifth Avenue, New
York 16, N. Y. The Red Cross reports that
the Army Surgeon-General’s office and com-
parable authorities in the Navy are at pres-
ent trying to determine how many will be
necessary to take care of disabled veterans,
and these quotas will be filled next. It is
anticipated that page turners will be avail-
able eventually to all who need them.

The inventor, R. F. Mallina, in the act of turning a page with his ma-
chine. The page turner may be used with either books or magazines
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the coaxial cable system to the West
Coast, and most of this new con-
struction will be plowed under ground. In
some of the territory west of the Mississippi,
gophers abound and their sharp teeth are
able to gnaw through the jute and lead
cable coverings which provide adequate
protection in most other parts of the coun-
try. Only within the last few years have
cables been buried in gopher-infested soil
and the data which have been obtained on
the depredations of these rodents have come
by the hard way of experience in the field.
To protect buried cable against this haz-
ard, thin steel tapes were wrapped over the
sheath at the factory and an outer cov-
ering of impregnated jute or low grade rub-
ber sheeting was added to prevent the steel
from corroding. The first toll cable thus
protected was placed between Stevens
Point and Minneapolis in 1940. No reports
of gophers penetrating its steel tape have
been received but they riddled the corro-
sion protection in a section between Grand
Island and North Platte, Nebraska. Elec-
trical tests and exploratory inspections
showed that the outer covering of this
cable had been stripped, in a fifteen-mile
section, at as many as 2,500 places ranging
in length from a few inches to several feet,
thus exposing the thin steel to rusting and
further gopher attack.
Another hazard to which buried toll ca-
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PLANS are under way for extending

Cable Damage by Gophers

By F. B. LIVINGSTON

Outside Plant Development

bles may be exposed, particularly the
smaller cables, is that of damage by light-
ning. Increasing the conductivity of the
lightning path by adding a copper wrap-
ping over the lead sheath is one method
of protecting these cables. Since lightning
storms often occur in gopher territory, and
since thin copper might give adequate
lightning protection, it was thought desir-
able to try to find out whether the copper
could be depended on for the dual rdle of
protector from both lightning and gophers.

To obtain data on the power behind a
gopher’s teeth, pieces of experimental ca-
bles which had several kinds of mechani-
cal protection over the lead sheath were
buried a few years ago in rodent-infested
territory near Denver, Colorado. To supple-
ment this study, it was suggested at that
time that a quicker answer might be ob-
tained if live gophers could be kept in
captivity and induced to gnaw on cable
samples. This undertaking, a novel one for
the Laboratories, required discussions with
the staff of the Bronx Zoo on the care and
feeding of gophers in captivity. A request
for gophers was made to the Northwestern
Bell Telephone Company, which in turn
enlisted the aid of the lowa State Agricul-
tural Department.

Gophers are not very sociable animals,
and where two are placed together in a
confined space they usually fight until one
or both are dead. Those used in the experi-
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Left—To determine the ability of gophers
to gnaw through cable sheath, samples
were placed over holes in the Dottoms of
ash cans in which the rodents were confined

Above—A sheet iron sample holder was
bolted over the hole in the bottom of the
gopher cans

Lower left—The gopher has teeth designed
for gnawing and claws with which to dig

Below—Experimental cable with copper
tape (left), and standard cable protected
by steel tape (right)

o \ LR G
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ment were, therefore, shipped
singly in ash cans which con-
tained some food and also
dirt in which they could bur-
row. An earlier consignment,
whose prospective duties had
not been fully understood by
the agent who obtained them,
arrived carefully packed in
dry ice.

Since the gopher is a bur-
rowing animal and spends
most of his time underground,
it was thought that he would
be more apt to attack cable
samples if they blocked an
opening in the floor of the
pen, with dirt on the far side
of the samples to offer apparent escape.
The ash cans provided convenient pens, so
holes about six inches square were cut in
their bottoms and cubical sheet iron con-
tainers in which the samples could be
mounted were bolted over the openings.
Earth in which they could burrow was
placed in the cans.

They were kept in these cans in the
basement of one of the buildings at the
Chester field laboratory. Once a week they
were transferred to other cans and the ca-
ble samples were examined and photo-
graphed. Fresh earth was then put into the
original cans, after which the gophers were
returned to them. Disturbing the rodents

Tue AutHor: F. B. Livincston was gradu-
ated with the B.S. degree in electrical engi-
neering from Kansas
State College in
1912 and received
the E.E. degree
there in 1933. He
joined the student
course of the West-
ern Electric Com-
pany at Hawthorne
on completion of his
undergraduate work
and was then as-
signed to the lead-
covered cable devel-
opment group. Mr.
Livingston has been concerned with communi-
cation cable development problems since that
time, one of which was the protection of cable
against inquisitive gophers.
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Typical damage by gophers to cable protected by copper

tape five mils thick

oftener than about once a week decreased
the amnount of their gnawing.

Some of them began to strip the outer
covering from the cable samples almost im-
mediately and in a few weeks they had se-
verely damaged the sheath of those not
protected by steel or copper tape. During
the early part of the test, however, while
the samples barred the exits in the bottom
of the pens, none of them penetrated the
copper tape.

To find out whether the jute was re-
moved by the gophers in an effort to get
out of the cans or just as a pastime, cable
samples were stuck loosely in the dirt of
the cans. In some cases, these loose samples
were attacked initially more than those in
the bottom of the can. On none of the loose
samples, however, was the copper much
damaged even after an average exposure
time of nine weeks.

As the animals became tamer they spent
more time on top of the ground instead
of burrowing out of sight immediately
when placed on fresh earth. This suggested
that there might be more incentive to gnaw
the samples if there were light beyond the
apparent exit. To explore this possibility,
the cans were laid on their sides so that
the cable samples barred an end of the
pens instead of a bottom exit. This arrange-
ment was found to be more conducive to
effective work and all of the gophers man-
aged to gnaw through the five-mil copper
tape and on through the lead beneath.
One gopher ruined samples within one
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week, but the average time was three
weeks. The slowest required seven weeks.
Seven- and ten-mil copper were also tried.
The final score showed that, under condi-
tions which might be considered normal
or moderately severe, that is, when the
samples barred the bottom exits or were
loose in the soil, none of the gophers seri-
ously damaged the five-mil tape. Under the

more severe test of samples barring side
exits, all the gophers were able to ruin
cables protected by five-mil tape but only
one was able to damage ten-mil tape.
Based on this work, ten-mil copper tape
was judged to be a reasonable risk and it
is being used as combination lightning and
gopher protection on the Dallas-Los An-
geles coaxial cable now in production.

- =

Frank B. Jewett Fellowships

WARD of five Frank B. Jewett Fellow-
ships for research in the physical sci-
ences was recently announced by the Ameri-
can Telephone and Telegraph Company
which founded the grants two years ago
upon the retirement of Dr. Jewett. The re-
cipients are Dr. Martin G. Ettlinger, Dr.
Edward W. Fager, Dr. Bernard Goodman,
Dr. Shuichi Kusaka, and Dr. Robert L. Scott.
Three are chemists and the other two are
physicists.

Purpose of the fellowships is to stimulate
and assist research in the fundamental phys-
ical sciences and particularly to provide
the holders with opportunities for individ-
ual growth and development as creative
scientists. The awards carry an annual sti-
pend of $3,000 to the holder and $1,500 to
the institution at which the recipient elects
to do research,

Dr. ETTLINGER, of Austin, Texas, has just
received his doctorate in chemistry from Har-
vard University. He received his bachelor’s
degree from the University of Texas in 1942
and his master’s from the same university in
1943. He plans to investigate the chemistry of
cyclopropane, cyclopropene and dicyclobutane
derivatives.

Dr. Fager, of New York City, has been
working with Manhattan Project. A chemist,
he received his bachelor’s degree from Yale
in 1939 and his doctorate from the same uni-
versity in 1942. He will study photosynthesis
in green plants.

Dr. Goodman, of Philadelphia, has been en-
gaged in war work at the University of Penn-
sylvania, where he is associated with the
Randall Morgan Laboratory of Physics. He re-
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ceived his bachelor’s degree from that uni-
versity in 1943 and his doctorate in 1946. He
will study very high energy particles and
processes.

Dr. Kusaka, a resident of Northampton,
Mass., where he was an instructor in physics
at Smith College before enlisting in the Army,
received his bachelor’s degree at the Univer-
sity of British Columbia in 1937, his master’s
at the Massachusetts Institute of Technology
in 1938 and his doctorate at the University
of California in 1942, after which he was as-
sociated with the Institute for Advanced Study
at Princeton. A theoretical physicist, Dr.
Kusaka is in the Army of the United States,
stationed at Wright Field.

Dr. Scott, of Santa Ana, Cal., has been as-
sociated with Manhattan Project. He received
his bachelor’s degree from Harvard in 1942,
his master’s from Princeton in 1944 and his
doctorate, also from Princeton, in 1945. A
chemist, he will study the thermodynamics of
solutions.

The fellowships are awarded on the rec-
ommendation of the Frank B. Jewett Fel-
lowship Committee, consisting of seven
members of the scientific staff of Bell Tele-
phone Laboratories who are actively and
creatively engaged in research in physics,
mathematics and chemistry. Primary cri-
teria are demonstrated research ability of
the applicant and the fundamental impor-
tance of the problem he proposes to attack
and the likelihood of his growth as a scien-
tist. The awards are post-doctorate and
only scientists who have recently received
their doctorates or who are about to receive
them are normally considered.
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What We Think About Held Orders

By ARTHUR W. PAGE
Vice-President, AT & T Co.

Facing a test of its mettle hardly second to that posed
by the war, the Bell System tackles the 2,000,000 ap-
plications for telephone service that have not yet been
filled due to wartime shortages. Vice-President Page’s vig-
orous words are an inspiration to all Bell System people.

HELD orders are not just statistics on
a sheet. They represent people and
people we will be living with for the rest
of our lives. They have been exceedingly
tolerant. That has been one of the most
impressive facts of the war time. But what
happens when they cease to be tolerant
and how fast it happens are equally as im-
pressive. In one place in the Bell System
complaints rose 1,000 per cent in three
months.

If people really believe that we are do-
ing everything that can be done, I think
they will still be friends of ours, for a while.
But the second they suspect that we are
taking their inconvenience easy, or letting
their suffering save us some trouble, or
money, there will be trouble for us aplenty.

This business has lived and grown suc-
cessful and of good repute by giving serv-
ice. It has given the public what it wanted
when it wanted it, and done it with ef-
ficiency and courtesy—and then invented
better things and taught the public to want
them and ask for them.

That is what made this business some-
thing more than just a business. It made
it a good place to work, a good life to live,
something with a little distinction.

It did its best to serve the public. That
paid off when it was comparatively easy
to do.

Well, now it is hard—what about it?
What do we do? Shall we run the business
for our convenience? Shall we run it to
meet some long distance “prove in” rules?
Shall we serve our engineering studies? Or
shall we serve the public?

What is the objective? To give people
the best possible service as cheaply as we
could do it. But the “service” comes before
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the “cheap.” And not just to serve those
we found it convenient to serve.

Our job is to serve every single person
that we possibly can and get service to
them as fast as we can. That may mean
putting plant in and taking it out again in
a little while.

What did we do after the hurricane? Did
we wait until we had everything engi-
neered for the year 19607 We did not. We
got something going fast and improved it
afterward.

Well, this is just like the hurricane, but
a whole lot worse. What did we expect—
to have the worst war in history and have
it result in the millennium of ease and com-
fort? The phrase “the war is over” is a
hallucination as far as we are concerned.
The war has just got to our front, This is
our big time, and if we are not going to
throw away all the ideals of our history
we are going to take off our coats and show
the world what we can do in a fight.

Are we going to degrade service a bit for
the many to give service to a few more?
Sure we are. We are going to give every-
one some service just as fast as it can be
done and we are going to tell everyone
exactly what we are doing. It is the only
just thing to do, and the public relations
of this business are not as good as we think
they are if we can’t manage to live with
the truth and justice no matter how un-
pleasant the truth is.

This is no time for little faith, or half-
way measures. It is time to strain every ef-
fort to give service, and a time for full
explanation of what the facts are.

It is a time to increase our reputation by
the energy and ingenuity with which we
meet our difficulties and the complete sin-
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cerity of our efforts—and the complete
frankness with which we tell the facts.

It this Company has done everything
humanly possible to give service we think
we can say so in a way to keep our friends
as well as our self-respect.

But if, because some people must wait
some, we have let down and let more wait
than need be, and wait
longer than they had to,
there is no way to make a
good story of that. We
won’t believe it ourselves
and we can’t make any-
one else believe it.

No one is asking us to
save the last nickel. Take
a vote. Ask the public, do
you want telephones now
or a little saving later and
a perfect engineering
record?

Maybe we don’t face
those questions in those
words. But we do face
those questions. And 1
have no doubt what the
answers are.

The question is how
good a job do we do.
How much of lasting satisfaction do we
get out of recognizing the biggest and
hardest job we ever had and licking it.

If we see it for what it is we'll lick it, and
like licking it.

G. C. Southworth Awarded Levy
Medal by Franklin Institute

G. C. Southworth has been awarded the
1946 Levy Medal of The Franklin Institute
for his discovery that the sun gives off short
wave radiation, similar to that employed in
radar. This discovery, according to Dr.
Henry Butler Allen, secretary and director
of the Institute, opens the way to an en-
tirely new field of research which, it is
hoped, will yield considerable additional
information on the earth’s atmosphere, as
well as the sun itself.

The medal, one of the highest awards in
the field of science, has been given annu-
ally since 1924 to the author of a paper of
especial merit published in the Journal of
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Franklin Institute honors G. C.
Southworth

The Franklin Institute, preference being
given to one describing the author’s experi-
mental and theoretical researches in a sub-
ject of fundamental importance. Dr. South-
worth announced his discovery in a tech-
nical paper, Microwave Radiation from the
Sun, which was published in the April,
1945, issue of the Institute’s Journal.

A conspicuous part of
Dr. Southworth’s investi-
gation of this problem be-
gan some fifteen years
ago when he conducted
experiments in which ex-
tremely short waves, sim-
ilar to radio waves, were
guided through the inte-
rior of hollow metal pipes.

Subsequent develop-
ments, largely by Dr.
Southworth and his asso-
ciates, led to a novel yet
practicable means of han-
dling such waves. This
method of dealing with
these very short waves
has come to be known as
the waveguide technique.
It has been used exten-
sively in radar applica-
tions and plays an important part in the
proposed intercity radio relay systems for
television and other communications.

Dr. Southworth was born near Little
Cooley, Pa., in 1890, and received his doc-
torate from Yale in 1923 after graduation
from Grove City College. He was an in-
structor and assistant professor of physics
at Yale before he became associated with
the Bell System in communications re-
search in 1923.

Dr. Southworth is a fellow of the Ameri-
can Physical Society, of the American Asso-
ciation for the Advancement of Science,
and of the Institute of Radio Engineers. In
1931 he received the honorary degree of
Doctor of Science from Grove City College,
and in 1938 he was awarded the Morris
Liebman prize of the L.R.E.

The Levy Medal will be presented to Dr.
Southworth by Charles S. Redding, presi-
dent of The Franklin Institute, on April 17
at the annual Medal Day ceremonies of the
Institute in Philadelphia.
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“Cloverleaf” Antenna for FM Broadcasters

NEW high efficiency antenna to meet

the FM Broadcaster’s needs for maxi-
mum coverage of a given area has been
announced by the Western Electric Com-
pany. The new antenna, called the 54A an-
tenna, or “Cloverleaf,” was designed by the
Laboratories to radiate horizontally polar-
ized waves and to concentrate this radiated
energy into a service area surrounding the
transmitting station. The new antenna is
engineered particularly for use by fre-
quency modulation broadcast stations oper-
ating at the new FCC assigned carrier fre-
quencies between 88 and 108 megacycles
and at power levels up to
and including 50 kilowatts.
The electrical design of
this antenna was done by
P. H. Smith and the me-
chanical design by E. H.
Karleen.

The 54A antenna com-
prises an array of two or
more vertically stacked ra-
diating units with each ra-
diating unit composed of a
cluster of four elements,
which in plan view forms a
symmetrical shape similar
to a four-leaf clover. A ra-
dio-frequency voltage ap-
plied between the junction
of the four elements and
their ends causes in effect a
ring of uniform current
which produces a circular
radiation pattern about the
axis of the ring. By utilizing
the directive properties of a
vertical stack of such ra-
diating units, much of the
energy which would other-
wise be radiated into outer
space and thus lost for any
useful purpose is diverted
so as to increase the energy
being transmitted into the
station’s service area. This
conservation of the ra-
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diated energy permits the establishment of
the station’s required signal strength with
radio transmitter powers of only one-fifth
to one-half the amount otherwise needed.
This reduction in the required transmitter
power output is usually referred to con-
versely in the statement that the antenna
has a power gain ranging from about two
to about five, depending on the size of the
antenna (number of radiating units) that
is selected.

Maximum antenna gain occurs when the
instantaneous currents in all radiating ele-
ments are in time phase and of equal am-
plitude. In the 54A an-
tenna these important rela-
tionships are easily and
correctly established at the
station’s operating fre-
quency at the time of in-
stallation by methods
which do not require field
or factory tuning. All ra-
diating units are connected
by means of simple clamps
at half-wavelength inter-
vals to a 3-inch diameter
feed conductor which is
centrally located within the
tower structure. The tower
itself serves as the return
or outer conductor of the
feed line. The usual phase
reversal occurring along
such a feed line at half-
wavelength intervals is
compensated for by merely
reversing the mounting
position of the radiating
elements in adjacent units.
Thus, by this simple instal-
lation procedure, the cor-
rect current phasing for
maximum gain at the sta-
tion’s operating frequency
is assured.

The design features of
the antenna make possible
the elimination of such
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items as multiple transmission lines, phase
correcting lines or networks, balancing
lines, etc., which in present antennas prove
troublesome because their length must be
adjusted for the operating frequency to
avoid errors in antenna current relations
with a corresponding compromise in an-
tenna gain.

The tower furnished as part of the 54A
antenna is one foot square and composed
of an assembly of standardized structural
steel welded sections. Its principal compo-
nents consist of a base section and from one
to four uniform lengths, depending on the
antemna size selected.

Royalty-Free License for Making
Power-Line Carrier Apparatus

Bell System patents to make equipment
developed by the Laboratories for sending
telephone conversations over rural electric
power lines have been offered to manufac-
turers of telephone equipment in this coun-
try by the American Telephone and Tele-
graph Company.

In a letter to W. C. Henry, President
of the United States Independent Tele-
phone Association, announcing this, Keith
S. McHugh, Vice-President of A T & T,
also stated that “at the same time we shall
be prepared to extend to manufacturers in
this country a royalty-free license to make
such power-line carrier apparatus in so far
as Bell System patents are involved and to
sell it for use in the United States for the
purpose of extending telephone service di-
rectly from a central office of a telephone
company to the premises of its rural cus-
tomers, including service line customers.”

Microwave Radio System Between
Nantucket and Cape Cod

To fill Nantucket Island’s need for addi-
tional long-distance telephone facilities, the
New England Telephone and Telegraph
Company plans to install next summer a
microwave radio system providing eight
circuits between terminals on the island
and on Cape Cod. The new circuits will
increase Nantucket’s total to twenty, as
twelve circuits are now operated through
the submarine cable which first carried
long-distance service to the island almost
thirty years ago.
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The system planned is basically of a
type developed by the Laboratories for war
use, known to the Army and Navy as
AN/TRC-6, which operates on a frequency
of nearly 5,000 megacycles. The Nantucket
installation and another like it planned for
about the same time for Catalina Island
off the California coast will be the first units
of their kind to become integral parts of
the Bell System’s long-distance network of
wire and radio circuits.

To obtain an unobstructed line-of-sight
path between antennas for the Nantucket-
Cape Cod installation, the two antennas,
which will be about thirty miles apart at
locations on the island and on the cape,
must be high enough to allow the beam to
clear the intervening curvature of the earth.
This height will be reached by mounting
the antennas on towers to be erected on

SUGGESTIONS

The Laboratories has always welcomed
original suggestions from its employees on
any matters relating to the Company's
activities or interests, both technical and
non-technical. The normal channels for
making suggestions are through super-
vision or, if preferred by the originator,
directly to an appropriate Laboratories
executive. On occasion an employee may
want a less formal channel. To provide for
this, Morton Sultzer has been designated
“Suggestion Consultant.” In this capacity
he will insure direct and confidential treat-
ment of suggestions whenever desired.
Any member of the Laboratories desiring
to submit a suggestion, either written or
oral, through this less formal channel may
make direct contact with Mr. Sultzer, who
will see personally that such suggestions
are given appropriate consideration and
will report the result to the originator of
the suggestions.

This plan does not contemplate any
change in the personnel advisory functions
in the Laboratories. As in the past, an em-
ployee who seeks personal advice as to
his Company relationships should ordi-
narily make direct contact with any super-
visor or executive in the line of his super-
vision; or, if he prefers, he may select any
member of the Personnel Department for
such advice.
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the highest natural elevations
obtainable. Each tower will
have two of the bowl-shaped
antennas—one for sending and
the other for receiving.

The Nantucket tower will
be placed on a hill near the
junction of Madaket, Eel
Point and Upper Cliff roads,
about two and a quarter
miles west of town. On Cape
Cod the tower will be placed
on the southerly slope of Clay
Hill in the western part of
Barnstable near the Barn-
stable-Falmouth County road.
At each location a small build-
ing will also be erected to
house the radio equipment.
The Nantucket tower will be
connected to the local telephone central
office by cable, and the one in Barnstable
will be similarly connected to the central
office in Hyannis.

Two Gold Stars Added to Laboratories
Service Flags

The Laboratories regrets to announce the
deaths of two members in military service,
Lieut. Gerard E. Davis, who was killed in a
crash in India on April 11, 1945, and Pfc.
Norman A. Sorger, who died aboard ship
while en route home from Japan, after 21
months of overseas duty.

Lieut. Davis was killed on April 11, 1945,
in a plane crash over Assam, India, and is
buried in the Panitola Military Cemetery
in India. He joined the Laboratories as a
messenger on June 24, 1941, and in Septem-
ber of the following year was promoted to
Junior Mechanic in the Development Shop
Department. His military leave was granted
on January 29, 1943, and he was assigned
to the Air Corps as an aviation cadet at
San Antonio, Texas. From there he took ad-
vanced training in P-40’s and in May, 1944,
was commissioned a second lieutenant.
Lieut. Davis was attached to a fighter
squadron in the Assam Valley and was pre-
sumably flying a P-51 when killed.

Pfc. Sorger, a drafting assistant in the
Equipment Development Department, died
on February 18 aboard the U.S.S. Mormac-
wave en route to San Francisco from Japan.
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Norman A. Sorger
1923-1946

Lieut. Gerard E. Davis
1923-1945

A member of the 390th Infantry, 98th Di-
vision, he had studied at Bowdoin College
under the ASTV program and trained at
Camp Rucker before being stationed at
Pearl Harbor and subsequently at Osaka.

Upon graduation from Cranford Iligh
School in 1941, Pfc. Sorger entered the
Equipment Development Drafting Depart-
ment and worked there until he was
granted a military leave on April 1, 1943.
Of thirty-four months of military service,
he had spent twenty-one overseas.

Dr. Llewellyn Addresses Electrical
Engineers in England

F. B. Llewellyn, as representative of the
Institute of Radio Engineers of which he is
president, flew to England to address a spe-
cial radar convention, held from March 26
to 28, of that country’s Institution of Elec-
trical Fngineers. Ilis address before the
British group reviewed in some detail the
very fruitful cotperation between British
and American research workers in perfect-
ing radar equipment during the war, a
project in which Dr. Llewellyn was active.

Dr. Percy Dunsheath, president of the
British group, and W. K. Brasher, its secre-
tary, were guests at the recent New York
meeting of the LR.E. and Dr. Llewellyn’s
visit is expected to cement further the ex-
tensive cobperation between scientists of
the two nations.
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In the Men’s Spring Table Tennis Tourna-

ment at the Whippany Laboratory, the

winner was H. C. James, left, and the run-

ner-up, F. W. Kausch, right. Scores 16-21,
17-21, 21-19, 21-15, and 21-19

Col. C. H. Greenall to Join Franklin
Institute Laboratories

In a recently announced reorganization
of the Franklin Institute Laboratories,
Lieut. Col. Charles H. Greenall will become
its executive director reporting to Dr.
Heury Butler Allen, secretary and director
of the Institute. At present, Col. Greenall,
who is on a military leave of absence from
Bell Laboratories, is Officer in Charge, Lab-
oratory Division, Ordnance Department,
Frankford Arsenal.

Col. Greenall joined the Laboratories in
1922 after graduating from Lehigh Univer-
sity with an M.E. degree. His first work
was on apparatus analysis and protection.
In 1927 he transferred to the materials
group where he engaged in the develop-
ment of specifications for non-ferrous ma-
terials and in the design of equipment and
application of methods for fatigue tests on
these materials. From 1931 until he went
to Frankford Arsenal in 1942 he was in
charge of the metallic materials and ma-
terials testing group.

Bell System Companies Awarded
Navy Certificate
In recognition of the wartime accom-
plishments of Bell System men and women
and their contribution to the national war
effort, the System has been awarded a Cer-
tificate of Achievement by the United
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States Navy. Presentation of the Certificate
was made February 20 by Commander W.
J. Warburton, representing the Secretary
of the Navy, to Walter S. Giftord, Presi-
dent of A T & T, who accepted it in behalt
ot the Bell System companies.

The Certificate bears the embossed seal
of the Navy and the inscription: “Awarded
to American Telephone and Telegraph
Company and Associated Bell Telephone
Companies in recognition of exceptional
accomplishment in behalf of the United
States Navy and meritorious contribution
to the national war effort.”

Second Bell System Radio Course

for Engineers

The second school for Associated Com-
pany engineers charged with responsibilities
connected with the planning, engineering,
and operation of radio-telephone systems
for urban and highway vehicular service
completed its six weeks session at the
Davis Building on February 13.

At the outset, lectures and problems on
wire transmission, radio concepts, methods
of modulation, fundamentals of frequency
modulation, theory of radio propagation,
noise, and interference served as an intro-
duction and a rapid review. In the lec-
tures, demonstrations, experiments and in-

For some vulcanizing operations in the rub-
ber laboratory at Murray Hill and for plas-
tic molding, hotter steam is required than
is supplied by the Laboratories’ regular
sysiem. This situation is met by compress-
ing steam at 125 lbs./sq. in. to 250 lhs./sq.
in. with this booster. Ralph Coviello is
shown servicing the compressor
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spection trips, which followed, more spe-
cialized problems in the engineering of
radio-telephone systems were considered
in some detail. The general plan was for
each class period to be handled by an en-
gineer from the group responsible for the
particular phase of the subject discussed.
The thirty-four students were entertained
at dinner at the Downtown Athletic Club
on February 6. Albert Tradup, Director of
the Laboratories Training School, acted as
toastmaster. The speakers included H. S.
Osborne, of the A T & T; M. J. Kelly and
A. B. Clark, of the Laboratories, and a rep-
resentative from the Associated Company
student group. About eighty men attended.
The third school, with forty students, is
scheduled for completion on April 5.

Coaxial Cable Demonstration

The direction of the coaxial cable dem-
onstration, described on page 154, has been
under L. G. Abraham. B. Dysart was in
charge of the overall coaxial line. M. E.
Campbell and E. E. Eddey were at New
York on delay equalization of the line. Su-
pervising the line were O. M. Akey at
Princeton, Q. D. Grismore at Elkton, C. L.
Cahill at Baltimore, and W. R. Greer
at Washington. R. E. Crane and R. L.
Tambling at New York and J. P. Radclift
at Washington supervised the sound pro-
gram circuits.

R. J. Shank was the observer at N.B.C.
in contact with the program director and
was responsible for liaison with the broad-
casters during the program. J. W. Rieke
and J. J. Jansen served as observers at the
CBS and Dubllont Studios, respectively.

The video facilities in Washington were
installed under the supervision of H. C.

Avoul calling Wrong numbers

& HOW BEINE
DISTRIBUTED

NOW IS THE TIMI 1o bring your telephone oumber lists up to date.

A brand-new Queens directory is being distributed thia week. It contains
many new numbers and changed numbera.

So won't you please check Your personal list now against the new direc.
tory? And alwaya in the future refer to it or the directory inatead of calling
“Information.”

Keeping your own list of telephone numpers is not only a good babit, but
it means that you always have a personal directory at your finger-tips.

If you haven’ a personal number list booklet, here's how you can get one:

.
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FREE... Telephone-list bookiets

Two mzos. 24° x 4° and 4%° x Th’, For either

boaklet, just call our Business Office (Dial 8111.
=3 f-
. J \

New York Telephone Company

Hey and R. W. Gutshall. The switching
installation in Washington and contact
with the originating points during the
broadcast was under the direction of H. E.
Powell. The carrier terminals at Washing-
ton and New York were under the direc-
tion of J. R. Brady and A. R. Kolding,
respectively. The video facilities in New
York were installed under the supervision
of A. F. Mott, and were under his direc-
tion during the program.

April Service Anniversaries of Members of the Laboratories

40 years 25 years 1(\:1 0. SChli:lm L.J. Steiln;bach Louise Carbone
S . A. Smit T. J. Walsh J. G. Compagnoni
P.T.H E. L. S R
e Ifg;::esnce I gg;]lllcel;ty T. A. Spencer I. V. Williams E{tephentl)Eulma
. Margaret Ely

30 years ? IS.I I‘Cllislst(t)n AL 2}? yi(ns 15 years C. E. Howard
R.O.Burss,Jr.  IL D. Kelso B w el John Jordan F.J tlurt
A. W. Dring C. D. Koechling St'eph.en Doba, Jr. Patrick Murphy C. G. Schenk
F.E. Engelke W. A. Marrison H.C. James R. C. Terry T. A. Sierra
M. A. Froberg W. 1. McCullagh Dorothy Muller 10 vea R. E. Strebel
Charles Haug Vincent Montagna  F. E. Nimmcke yeae Dorothy Washburn
F. S. Mayer E. W. Olcott . E. Powell A. L. Blaha J. J. Whelan
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Alex J. Sandor had nine months’ infantry train-
ing at Ft. Meade, Md., and then went directly to
Australia. He was a heavy machine gunner and
later a supply sergeant during thirty-one months ot
combat in New Guinea, the Dutch East Indies,
Leyte and Luzon.

Col. Morton Sultzer's first four months in
Washington on the staft of the OCSigO were
spent as acting liaison officer with the OSRD.
For a similar period he was assistant executive
officer to Gen. R. B. Colton, Chief of the Supply
Division, and conducted the selection and assign-
ment of officer personnel. During the remainder of
his stay in Washington, he was Assistant Director
and Stock Controller in the Distribution Division
of the Procurement and Distribution Service,
OCSigO. He then went to Lexington, Ky., to
become Director of Supply at the Lexington Signal
Depot. From this assignment he went next to Phil-
adelphia, where he was Director of Stock Control—
Storage and Issue Agency. A year later he was as-
signed to Sacramento, Cal., where he had over-all
command for Signal Sub-depots at Los Angeles,
Seattle and the Oakland Army Base.

Charles D. Briggs was with the Joint Assault
Signal Company of the 77th Division and was
awarded four battle stars for participating in ac-
tion at Guam, Leyte, Luzon and Okinawa. On the
day of the signing of peace he was with the 1st
Cavalry Division that entered Yokohama and was
then assigned to Tokyo.

L. Charles Brown mastered radar at Fort Mon-
mouth and Camp Murphy, Fla., and became a
radar observer and technician in the 12th AAF.
Action areas in which he was operating from a
C-47 were the invasion of southern France, the
Balkan air combat, the Po Valley campaign, Rome-
Arno, Apennines and Rhineland campaigns.

Lieut. Col. Harvey N. Misenheimer was re-
called to active service in January, 1941. After a
brief period as assistant to the 1st AAF Signal
Officer at Mitchel Field, he was transferred to Ft.
Monmouth as a member of the Signal Corps Board
and later to the OSS in Washington. In February,
1943, the scene of his activities changed to the
Southwest Pacific area, where he was radio officer
and later signal operations officer for the Army
Service Forces at Sydney, Australia. At Milne Bay,

New Guinea, he was base signal officer and later
helped plan the invasion of the Philippines with
the Army Service Command. For seven months he
was the signal officer for all of New Guinea, and
for his meritorious service in this responsible posi-
tion he was awarded the Bronze Star Medal. Prior
to V-] Day, Col. Misenheimer was located nort}
of Manila with ASCOM-O, which was planning
the invasion of Japan.

Sgt. Robert Beattie attended a photographic
school at Lowry Field, Colo., and a B-29 school
at Lincoln, Neb. He also trained for nine months
in New Mexico as an aerial photographer and
then went to an aerial staging base in Kansas. -

Francis E. Tucker underwent basic training at
Keesler Field, Miss., before being sent to the Air
Forces Radio School, Sioux Falls, S. D., for an
eighteen-week course. He became an instructor of
radio theory. Later he transferred to Truax Field,
Madison, Wis., to teach a course in radio repair.

Arthur M. Doyle was stationed at piers 86 and
90 in N. Y. C. for his first year of military
service while he was with the Military Police.
He transferred to the 51st Major Port in the Trans-
portation Corps, and in England worked in the
signal dispatch service routing official mail and
handling teletype and cryptography. He later did
the same work in Antwerp, Belgium.

Lieut. S. Milton Ray received special training
the naval supply corps school in Wellesley, Mass.,
and was assigned to the Naval Supply Depot,
Clearfield, Utah. There, it was his responsibility to
handle spare parts for all the Navy’s ships in the
Pacific. In March, 1945, he was made outgoing
stores division officer in charge of 550 men who
issued, assembled, preserved, packed and shippec
about a million and a half pounds of small items
per week to the Pacific fleet.

Albert L. Blaha joined the Merchant Marine in
March, 1945, and served as a Third Radio Opera-
tor aboard a tanker which carried gasoline to
Casablanca, Algiers, England, Saipan and Guam.

Col. Albert M. Elliott was a captain in ths
244th CAC, NYNG, when it was ordered into Fed-
eral service, September 16, 1940. In 1941 he was
placed on temporary duty as communications of-
ficer, First Army, during the Carolina maneuvers.
Following December 7 he was assigned to First

A. ]J. SaNDOR CoL. SULTZER C. D. Brices

L. C. Beow~n Lt. CoL. MISENHEIMER SGT. BEATZ
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r. S. M. Ray
Army Staff and stationed at Governor’s Island. In
May, 1942, he became Signal Officer of the South-
ern Sector which included the Southeastern U. S.
mainland and Caribbean Island areas. Early in
1944, following a short assignment at the Ft. Mon-
mouth Signal Corps School, he joined the staff of
the Tenth Army which was formed at I't. Sam
“Touston, and proceeded to Oahu. He was in Leyte
and in Okinawa as Communications Officer, Tenth
Army, and later Acting Signal Officer. He became
Signal Officer of the Army Service Command,
Korea, when U. S. Forces entered to accept the sur-
render of the Japanese.

S/Sgt. Watson Richardson went overseas early
in 1944. In Hawaii the combat engineers were
given further training in jungle fighting and am-
phibious work. He took part in the initial landing
on Leyte, and also participated in the invasion of
Okinawa and the occupation of Korea.

John W. Hoell, AETM 1/c, after attending
radio and radar schools in Chicago and Texas, was

Sassigned to radar operational flying with a Navy

" squadron at San Diego. As a flying technician on
various type planes, he participated in patrol duty
for fifteen months along the West Coast.

Col. Walter F. Smith, Jr., held the rank of
Major in the Engineer Reserve in March, 1942,
when he was ordered to duty with the Signal Corps
at Fort Monmouth. Most of Col. Smith’s military
service was with the Office of the Chief Signal
Officer, where he was responsible for the activities
of the Ground Signal Maintenance Agency for two
vears in Washington and later in Philadelphia.
Transferring to a Signal Base Depot Group acti-
vated at Camp Crowder, he was made responsible

~for organizing and training the engineering and
technical personnel of the group, which included
a large base shop companv. The group moved to
the mid-Pacific theater of operations with head-
quarters at Hawaii in December, 1944. As Director
of the Engineering and Technical Division of this

A. L. BLana

E. CamrieELL J. H. Geicenr

CoL. A. M. ExLiort ScT. RICHARDSON

J. T. Grissom
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group, his work there had to do with the inspec-
tion, maintenance and repair of all signal equip-
ment used by the ground forces; with the develop-
ment of field modifications to signal apparatus to
prevent equipment failures, and with the develop-
ment of special signal equipment needed urgently
by tactical units.

Gerard E. Campbell spent seventeen months
with the supply section of the Engineer Corps in
Yukon territory and western Canada during the
construction of the Alcan Highway. After over-
seas training in Oregon, he was assigned to the
3rd Army and participated in campaigns through
France, Belgium, Luxembourg and Germany.

John H. Geiger served in the European Theater
with the 94th Infantry Division as a light machine
gunner. He was captured by the Germans during
the Battle of the Bulge and held prisoner for ap-
proximately three months.

Joseph T. Grissom, with the Navy, attended
electrical school in Detroit. He spent two years
al Norfolk with the Advance Base Aviation Train-
ing Unit before his transfer to the U.S.S. Albemarle,
a seaplane tender. He was last assigned to a carrier
aircraft service unit at Grosse Ile, Mich.

Daniel F. O‘Sullivan, USM.CR,, after train-
ing at Camp Le Jeune and Parmris Island, partici-
pated in the anti-aircraft defense of Tiniun for a
year and then spent two months at Saipan.

August Uhl joined the field artillery in 1942
and went to Hawaii, Guam, Leyte and Okinawa.
During the invasion of Okinawa, he had charge of
wire laving. He was also in “mopping up” oper-
ations at Cebu in the Philippines. Upon reaching
Japan he was assigned to the occupation forces.

G. Warren Wheeler was at Ft. Knox with an
ordnance depot company for three months. The
next nine months he served there with the Mili-
tary Police. In May, 1944, he went to Oran and
later made the invasion of southern France with
the 7th Army, ending in Kassel, Germany.

D. F. O’'SuLLivan
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Frederick E. Schellhorn, RT 1/c, a radio tech-
nician, served on the fleet tug Jicarilla for 16 montlis
in the Philippines, Iwo Jima, Okinawa and Japan.

Sgt. Frank G. Majorossy trained at Camp
Crowder and, following an interim at Camp Knight,
Cal., was assigned to Ft. Ord. There he worked
with ordnance and later with the Military Police.
Later he was a supply sergeant at Fort Lewis.

Gordon B. Taylor, EM 1/c, served on the sub-
marine tender Bushnell at Pearl Harbor, and for
a vear was aboard the submarine Thresher, which
sank sixteen ships on runs to Truk, the Philippines,
China and the Yellow Sea. He was then assigned to
the Carp, which patroled between the Kurile Is-
fands and Russia, sinking a total of nine ships.

Louis J. Koos, RM 2/¢, after training, shipped
out of Boston on a new LST, aboard which he was
a radio operator, and traveled to the New Hebrides,
the Solomons, New Guinea, Philippine Islands,
Okinawa and Korea.

Thomas M. Bray, after attending several
schools, was assigned to the Atlantic Fleet for a
short time to do radar matériel work. His next as-
signment was with the fleet in the north Pacific as
radar matériel officer aboard the light cruiser
U.S.S. Concord, which engaged in the bombard-
ment of the Coral Islands. Following V-] Day, his
ship took part in the occupation of northern Japan.

Col. Thomas A. McCann, llI, entered military
service in March of 1943 as a major in the Signal
Corps. After eighteen months’ service in \Washing-
ton he joined the stafi of SHAEF in London,
where he earned his lieutenant coloneley and
served until its demise on June 12, 1945, He then
joined the Military Government in charge of a
subsection on re-organization of the Reichpost.

Lieut. Col. Henry E. Hill wus ordered to active
duty as a reserve officer in 1940. His first assign-
ment was as a student at the Ordnance School,

Aberdeen. He then served at the Ordnance Re-
170 placement Training Center, Aberdeen, later at Fort
Major Duaza Lt. ]J. R. BoyLE

D). F. Cuxeo

Sct. C. E. KEmMPF

CoL. McCan

T. M. Bray

Bliss, Texas, and finally at Schofield Barracks, Ter-
ritory of Hawaii. In the spring of 1944 he at-
tended the Command and General Staff School at
Fort Leavenworth. Afterwards he was ussigned to
the Ordnance Section of the Special Staft, Head-
quarters, Central Pacific Base Command.

Nicholas Stuber, in 1942, took his boot train:
ing at the San Diego Naval Training Station and’
was assigned to a ship repair unit based there for
about two vears before his transfer to Pearl Harbor.

William J. Chapp studied radio and radar re-
pair but was later assigned to an anti-aircraft ar-
tillery unit which landed in Normandy on D plus 6.
With the First Army he traveled through France,
Belgium, and Germany with an AAA crew.

Donald F. Cuneo maintained aircraft fighter in-
struments at St. Simon’s Island, Ga., studied the
overhaul of aircraft instruments in Chicago, and
served uboard the U.S.S. Bogue maintaining such
instruments. Mr. Cuneo had charge of a main-
tenance shop in Hawaii for seventeen months
which serviced southern-bound bhombers. =

Major Stephen Duma, upon receiving his com-
mission in the Marines, was assigned to the M.L.T.
Radiation Laboratories to work on the development
of airborne night-fighter radar equipment. Then,
at Quonset, R. 1., he was responsible for outfitting
with night-fighter equipment the first Marine Corps
night fighters; for similar work at Quantico, Va.,
he received a citation for outfitting the night-fighter
squadron for the Kwajalein campaign.

Lieut. John R. Boyle was commissioned at Cor-
pus Christi, took an eight-week flight instructor’s
course at New Orleans and was a primary flight
instructor at several naval air stations. Before V-]
Day, he was training for overseas duty.

Sgt. Charles E. Kempf, after hasic training as a
clerk specialist, was sent overseas with a signal
service platoon in March, 1944, and served as
stock control clerk at Guadalcanal, Munda Point,
Green Island, Bongainville and Leyte.

E. B. KoreTZ C. A. ARENA
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Edward B. Kopetz served twenty-one months
as a machinist’s mate, thirteen in the Pacific on the
submarine tender Appollo.

Charles A. Arena, F 1/c¢, studied at the Ford
Naval Training Station in Detroit. He went over-
seas to Tinian and transferred to the Seabees,
where his unit maintained an air strip. Later he
spent a year in Guam doing similar work.

T/5 Raymond G. Bussman went to England in
June, 1944, and then to France, Belgium, Hollund
ind Germany. He fought with the artillery in the
First Army. After V- Day he remained on occu-
sational duty in Frankenberg.

Marie T. Vincent, SpP 2/c¢, joined the Waves
1 July, 1943, and after training at Hunter College,
went (o the Naval Air Station at Anacostia. There
it was her job to prepare copy to be reproduced
>y photolithography in the Graphic Arts Division
of the Naval Photographic Science Laboratory.

Elena R. Tighe, Y 2/¢, trained at Hunter Col-
ege and at Oklahoma A. and M. College. She
was assigned to the Bureau of Personnel, Navy
Yepartment, Washington, where she did secretarial
nd clerical work for nineteen months.

William A. Anderson, RT 2/¢, was assigned as
1 radio operator aboard Liberty ships after com-
sleting a radio course at Sampson. Ie traveled to
{\frica and Italy, and later he attended a radio
aatériel school in the Naval Research Laboratory.
subsequently, on the escort carrier Della Gulf, he
ipent seven months in the Pacific.

Bruce G. Bleecker served fourteen months
wverseas in the 8th AAF as a radar mechanic and
nstructor in radar navigation. He is on the waiting
ist of those planning to enter Syracuse University.
. Charles W. Muccio reached France on D plus 8
lay with the 79th Division. He participated in the
rapture of Cherbourg and his unit, at various times,
vas attached to all Armies except the 5th.

Capt. William G. Turnbull, Jr.,, spent twenty-
me months in the Central Pacific, first as com-

JamES CAMPBELL T. J. WEsT

R. HEMPEL
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W. A. ANDERSON

Caprt. TURNBULL

B. G. BLEECKER

manding officer of the 67th Ammunition Ordnance
Company and later as property officer at the
Schofield Ordnance Depot. He then returned to
the United States as training officer at the Aber-
deen Proving Ground, and subsequently to the
Office of the Chief of Ordnance, Washington.

Charles R. Hempel had three months’ advance
mfantry training in New Caledonia before action
on Iwo Jima, Tinian and Okinawa.

James Campbell was in combat in both the
European and Pacific theaters. He maintained vehi-
cles while serving with the 3rd and 9th Armies in
France, Belgium and Germany. After V-E Day
he took part in the invasion of Okinawa.

T/5 Theodore J. West was first a Signal Corps
replacement upon arrival in  Normandy and
then a draftsman in the Signal Service Group
Headquarters. He traveled with this headquarters
through France and Germany.

Walter E. Lichte trained at Fort Eustis, Va., and
Camp Livingston, La. With the 1st, 3rd and 7th
Armies, he served as a cannoneer in France, Bel-
gium, Germany and Austria. He was redeployed
and sent to the Pacific, serving at Luzon.

Major Lambert W. Stammerjohn, after six
weeks at Ft. Monmouth, went to Iceland with the
First Aircraft Warning Company. He remained
there over two years, serving as a platoon com-
mander, company commander, and finally a bat-
talion commander until, in October, 1943, he trans-
ferred to the 9th AAF Headquarters in England
as staff radar officer. He returned to the States in
February, 1945, and was assigned to the AAI
School at Orlando, Fla.

William J. Gallagher, EM 2/c, studied elec-
tricity at Iowa State College following boot train-
ing. He boarded the Raymond, a destrover escort,
at Boston, and for seventeen months saw the Sol-
omons, Carolines, Saipan, Iwo Jima, Okinawa,
Palau, Bougainville, Morotai, Levte, Luzon, Yap,
Truk, Formosa and Tokvo.

W. E. LicHTE

C. W. Muccro
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Thomas J. O’Neill was awarded the Purple
Heart for wounds received at Sharndorff, Ger-
many, when he and his company were hit by 120
mortar fire just after they finished laying wires.

Robert C. Lockwood, as pharmacist’s mate 2/c,
saw naval service in Guadalcanal
the Russell Islands, Randova and

J. C. StaNisct

R. C. Lockwoop M. C. Rucer

of Operations for approximately two years, wher
he was stationed at Seabee bases at Milne Bay
New Guinea and at Basilan Island and Subic Ba

in the Philippines.
Lieut. Joseph A. Lehans studied radar at Ha
vard, M.I.T. and the Naval Ai

Munda, earning battle stars for
the last two engagements. En
route to the Pacific he was one
of the men who volunteered for
duty during the passage and won
a personal commendation from
the Army for service.

Margaret M. Kenney spent
most.-of her- eighteen -months of
service in \Washington, D. C,
where as aerographer’s mate 2/c
she attended the Navy \Weather
Central.

William C. Prendergast, sec- —
ond assistant engineer on the
U.S.S. Robert Watchorn, joined the Merchant Ma-
rine in February, 1945, and served in the Pacific
theater from Honolulu to Okinawa.

Jack C. Stanisci, RDM 3/c¢, after boot training
and radio school, had subchaser training at Miami,
Fla,, and followed it with radar training so that
he became a radar operator on Admiral Turner’s
flagship, the Eldorado, of the Amphibious Group
Command 1. Aboard her he went to Mare Island,
Pearl Harbor, Suaipan, hvo Jima, Guam, Samar
Okinawa for the invasions, following which he
went to the Philippines.

Arthur T. Olsson learned teletvpe maintenance
at Ft. Monmouth and had a refresher cowrse in
Brisbane, Australia. In Finschhafen, New Guinea,
he installed and maintained teletypewriter equip-
ment for sixteen months. He subsequently instructed
at a Signal Corps training school in Manila.

Michael C. Ruggiero was in the Pacific Theater

Sct. A. T. STILLER

s
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The Laboratories has em-
ployed 762 veterans of
World War Il

C. . HayanN

Technical Training Center, Cgr
pus Christi, Texas. He serve
aboard the combat escort carrie
US.S. St. Lo for a year as rada
officer during combat operation
in the South Pacific. His ship wa
sunk off the Philippines in Oc
tober, 1944, and he returmed t
the Naval Air Transport Servic
in Miami as loran training office
and airborne electronic officer. 1
August, 1945, he transferred t
Patuxent River, Md. as radi
maintenance officer.

Sgt. Alfred T. Stiller's initi:
assignments were with the M?
tary Police—first in the United States and later i
England. Then he transferred to the infantry an
was in combat for seven months in the Ardenne:
Rhiuneland and Central European campaigns.

T/4 Louis A. Kramer was assigned to Cam
Joseph T. Robinson, Ark., and then went direct|
overseas o New Caledonia. He was attached to
Seabee battalion doing malarial survey on Guada
canal and the Philippines.

Lieut. Frank L. Krzyston was a B-17 pilc
on thirtv-two missions with the 8th AAF. Afte
his return to the States he attended the Army Ail
ways Communications School at Chanute Fielc
1., and later went to South America to assist +
the installation of beacon and range systems.

Gordon J. MacDonald, SK 3/¢, upon comple
tion of boot training, was at a naval induction st:
tion in Cincinnati for six months. He spent th
balance of his military service at Great Lakes.

F/O Hosnowsky H. S. Hopx
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Richard C. Bogstahl, after training, was, for
two years, an electrician’s mute on the destroyer
U.SS. Amick which did convoy duty to Sicily,
North Africa, and the Azores. He then had two
months’ duty in the Pacific.

Chief Petty Officer Carl H. Hamann attended
a Navy radio school for airborne equipment at
Corpus Christi, Texas, and went to California to
repair radio and radar sets on B-24s. tle served
two years in charge of aircraft radio and radar on
the carrier U.S.S. Solomouns in the Atlantic area.

F/O William V. Hoshowsky made the grade as
a single engine pilot in Alabama. He transferred to
flight engineering on B-29’s and took courses at
Lowry Field, Denver, and in Nebraska. He was
awaiting overseas assignment when discharged.

Howard S. Hopkins landed in Naples after
brief infantry training and was a rifleman during
the Rome-Arno campaign. With the 79th Division,
he went through France, Belgium, Holland, Lux-
embourg, Germany, and Czechoslovakia.

¥ John R. Nelson was an electronic electrician’s

Mate 1/c¢c when discharged, and in the Navy
worked on the maintenance of electronic circuits
for sub-surface equipment.

Sebastian Gutierrez, with the 47th Engineers,
went to Hawaii and continued on to the Marshall

. Islands, where he participated in the beach party
invasion. In Saipuan, he assisted in the construction
of a pier, and later in Okinawa he helped build air
fields, roads and a pier.

Oliver C. Kanouse served overseas twenty
months in the Central Pacific theater and took
part in the campaigns at Guam, Leyte, le Shima,
Okinawa and Japan.

~ S/Sgt. Williom L. Willdigg was a central office
repairman in Milne Bay and Finschhafen, New
Guinea, and installed switchboards at Manila. He
landed in Yokohama on September 1 and worked
with the GHQ Mobile Unit there and in Tokyo.

Lieut. Joseph C. Young, a fighter pilot, had to
his credit 500 log hours, of which eighty-seven
were combat duty. He completed seventeen mis-
sions over enemy territory, flying a P-47 airplane
in the South Pacific. A crash landing on Okinawa
put him in the hespital for two months.

S/Sgt. Wilbur G. Saver enlisted in November,
1942, and trained as a paratrooper. He was as-
signed to the 82nd Airborne Division overseas and

WWW american
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Leaves of Absence

As of February 28, there had been 1,031 mili-
tary leaves of absence granted to members of the
Laboratories. Of these, 469 have been completed.
The 562 active leaves were divided as follows:
Army 278 Navy 204 Marines 23

Women’s Services 57
There were also 16 members on merchant ma-
rine leaves and 2 on personal leaves for war work.
Recent Leaves
United States Navy—Thomas J. Kelly
United States Army
Fred W. Kamps Alfred A. Schwarz
Thomas S. Melahn Edward T. Seckel
Robert J. Kelly

made his first jump in Normandy on D-Day. His
second jump was made in Holland, after which
his division was assigned during the “Battle of
the Bulge” to the defense of Liege, Belgium.

Raymond J. Martin, AM 1/¢c, went to mechan-
ic’s school and gunnery school before assignment
to Hedron Fleet Air Wing at Oak Ridge, Wash.,
where he did maintenance of aircraft. He was in
the Aleutians one year on PBY operational duty
and later in Hawaii. His last station was on
Okinawa, operating a carrier service.

Lieut. Kenneth C. Oestreicher received his
commission at San Marcos, Texas, and as navi-
gator of their B-24, flew his crew over to Italy. He
made twenty-eight combat missions with the 15th
AAF. Wounded on his last mission, he returned to
the States for hospitalization.

Gerald K. Oestreicher, brother of Kenneth,
served as an aircraft armorer with a fighter squad-
ron of Marine Air Group at Ulithi and Okinawa.

R. J. MarTIiN

S/5c¢T. SAavk
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George Gerry, 1895-1946

George Gerry, who retired in December,
1944, after twenty-seven years of service,
died on March 6.
Mr. Gerry joined
the Western Elec-
tric Company in
1917 as a sheet-
metal worker in
the Building and
Maintenance De-
partment.  Shortly
thereafter the
sheet-metal group
was combined with
the Model Shop,
now the Development Shops. In addition
to the usual run of work passing through
the group, Mr. Gerry worked on the con-
struction of a diving helmet for underwater
work and on the fabrication of some of the
larger type loudspeakers.

News Notes

R. W. Kinc spoke on Some Aspects of
the Pending Legislation on Science at the
February 12 meeting of the Cornell Chap-
ter of the Society of Sigma Xi.

L. A. MacCoLL delivered the fifth lec-
ture in the Servomechanisms Symposium
at Columbia University on March 13 un-
der the auspices of the Basic Science
Group of the A.LLE.E. His subject was Non-
Linearity in Servomechanisms.

“Hor HOUSE™ CRYSTALS grown from
seeds were described to chemists of the
North Jersey Section of the American
Chemical Society by A. N. HoLpEN at a
meeting of the section at Elizabeth, N. J.

F. S. MarLm attended a meeting in Wash-
ington, D. C., of the Hard Rubber Con-
sulting Technical Committee of the Civil-
ian Production Administration.

C. V. Lu~npsere visited the Church Rub-
ber Company at Monson, Mass., to discuss
problems encountered in the manufacture
of sponge rubber ear pads.

D. A. McLean and A. ]J. CHRISTOPHER at
Hawthorne discussed paper and other ca-
pacitor problems.

W. E. CampBeLL attended meetings
of the A.S.T.M. Committee D2 on Petro-
leum Products and Lubricants at Cleveland.
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L. L. Lockrow is author ot Development
Supervision, which appeared in the Feb-
ruary, 1946, issue of Modern Management.

J. C. OstEN has accepted the chairman-
ship of Sub-Committee No. 59, Correlation
of Infra Red and Convection Oven Baking,
sponsored by the Technical Committee of
the New York Paint, Varnish and Produc-
tion Club.

H. H. GLEnN and C. A. WeBBER visited
Point Breeze on new designs of cords.

H. H. Staesner discussed cord develop-
ment problems at Point Breeze.

R. T. StaprLEs went to the Ansonia Elec-
trical Company, Ansonia, Conn., on prob-
lems relating to cable designs.

W. R. Lunpry and R. S. GrRanam at the
Philadelphia office of Long Lines made ad-
justments for the delay equalizers for the
Washington-New York television circuit.

W. E. Kock presented a paper Metal
Lens Antennas at the I.LR.E. 1946 Winter
Technical Meeting held from January 23
to 26 in New York.

W. H. DoHerTY spoke on Radar on Feb-
ruary 19 at the Norris County Engineers’
Club, Dover, N. J.

R. O. GrispaLe and P. S. DaARNELL vis-
ited the Battelle Memorial Institute at Co-
lumbus, Ohio, to discuss developments on
metallic film type resistors.

P. S. DarnELL attended a meeting in
Philadelphia of the Radio Manufacturers’
Association sub-committee on resistors.

J. W. KeEnnArD and J. G. BREARLEY were
in and near Dallas, Texas, in connection
with the installation and testing of the
Dallas-Fort Worth cable.

“The Telephone Hour"
NBC, Mondays, 9:00 p.m.

April 8 Helen Traubel
April 15 Fritz Kreisler
April 22 Robert Casadesus
April 29 Metropolitan Opera

Ensemble®
May 6 Lily Pons

*Jarmila Novotna, Soprano; Hertha Glaz,
Contralto; Raoul Jobin, Tenor, and Martial
Singher, Baritone.

April 1946
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M. WarteHEAD and R. E. Drake dis-
cussed electrolytic capacitor problems at
the Sprague Electric Company, No. Adams,
Mass. Mr. Whitehead also visited the Aero-
vox Corporation, New Bedford, Mass., on
similar problems.

J. E. RancEs spent a week at Hawthorne
in connection with the manufacture of a
submarine loading coil case.

C. D. Hocker, as Chairman of Commit-
tee A-5 on Corrosion of Iron and Steel,
held a meeting of the committee at the
A.S.T.M. Spring Group Meetings in Pitts-
burgh, February 25 to 28. Also attending
meetings at the convention were J. B.
Dixon, A. P. Jaun and W. H. S. Youry.

A NEW SYSTEM of transmitting television
signals by radio is being designed in the
Laboratories for use between Hollywood
and the top of Mt. Wilson. Various broad-
casters will set up their television transmit-
ters for the Hollywood-Los Angeles area on
Mt. Wilson and this telephone company
link will connect the various local pickup
points with them. One of the important
pickups for these broadcasting stations will
ultimately be the coaxial cable coming into
Los Angeles from points farther east in the
United States. R. P. Boorns, K. D. Smrrn
and J. F. WENTzZ have discussed this instal-
lation with members of the Southern Cali-
fornia Telephone Company.

R. M. HawekotTg, J. L. LiNnnNEeR, A, B.
Lunp and R. S. TuckEr, in coéperation

with members of the Engineering Depart-
ments of the New York Telephone Com-
pany and the New Jersey Bell Telephone
Company, made radio noise tests in New
York City and Newark.

R. S. Tucker attended meetings of War
Committees C63 and C63A of the Ameri-
can Standards Association held in New
York. He is chairman of C63A, a committee
working on radio noise meters.

W. C. Tinus addressed the Lehigh Val-
ley Engineers’ Club at Lehigh University,
Bethlehem, Pa., on February 19. Illustrated
with slides, his subject was Early Fire-Con-
trol Radars for Naval Vessels.

P. W. BLYE spoke on Rural Power Line
Telephony by Carrier Methods before the
Louisville, Kentucky, section of A.LLE.E.

E. E. ScHumacuer and ]. H. Scarr
were in Chicago attending the American
Institute of Mining and Metallurgical En-
gineers’ meeting and visiting Hawthorne.

F. B. LLEWELLYN, President of the L.R.E.,
has written a foreword in the January Pro-
ceedings of the 1.R.E. on the responsibility
of the engineer in guiding the destiny and
application of his work in addition to his
responsibility in dealing with the technical
aspects of radio and electronics problems.
Dr. Llewellyn discusses the I.LR.E.’s plans
to help the engineer in that direction.

S. A. ScHELKUNOFF’S Principal and Com-
plementary Waves in Antennas appears in
the January, 1946, Proceedings of the 1.R.E.

Two office wings are being added to the south side of the present building at Murray Hill
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Please put your RECORD in the
“’Correspondence-Out’’ box when you
are through with it so that it can be
sent to a Serviceman’s family.

Rosert E. GrRananm and F. W. Rey~NoLps
are authors of A Simple Optical Method
for the Synthesis and Euvaluation of Tele-
vision Images, a paper appearing in the
first issue of a new technical journal, Waves
and Electrons, January, 1946, bound in as
a dual publication with the Proceedings of
the I.R.E.

U. B. Taomas, Jr, F. T. ForsteEr and
H. T. LancaBegr visited Roanoke to make
tests on central office storage batteries.

V. J. ALBaNo visited Pittsburgh to discuss
cable sheath corrosion problems with engi-
neers of The Bell Telephone Company of
Pennsylvania.

F. T. MEver visited Norwalk and Dan-
bury, Conn., with members of the Western
Electric Company to study problems in
numbering and lettering in connection with
toll equipment.

D. H. WerHereLL, at Hawthorne, dis-
cussed the No. 1 crossbar system; and E. T.
Barr, J. G. Fercuson, J. E. GrReeneE and
R. L. Lunsrorp, the No. 5 crossbar system.

C. E. Boman visited Cleveland to discuss
teletypewriter switching systems.

G. A. Benson was at Langley Field to
discuss a computer system for the N.A.C.A.

V. T. Carranan and J. M. Ducum vis-
ited the Ready Power Company in Detroit,
the Duplex Truck Company in Lansing and
the U. S. Motors Corporation in Oshkosh
to investigate gasoline and diesel engine
alternator sets and automatic control.

R. D. Fracassi, E. K. Vax TasseL and
A. H. Lixcg have been at Iligh Point Park,
N. J., during February and March engaged
in field trials of equipment being designed
for the Marine Corps.

A. D. KnowrtoN, A, L. STILLWELL, ]. F.
WenTZ and J. W. Riexe were in Philadel-
phia to discuss television equipment at
RCA Victor.

I. L. Hopkins, in Pittsburgh, attended an
A.S.T.M. committee meeting which was de-
voted to rubber products.

J. T. Scuort attended the winter meeting
of the Edison Electric Institute in Cincin-
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nati on February 18, and gave a talk on the
Lookator before the Committee on Trans-
mission and Distribution.

J. P. RancLirr spoke on A Brief Story of
Radar to the Curie Club of the New Jersey
College for Women.

S. B. WiLLiams and T. C. Fry attended a
demonstration of the ENIAC, which is the
name of an Electrical Numerical Integrator
and Calculator. This device was developed
by the Moore School of Electrical Engi-
neering at the University of Pennsylvania
at Philadelphia, where the demonstration
was held on February 1. Two weeks later
Mr. Williams attended the formal cere-
monies which dedicated the ENIAC.

Harvey FLETCHER gave a lecture and
demonstration on The Pitch, Loudness and
Quality of Musical Tones before the New
York Patent Law Association at a dinner
at the Waldorf-Astoria.

K. K. Darrow spoke on Nuclear Energy
before the technical societies of Charleston,
W. Va,, on January 31; before the American
Society for Metals at Detroit on March 4;
before the Communications Section of the
A.LE.E. in joint meeting with the LR.E. on
March 11; and before the students of
Brooklyn Polytechnic Institute on March 12.

H. E. Ives, E. K. Javcox, K. H. Storks,
F. W. Reynowps, H. W. DubLey, J. A.
Becker, W. H. BratTtain, H. R. Moore and
J. D. StrutHERs attended the Optical So-
ciety meetings in Cleveland from March
7 t0o 9. Dr. Ives also attended meetings of
Division 16 of the N.D.R.C.

WE RreGRET that in the March Recorp the
engagement of Barbara Taylor to Ligur.
D. R. Scuoen was inadvertently listed un-
der “Weddings.”

Durinc the month of January the United
States Patent Office issued patents on ap-
plications previously filed by the following
members of the Laboratories:

W. M. Bacon A. A. Lundstrom
M. W. Baldwin, Jr. R. F. Mallina

L. J. Bowne R. G. McCoy

A. ]. Christopher A. C. Norwine
W. A. Depp C. E. Pollard, Jr.
B. Dysart W. T. Rea

G. Hecht R. A. Sykes

R. E. Hersey (2) D. E. Trucksess
A. E. Joel, Tr. G. W. Willard

April 1946
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