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IGNALS transmitted by teletype-

writer sending units are usually

combinations of marking and
spacing impulses with current flowing
during the marking but not during the
spacing interval. In the five-unit start-
stop code each character has a start
interval which is normally spacing; five
selecting intervals, each equal in length
to the start interval and each of which
may be marking or spacing to give a
code combination corresponding to the
character sent; and a longer stop inter-
val which is normally marking. As these
impulses travel over a telegraph circuit
the time intervals between the start
impulse and those succeeding it may be
changed by the line or the terminal
equipment. Teletypewriters must be
capable of receiving signals correctly
even though fairly large amounts of
these impulse distortions are present. A
testing device which will transmit dis-
torted signals is therefore required to
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check receiving mechanisms and deter-
mine optimum adjustments.

Distortions in teletypewriter signals
are classified in three groups: bias, char-
acteristic distortion, and fortuitous dis-
tortion. Bias, due to asymmetry in the
circuit, causes all marking impulses to be
lengthened or shortened. The increase
or decrease is substantially equal in all
the marl\mg impulses and the amount of
bias is the lengthening or %hortenmg
expressed as a percentage of the unit
pulse. As interpreted by a teletype-
writer, the lengthening or shortening is
what it would be if the bias affected only
the beginnings of the marking impulses.
Characteristic distortion differs from
bias in that the amount of the distortion
may vary from impulse to impulse and
is dependent on the combination of the
precedmg impulses. Fortuitous dlstor-
tion is normally non-repetitive and 1
caused by random interference such as
crossfire, lightning or power induction.
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by engineers of the l.abora-
tories and of the Teletype
Corporation. Studies were also
made at the laboratories to
provide simpler testing equip-
ment for checking reCelvmg
margins of teletypewriters in
telegraph central othces and in
maintenance shops. At the
same time the Teletype Cor-
poration engineers were work-
ing toward mmpllhmtlon of
similar equipment for check-
ing teletypewriters in their

. ) . . own plant. The desirability of
Fig. 1+—"The 1.4 telety pewriter test set produces signals perfecting the design of appa-
with controlled amounts of distortion to deteriniye how
much distortion a telety pewriter under test will tolerate

and still vecord messages corvectly

ratus of this type for Bell
System service was taken up
with the Teletype Corpora-
tion and it was suggested in
It may affect a single impulse or several this connection that provision be incor-
impulses in a signal combination or even porated in the bias distributor for send-
several different combinations of signals. ing a second type of distortion—the end
A distributor which will send signals distortion referred to above. The Tele-
atfected by bias 1s compara-
tively easy to design but it 1s
not practical to make one to
produce characteristic distor-
tion because 1t depends on
signal combinations previ-
ously transmitted. If a start
pulse of normal length is used,
however, and the relation be-
tween the beginning of the
start pulse and the ends of the
marking pulses is varied, the
variation has approximately
the same effect on a teletype-
writer receiving mechanism as
characteristic distortion—and,
to some extent, as fortuitous
distortion. Since this distor-
tion affects the ends of the
marking pulses rather than
the]r begmnmgs it 1s called
“end distortion.”
Experimental arrange- Fig. 2—Rear view of the test set with the cover removed,
ments for testing the receiving v/mwmg, at the front, the code discs and the selector cam
margins of teletypewriters which permits sending single characters or a test sentence.
were designed many years ago ./ syuchronous or gover nm’ motor controls signal speed
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type Corporation un-
dertook an investiga-
tion to simplify the
equipment and to in-
corporate improve-
ments such as the
ability to send signals
having either end dis-
tortion or bias, and
also to reduce the in-
herent inaccuracies in
the apparatus. The
outcome of this work
was the 1A teletype-
writer test set, a front
view of which, with
the viewing head re-
moved, 1s shown in the
headpiece of this arti-
cle. The complete 1A
teletypewriter test set
1s shown n Figure 1.

This test set transmits code impulses
corresponding to teletypewriter char-
acters and distorts their timing relative
to the start pulse by segments on two
concentric rings over which conducting
brushes are motor driven at a constant
speed. By adjusting the outer ring with
respect to the inner one and connecting
the segments of the two rings either in
series or parallel, signals may be pro-

Fig. 3—Teletypewriter signals are transmitted through two seg-

mented rings over which brushes rotate. Adjusting the outer ring

with respect to the inner one determines the amonnt of signal
distortion. Rings for the neon lamp are nearest the center

duced with any desired amount of mark-
ing or spacing bias, or marking or
spacing end distortion. At one end of the
rotating brush arm there is a neon lamp
which may be lighted during the mark-
ing impulses to produce a flash which is
seen as an illuminated arc near a scale
outside of the segmented rings. The
timing of the pulses may be checked by
the length of arc.
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Fig. 4—To explain how distorted signals are sent by the test set the segments of the signal rings
are shown in line at the top with the movable one one-quarter segment in advance. The correspond-
ing distortion when segments 1 and 4 are marking is shown by the irregular lines. The telety pe-
wriler interprets the timing of the signals as if the starting points marked *‘S” were in line
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Fig. s—Connections of the ring segments required to produce bias:

A, for spacing; B, for marking

At the left of the face there are keys
for selecting the type of distortion and
for connecting the neon lamp to observe
the length of signals received from the
test set or from an external distributor.
A switch controls the driving mecha-
nism. To the right are

The distributor face
with its six rings and
rotating brushes is
shown in Figure 3. The
segmented outer rings
distort the signals and the circuit is com-
pleted through the pair next inside. A
third pair nearest the center carries the
circuit for the neon lamp which may be
connected to flash while the distortion of
the signals is being adjusted. The brush-
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shift function; or a test
sentence like “The
quick brown fox jumps
over a lazy dog’s back
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Fig. 6—Connections of the ring segments for end distortion: A,

spacing; B, marking
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arm holder is balanced to reduce vibra-
tion and there is a pulley and wedge
arrangement directly behind the face
casting to prevent rotating the brush
arm in the reverse direction and conse-
quently damaging the brushes.

Selecting mechanisms for teletype-
writers and regenerative repeaters are
equipped with a stopping device for the
selector-cam sleeve which is known as a
range finder. It is equipped with a scale
graduated in per centof a signal segment
and with a lever to permit positioning
the arm of the selector cam over a rela-
tively large arc. A change in the “stop”
position of the selector cam changes the
angular travel from the starting point of
the cam to the selecting point of the
impulses.

In checking a teletypewriter mecha-
nism for receiving margins, the position
of the range finder is shifted while sig-
nals are sent and the limits for correct
typing are noted. From the scale read-
ings obtained with marking and spacing
bias and marl\mg and spacing-end dis-
tortion, the receiving margins of the
selector mechanism can be calculated
and the adjustments determined, if any
are required.

Characteristics of the distorted sig-
nals sent by the 1A test set are 1il-
lustrated in I'igure 4. The segments of
the two concentric signal rings are
shown in line at the top with the mov-
able ring shifted one-quarter of a seg-
ment to the left. The length of the dis-
torted signals, when segments 1 and 4
are marking, are represented by the
higher portions of the irregular lines
below. For spacing bias the correspond-
ing segments of each ring are connected
in series as shown in Figure sA. When
segment 1 1s selected the current path
is from the common ring, shown as a
solid strip at the top, to the movable
segment I, then through the contact and
strap wires to the contact of the fixed
segment 1 below. The two stop seg-
ments are directly strapped. Signal cur-
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Fig. 7—The 1004 teletypewriter test dis-
tributor is used primarily to check telegraph
lines from subscribers’ premnises to the central
office. The distortion produced is fixed at 20
per cent. It sends current reversals, for circuit
testing, as well as distorted signals

rent than passes only when the brushes
are in contact with both the upper and
lower segments. The length of the signal
is shown at A, Figure 4, and by the sec-
tion of the irregular line (a) directly
under it.

For marking bias all of the segments
with the exception of that used for
starting are connected in parallel as indi-
cated in Figure §B. When the brush
reaches movable segment 1 current be-
gins to flow and continues until the
brush leaves fixed segment 1 below. The
length of the signal is shown at B and on
the line (4) of Figure 4.

End distortion of the signals is 1l-
lustrated by lines (¢) and (d) of Figure 4.
For the spacing condition the segments
are connected, as shown in Figure 64,
the same as for spacing bias except that
the start segment of the movable ring is
connected in the circuit. This keeps the

443

www americanradiohistorv com


www.americanradiohistory.com

start and stop signals normal. When set
for marking end distortion the stop seg-
ment of the movable ring is connected in
the circuit, Figure 6B, and all the other
segments are in parallel which gives
start and stop signals of normal length.
The line (¢) at the bottom of Figure
4 represents an undistorted signal.

The 1A teletypewriter test set has
proved to be valuable in testing and ad-
Justing teletypewriters in repair centers
and in the field. It is used in some of the
smaller offices in place of the 119-type
signal bias set® to supply signals for
testing of circuits to subscriber sta-
tions and for line testing. It is also used
at the Teletype Corporation’s factory
for testing new teletypewriters before
their shipment.

Because of its size and weight, the 1A
set cannot be used conveniently in port-
able service, such as at outlying sub-
scriber stations in connection with the
161A1 telegraph station test set.T For
such use the laboratories has de-
veloped, and the Teletype Corporation
is now producing, a smaller and lighter
device known as the 100A teletype-
writer test distributor. A view of the
1ocA design is shown in Figure 7. This
distributor weighs only twelve pounds.
It produces the signals required in
maintenance work at subscriber sta-
tions, namely, telegraph reversals, which
are a uniform stream of unit marking
and spacing pulses, and repeated tele-
typewriter characters. The teletype-
writer characters may be undistorted
or may have a fixed value of 20 per cent
bias or end distortion. By means of the

*RECORD, Feb., 1937, p. 193. TMav, 1940, p. 365.
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keys shown at the front of the dis-
tributor, the signals may be changed
from teletypewriter characters to re-
versals, the distortion may be bias or
end distortion, and the distortion may
be marking, zero or spacing. The dis-
tributor face has three segmented rings
and these are arranged so that when
teletypewriter signals are sent the seg-
ments of the inner ring are strapped to-
gether to form a continuous ring and the
outer rings provide the open-and-closed
intervals. When reversals are sent, one
of the outer rings has its segments
strapped together and the inner ring
provides the open-and-closed intervals.

The 100A test distributor fills a need
for a small accurate source of telegraph
test signals and indications are that 1t
will be fairly widely used in the field.

THE AvutHor: Soon after joining the de-
sign drafting department in 1920, W. Y.
lLanc took the
course for Techni-
cal Assistants and
then attended City
College and Colum-
bia University. For
a year, beginning in
1922, he was with
the Apparatus
Specifications  De-
partment, after
which he joined the
Precision Appa-
ratus laboratory.
From 1927, when
he became a member of the Technical Staff,
he was engaged in the design of printing
telegraph apparatus until war projects began
to occupy his time last year.

i

W. Y. Laxc
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Firsts:

Wave Filters

P‘”TFRS, to a pho-
tographer, are Optl—
cal systems selective in
their transmission of light
waves that can be inter-
posed between lens and
scene to favor certain
colors. By analogy, the
name ‘“‘hlter” was ap-
plied to the networks
which G. A, Campbell
patented in 1917, to se-
lect electric currents on
the basis of wave lengths.
Campbell’s wave filters
take many forms, for his
invention was broad and
basic. In general, they are artificial
transmission lines—as in the diagram
below—formed by a succession of sec-
tions, each a network of inductances and
capacitances. In general, also, they are
of three types: high-pass, which dis-
criminate against all components of cur-
rent with frequencies below a designed
“cut-oft”’; low-pass, which transmit only
currents below a specified frequency;
and, most importantly, band filters
which pass only frequencies between
assigned values.

His imvention made possible many im-
portant advances in all the arts where
complex currents carry signals or speech.
Carrier-current transmission, for ex-
ample, depends upon band-pass filters to
select desired bands of frequencies from
a complex current involving several

GEORGE A.

simultaneous messages.

Throughout the years
since Campbell’s epoch-
making invention Bell
l.aboratories has made
many important contri-
butions to filter theory
and to 1ts analytical
methods; also, many new
types of filters have been
invented and perfected.
Much of the advance has
come from intensive de-
velopment studies and
ingenious designs of the
coils and condensers
which form the filter sec-
tions. That work was profitable because
the more closely a filter’s circuit ele-
ments can approximate the ideal of pure
inductance and pure capacitance, the
more sharply can it discriminate be-
tween wanted and unwanted frequen-
cies. Near its cut-off point, for example,
a one per cent change in frequency can
cause a hundred-fold difference in trans-
mitted power. (Ior comparison: a hu-
man ear listening to a pure tone of con-
cert pitch A cannot perceive a pitch
change much smaller than one per cent.)
In the high-frequency range, when
quartz crystals are used as resonant ele-
ments, a precision of discrimination can
be reached such that a 10,000-fold
change in power follows a o.1 per cent
change in frequency. Filters of this type
are used in coaxial cable systems.

CaMPBELL

00D 06
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Asphalt is flooded over the cable and followed by
a wrapping of felt-like tape 1o protect against
corrosion. The cable wrapping machine, ro-
tated by hand, applies protective tape in a
spiral over the asphait. Adjustinents, provided
for several tape widths and position of rallers,
permit wrapping all cable sizes

The cable wrapping machine can be used in a

trench where the cable is lifted and supported,

during the wrapping operation, on tinbers

which span the trench. This method is used

only in locations where the tresch is too wide

or the terraii loo rough for the easy passage of
the underrunning carriage

An underrunning carriage lifis the cable to a convenient height for applving the protective coal-
ing and then fron: ils rear sheave drops the treated cable into the trench

Augnust 1943
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Cable VVrapping Machine

By J. M. HARDESTY
Outside Plant Development

\HERE are occasions when pole
lines and aerial cables have to be
replaced with underground con-

struction. This may be done l)y installing
new cable in conduit or by plowing-in a
cable protected at the factory against
soil corrosion by layers of asphalt paper
and jute. Under present restrictions on
materials new cable is difficult to obtain.
This limitation has been avoided in a
method recently developed by the Lab-
oratories. The aerial cable is lowered from
the poles and then equipped for burial
by applying a coating of asphalt and a
wrapping of felt tape. This will save
critical materials and it can be done
without service interruptions. The tools
developed for doing the work are not
yet in production but will include a cable

August 1943

lowering guide to drop the cable from
the strand to the ground, a wrapping
machine to apply the protective cover-
ing to the cable and a carriage to lift the
cable for wrapping and then to drop it
into the trench. The lowering guide,
shown above, supports the cable and
prevents excessive bending when the
lineman rides the strand to remove the
cable rings. As the guide moves forward
the cable drops in a wide arc to the
ground where it is prepared for burial
as shown on the opposite page.

Parts of the same process can be em-
ployed where corrosion is occurring in
underground cables. In these locations
the subway 1s opened and the exposed
cables are wrapped and relaid, as buried
cables, in the same trench.
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POEPPPPPOPROPREPPPPPPOHROPRED

Pulsing Methods of

QPP
the Dial System for

Dial-to-Dial Calls

By H. C. CAVERLY
Switching Development Department

OR a system of telephone switching

that does not require an operator to

complete calls, some method must
be provided for controlling the switches
that establish the desired connection. In
the dial system first to come into com-
mercial use—the step-by-step system—
it was provided by the subscriber dial,
which controls a normally closed con-
tact directly in the line circuit. This con-

under the control of these dial pulses.
The type of circuit employed is indi-
cated in Figure 1. A magnet v, control-
ling a ratchet device, moves the switch
wiper up one step each time it is oper-
ated and released. When a subscriber
line is connected to such a circuit by a
closure of the switchhook contact, relay
A operates and immediately operates
relay B through a front contact. The

subscriber now pulls his

I CI,;PJ 1 dial around to the digit he

T 2 < LRFSE: wishes to dial, and releases

S SRS = it. While relay a releases at
- — [ S the first opening of the dial

_[_A 1Ps “1c contact, relay B, which is

O —— Lt NoRwMaL | i of the slow-release type,
A R o—f _ %womuw| holds operated during the
= operarep | LEONTACTS open period of the pulses.

Fig. \—Simplified schematic of dialing circuit for a step-

by-step conncctor

tact remains closed as the dial is pulled
around to the digit desired, but as the
dial 1s released, the contact is opened
and closed a number of times cor-
responding to the digit. When the dial is
pulled around to 1, which is opposite
the tfirst finger hole, the contact 1s
opened and closed only once; when it is
pulled around to zero, however, which is
opposite the last tinger hole, the con-
tact i1s opened and closed ten times. The
return speed of the dial is such that
pulses are sent at the rate of about ten
per second, and the open period is some-
what longer than the closed.
Step-by-step switches are designed to
perform the selecting operation directly

448

The release of a with B
operated connects ground
to the ¢ relay in series with
the v magnet, and Dboth
operate. As the wiper moves up in re-
sponse to the operation of v, the oft-
normal contacts are operated, but the
connection to the winding of ¢ is main-
tained through a front contact of ¢ and
a make-before-break contact of the off-
normal assembly. When the dial contact
now closes, relay a again operates,
breaking the ground connection to
relay ¢ and to the v magnet. The latter
releases, but ¢, being of the slow-release
type, remains operated during the short
closed period of the dial contact pre-
ceding the next pulse.

Both B and ¢ remain operated durmg
the following pulses, but each opening
of the dial contact operates v, and each
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closing releases it. At the end of the
series of pulses, a and B will remain
operated, but ¢ will release after a short
interval. In the meantime, the switch
wiper has been moved up to the contact
level corresponding to the digit dialed.
If the particular step-by-step switch in-
volved is a “‘selector,” the wiper will
now move—by a circuit not shown—
horizontally over the ten contacts of the
level it has reached until it finds the
first idle trunk. If the switch 1s a “con-
nector,” having subscriber lines directly
connected to its terminals, the rotary
action of the wiper will be controlled by
the pulses of the final digit dialed
through the r magnet. The first opening
of the dial contacts for this final digit
will release a, and ground through the
back contact of A will operate magnet r.

Relay ¢ will not be operated because of

the operated condition of the off-normal
assembly. Magnet r will operate once
for each dial pulse until the desired line
is reached. The switch will remain in the
final position until the calling subscriber
hangs up. This opens the line circuit,
releasing both a and B, and thus places

ORIGINATING OFFICE SENDER

ground on the release magnet, RLs,
which restores the switch to normal.

[n the development of the panel sys-
tem this simple decimal pulsing system
was retained for transmitting the called
number from the subscriber station to
the central office, but an entirely differ-
ent method was adopted for controlling
the movement of the switches. This
flexibility in choice of methods was ob-
tained by the use of senders, which can
receive information in one form, store
it, and send it out in a dlﬂerent form.
Furthermore, with the aid of the de-
coders to which the senders have access,
that part of the information which
identities the called office may be trans-
lated into entirely ditferent dlglts arbi-
trarily chosen in each originating office
so as to give the most efficient routing
possible to the office that is called over
the trunking network.

How the digits dialed by the sub-
scriber are recorded in the sender has
previously been described.* The final
result is the operation of one or more of
a set of register relays for each digit.

*RECORD, June, 1929, p. 395.
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Fig. 2—=S8implified schematic of revertive pulsing circuit from panel selector to sender
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The translating features of the sender
gave the designers of the panel selector
a free hand in choosing economical
mechanical and electrical arrangements,
unrestricted by the limitations of a
decimal method of selection. As con-
structed, each selector elevator carries
five brushes, and each brush, as the
elevator moves upward, may pass over
100 sets of contacts divided into groups.
At the terminating office, for example,
two selectors are involved—an incoming
and a final selector. There is a brush and
a group selection at the incoming selec-
tor, and a brush, tens, and units selec-
tion at the final selector, all under con-
trol of the sender at the calling office.
When the incoming selector is seized, the
elevator is started upward, and as it
travels, it sends series of pulses back to
the sender, which counts the pulses and
stops the elevator when the proper
position is reached. This is called re-
vertive pulsing, because the pulses are
transmitted back from the controlled
end of the circuit to the controlling end.
This particular method of pulsing has
previously been described.*

For convenience in reference, a simpli-
fied schematic of the circuit employed is
given as Figure 2. The dotted section of
line from the front contact of the stp
relay passes through a steering circuit
and thence through contacts of a set of
register relays before reaching the count-
ing relays shown in this diagram. There

*Recorw, June, 1929, p. 395.

RSP — GR -_wj_

| ] -
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ORIGINATING = TO COUNTING
SENDER - RELAYS AND
- REGISTER
—
L%'II
T ' — -

Fig. 3—Simplified schematic of pulsing cir-

cuit in terininating senders
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is a set of register relays for each selec-
tion to be made, and the steering relay
guides the connection to the proper set
of register relays for each successive
selection. Depending on the particular
combination of register relays operated,
the lead from the sTp relay will be guided
to one or another of the terminals o to g
of the counting relays. As soon as the
panel selector has been seized, and an
elevator started upward, a succession of
pulses is returned to the sender and is
counted by the counting relays. These
are operated successively beginning with
the pair to which the lead from the stp
relay has been connected, and when
relay Bo’ operates, after the last pulse
has been completed, the upward motion
of the selector is stopped.

This counting circuit is essentially the
same as that used by the sender in
counting the dial pulses from the sub-
scriber, but counting is done in the re-
verse order. Dial pulses are counted from
the first to the last sent, and the position
of the counting relays when the pulses
cease gives an indication of the digit
dialed. With revertive pulses, a prede-
termined number is set up on the count-
ing relays, and after this number of
pulses has been sent back by the selector
and counted, the selector is stopped.
The pulses themselves are formed dif-
ferently, since dial pulses are caused by
brief openings of the line circuit, while
with revertive pulses, one side of the
trunk 1s grounded and the other side 1s
alternately connected to battery and
ground. The net effect 1s the same, how-
ever, since in both cases the pulses are
formed by periodically interrupting the
flow of current over the line. The speed
of revertive pulsing under the favorable
electrical conditions which exist on
interoffice trunks is much greater than
that of dial pulsing from subscriber sta-
tions. While dial pulses are sent at a rate
of about ten per second from subscriber
stations, revertive pulses have a speed
of some thirty per second.
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In the crossbar system,* selec-
tion 1s accomplished by the opera-
tion of crossbar switches after suit-
able idle paths have been found.
This location of suitable paths and
the operation of the crossbar
switches is carried out by markers,
of which there are two types: one
for originating offices and one for
terminating offices. Since in many
locations both panel and crossbar
offices would be used in the same
area, however, it was desired to re-
tain revertive pulsing as the means
of transmitting subscriber numbers
from originating to terminating
offices so that a call originating in a
panel office could be completed to
a crossbar office or vice versa. This
1s accomplished by the use of
senders} In both originating and
terminating offices in the crossbar
system. Originating senders, like
the senders of the panel system, count
and record the pulses that are trans-
mitted from the subscriber’s dial and
employ revertive pulsing for trans-
mitting the number of the called sub-
scriber to the terminating office.

Terminating senders are interposed
between the terminating markers and
the originating senders to record infor-
mation transmitted by revertive pulsing
and to translate it into signals that the
terminating marker may use in control-
ling the selection. To crossbar originat-
ing senders, or to panel senders, these
terminating senders thus behave as
panel selectors. They send a sequence of
revertive pulses as soon as they are
seized, and the pulses are counted and
the sequence is momentarily stopped in
accordance with the numbers recorded
in the senders at the originating office.
The revertive pulses must also be
counted and recorded in the terminating

*RECoRD, [eb., 1939, p. 173.

TREcorD, June, 1939, p. 327; July, 1939, p. 356;
Aug., 1939, p. 373

{REecorp, April, 1939, p. 234.
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systems for completing calls

sender so that the information they con-
vey may be turned over to the termi-
nating marker.

The pulses are counted at the origi-
nating senders by circuits similar to
those already described. They are sent
from the terminating sender by the
simple circuit shown in Figure 3. This
circuit takes the place of the circuit at
the right of the dotted line in Figure 2,
and it transmits revertive pulses to the
originating sender by alternately ground-
ing and connecting battery to the tip
lead while the ring lead is held grounded
continuously. Relay L remains operated
during the period of pulse transmission,
held either over the trunk and back to
ground at the stp relay in the termi-
nating sender, or directly from ground
through a front contact of Gr. The
pulses are sent by the action of relays
stp and Gr. Relay sTp operates when
the sender is seized, and in turn operates
Gr. When Gr operates, however, it
places ground on the tip lead, and thus

releases stp. This pulsing continues
until the Bo’ relay of Figure 2, or its
451
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equivalent at the originating sender,
opens the circuit. The pulses are trans-
mitted to the counting relays at the
terminating sender by relay Gr

There are thus two types of pulsing
employed in completing calls that are
dial throughout: dial pulsing, which may
be called type 4, and revertive pulsing,
which mayv be called type B. If a pulsing
system is considered to include both the
pulse sending and pulse receiving cir-
cuits, there are really two varieties of
each of the two basic types. These may
be differentiated as a1 and a2, and BI
and r2, and the conditions under which
they are used are indicated in Figure 4.
For both systems a1 and a2, the sending
device is the subscriber dial, but for a1,
the receiving circuit is the step-by-step
circuit shown in Figure 1, while for a2,
it is either the counting and register
relays of the panel sender, or the count-
ing relays and the registering crossbar
switch of the crossbar system. For both
systems BI and B2, the receiving circuit
is a set of counting relays in the origi-
nating sender, but the sending circuits
differ for the two systems. For B1, it 1s
the commutators and brushes of the
panel selectors, while for B2, it is the all
relay circuit of Iligure 3

Dial-to-dial calls comprise the great
majority of calls in dial areas, and are
the simplest from the point of view of
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pulsing methods. Since there are usually
some manual offices in a dial area, and
there are always dial “A” boards, toll
boards, and PBX boards, all of which
employ manual operators, it is necessary
to provide methods for completing both
manual-to-dial and dial-to-manual as
well as dial-to-dial calls, and because of
the more varied conditions, the pulsing
systems are more numerous. These dial-
ing systems will be described in a forth-
coming issue of the REcorp.

Tue Auvrnor: Beginning his telephone
career with the New Ergland Company,
H. C. Caveriny's
first work was sub-
scriber’s station in-
stalling, on which
he worked for three
vears. He was ap-
pomted manager of
the Southbridge ex-
change in 1903, and
in 1gch assumed
similar charge at
Marlboro. In 1909
he went to Wor-
cester as private-
branch exchange
and central-office installer, and came from
that citv to the Laboratories in 19159. His
work with the Svstems Development De-
partment has been devoted entirely to
sender development.

H. C. CaveErLY
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Dialing Habits
of
Telephone Users

NE of the interesting investi-

gations of the Laboratories
which wartime problems have in-
terrupted is a study of the habits of
telephone users in dlalmcr numbers.
Under the direction of L. J. Stacy
a circuit arrangement of electrical
stop-clocks was set up and a com-

August 71943

plete study of; the:perfarmance of
200" persons recorded before the
work was stopped. Records were

made’for several typical numbers of
the time taken by each individual
to locate the proper digits, wind
up the dial and send the number.
The overall time for sending a
seven-digit number was found to be
about twelve seconds. Information
secured in this study has already
been of value in guiding the rear-
rangement of available step-by-
step apparatus in certain othces to
carry an increased load.

Above: V. F. Blefary dials into the test
apparatis

Left: F. C. Griese records the reading of
the stop-clocks
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Communication System Along Alcan Highway
Now More Than Two-Thirds Completed

HE second and longest link of the
Alcan Highway communication sys-

tem has recently been completed. It con-
nects Dawson Creek, British Columbia,
with Whitehorse in the Yukon territory
of Canada—a distance of goo miles.
Over each of two pairs of steel-core wire
both voice and telegraph will be trans-
mitted. The third and final link, running
some 650 miles from Whitehorse to Fair-
banks, Alaska, is already being actively
constructed by crews working from both
ends. Work on the first section—from
Fdmonton, Alberta, to Dawson Creek—
was put into service on December 1 as
already described in the March Ricorp.
Fach pair of wires over the entire
length of this 2,000-mile communication
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line will provide a d-¢ telegraph circuit,
a voice-frequency telephone circuit, and
a Cg carrier system. One of the carrier
channels on one line will be used tfor a
40C1 voice-frequency carrier telegraph
system supplying twelve telegraph chan-
nels to be used for teletype service. In
general, the carrier channels will be used
for through transmission while the d-c
telegraph and the voice circuits will be
used for communication between local
points and for maintenance. Between
Dawson Creek and \Whitehorse are ten
repeater sections and from each re-
peater station a line crew and truck
patrol, such as is illustrated in the photo-
graph above, travels in each direction
halfway to the adjacent stations.

Angust 1943
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A—An easy stretch along the
“ American Burma Road”

B—Difficuities in the construc-
tion of the Alcan Highway be-
come readily apparent fron: this
view of the road taken some 8o
miles below Whitehorse

C—The soil formation along
much of the Alcan Highway
consists of a few feet of muskeg
—a composite consisting chieflv
of decayed vegetable matter

resting on perpetnal ice. s a
result, the trees are shallow
rooted and fall with verv little
wurging. As many as 33 trees
have beeir removed from the line
i1 a single day over one section.
The high-strength steel wire ein-
ploved prevents such falls from
breaking the wires, but short
circuits are caused and are
prompily removed by patrolling

line crews

August 1943
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N LONG distance transmission sys-
tems, there must always be an ade-
quate margin between signal and
noise. Noise introduced at the point
where the signal level is at its lowest—
that is, at the input to each amplifier—
will limit the permissible line attenua-
tion, and hence the length of line be-

tween repeater stations. Close control of

tube noise is therefore of importance in
keeping down the cost of the system
without sacrificing telephone quality.
Noise output of an amplifier whose in-
put circuit is a pure resistance is the sum
of the effects of thermal noise in the
input resistance and of tube noise. If the
~amplifier had a perfectly quiet tube in
its first stage, the noise measured by a
meter in the output circuit would be due
to the thermal noise. Replacing the
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Noise

Measurements 1n

Vacuum Tubes

By J. J. DEBUSKE
Transmission Development

quiet tube by an average tube
would increase the power output
of the amplifier by an amount due
to tube noise.

Several measuring sets for de-
termining tube noise have been
devised on this principle. The one
described here was set up to meet
the need for a fast and simple
method of measuring, under actual
operating conditions, the noise con-
tributed by a tube in the first
stage of the line amplifier in K1
carrier systems. The measuring
equipment is shown at the left;
and its block diagram in I'igure 1.
The 135-ohm termination is con-
nected to the input circuit of
amplitier No. 1, which is the Ki
carrier-line type. This input circuit con-
sists essentially of a transformer with
impedance ratio 135:30,000 and a
30,000-ohm termination on the high side
which is connected to the grid of the
tube under test. An attenuator, a flter,
a second ampliher and a calibrated
thermocouple meter, which serves as a
power measuring device, complete the
equipment.

It has been shown by J. B. Johnson
experimentally and H. Nyquist theo-
retically that thermal noise-power may
be expressed by the relation 4xTAf
where x is Boltzmann’s gas constant
(1.37 x 107" ergs per degree), T is the
absolute temperature, and Af the width
of the frequency band of the measuring
equipment. Substituting the operating
values for temperature and frequency
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CALI-
AMPLIFIER 1 BRATED
METER
3
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Fig. 1—The tube under test is placed in the first stage of ampli-
Jier 1. An attenuator, a filter, a second amplifier and a calibrated
thermocouple meter complete the equipment

band it appears that the

noise-power and the
total noise-power. It is
shown in Figure 2
plotted against total
noise-power. Since the
input transformer is not
ideal, corrections must
be made for its effect on
the input termination.
Tube-noise-power |is

thermal noise-power at
the input of the ampli- n

/

fier 1s 3.4 x 107 milli-

/

/

watts. This is 134.7 db 10
below one milliwate.

Since the input of the
amplifier is terminated

by a matched imped-

ance only half the noise-

power, which is 3 db

less, is delivered to the
amplifier.

[f an ideally quiet
tube could be inserted

in the first stage of
amplifier No. 1, the

thermal noise would

produce a reading of one
milliwatt on the cali-

brated thermocouple
meter when the overall

gain of the measuring
set had been adjusted to

TUBE NOISE IN DECIBELS (ABOVE THERMAL NOISE)

137.7 db. Any actual

tube 1n this position
will give a larger read- /

ing due to its tube noise.
The db change in at-

tenuator setting re-
quired to bring the

meter reading back to
one milliwatt indicates

8 . |
in db the total noise- © R OISE. POWER IN Deel

power above thermal
noise referred to the in-
put of the measuring
set. The tube-noise-
power 1s the difference
between the thermal
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TOTAL NOISE POWER IN DECIBELS
REFERRED TO INPUT OF MEASURING SET)

7 8 9 10 H 12
(ABOVE THERMAL NOISE

Fig. 2—Chart for converting total noise-power, referred to the

input of the measuring set, to tube-noise-power. Inasmuch as

the input transformer of the measuring set is not ideal, corrections

must be made for its effect on the input termination. Tube-
noise-power is shown in Figure 3
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500 T T

of tube noise. Where the

noise characteristics of

1

200 ; ‘ t

various types of vacuum

100 ; :

! .
‘ ] tubes are required, the
‘ /K ' arrangement of Pear-

son is desirable. The

two methods of meas-

urement are function-

50

ally similar in that the

equivalentinput circuits

20

of both sets may be rep-
resented by a grid .

sistance and an assumed

resistance representing

the ohms equivalent re-

In Pearson’s arrange-

EQUIVALENT RESISTANCE IN THOUSANDS OF OHMS

|
|
|
1' sistance of tube noise.
|
[ ment, however, the

f T
|
| I

measurement is made
by varying the amount
of grid resistance while

]
L]

{
|
|
2 4 6 8

Fig. 3—Chart for converting tube-noise-power, referred to the
input of the measuring set, to ohms equivalent resistance

shown in Figure 3 expressed in ohms
equivalent resistance. In otherwords, this
resistance is the ohmic resistance that is
required in the grid circuit of the equip-
ment to generate thermal noise which is
equivalent to the noise voltage de-
veloped by the tube.

Another noise measuring set, designed
by G. L. Pearson, differs in that the
amplified noise voltage of the tube under
test is adjusted by an attenuator to give
a suitable reading on the output meter
when there is no terminating resistance
in the grid circuit of the tube. By adding
grid resistance until the noise output is
doubled, the tube noise voltage E be-
comes equal to the thermal noise voltage
and may be calculated from the ex-
pression, E?=4KTR, where R is the
added grid resistance and may be repre-
sented as the ohms equivalent resistance

10
TOTAL NOISE POWER IN DECIBELS ABOVE THERMAL NOISE

12 14

in the first measuring
equipment that was de-
scribed the grid resist-
ance remains constant.

Tue Autnor: J. J. DEBUsSKE joined the
Systems Development Department of the
Laboratories in
1930 as a messen-
ger. In 1936 he be-
came a Technical
Assistant in the
carrier telephone
and repeater lab-
oratory where he
tested and main-
tained equipment.
Since 1941 Mr.
DeBuske has been
concerned with car-
rier telephone re-
peaters. He re-
ceived the B.S. degree in Flectrical Engi-
neering from the Newark College of Engi-
neering in 1941 and became a Member of
the Technical Staff this year.

J. J. DeBuskE
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New Heapser PErmiTs S1GNAL
Mex 1o WEar HELMETS

A new headset, designed by the Labora-
tories and made by the Western Flectric
Company, has been provided for our fighting
forces by the Signal Corps. I.. W. GILEs,
Warter KavLix and F. E. ENGELKE were the
Laboratories engineers who were concerned
with the project.

Now being manufactured in large quan-
tities by the Western Electric Company, this
set furnishes the answer to the problem
of how signal men can wear headsets under
the new-type steel helmets which come well
down over the sides of the head.

The new and smaller set replaces the
regular headphones which forced Signal
Corps men to go into battle zones bare
headed. It not only permits them to have
protection against head wounds, but keeps
out the noise of battle and affords better
reception.

Somewhat similar in appearance to the
hearing aids worn by civilians, the device has
a small, soft plug that fits into the outer
orifice of the ear, and thus is a more effective
seal against outside noises than was the
bulky receiver with large rubber caps. It has

A soldier wearing the new small head receiver
set under his helmet
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The small recetver set with its clothes clip

and a transformer which permits it to be

used with a high-impedance output circuit
such as a radio set

a flat, narrow headband made of semi-
spring steel—which can be bent to the shape
of the head.

In tropical lands, this set is more com-
fortable than the old with its large rubber
earcups pressing on sweat-dampened skin.
It permits free circulation of air, and it
will allow for sanitation, too, through issu-
ance of a new pair of plug inserts to each
new wearer. The inserts that are employed
are made of neoprene, said to be even
better than rubber.

Miniature receivers that are provided
have a higher sensitivity and fidelity of tone
than did the old headphones. This is due in
part to the fact that the insert focuses the
sound directly into the ear channel. The set
uses far less material than the old one and
can be used interchangeably with all ground
signal equipment.

A clothes clip on the cord enables the
operator to attach it to his shirt, thus
keeping any pull on the cord from being

transmitted to the receiver.

TRANSPORTATION

In the past few months the efficiency of
cars used for commuting to New Jersey lo-
cations has steadily increased, due to the
codperation of owners and riders with Trans-
portation Committees. So successful have
been these efforts that many of the gasoline
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allotments were at an absolute minimum
when OPA reduced the value of B and C
coupons. At first no appeals were enter-
tained, but after about a month repre-
sentatives of OPA of the Newark District
made inspections of the Murray Hill and
Whippany plants and designated emplovees
of these plants as eligible for restoration of
the cut in the value of B and C coupons
where deemed necessary by the Transpor-
tation Committee. Future gasoline rations
will therefore be provided on the basis of
actual mileage approved by the Commit-
tees—a measure showing full codperation
of OPA.

Practically all plants averaging 3.5 pas-
sengers per car were placed on the approved
list. Other plants required special investiga-
tions and approvals. The 3.5 figure was re-
cently reached at Whippany but irregular
hours and unidentified cars have kept the
Murray Hill average at approximately 3
passengers per car.

‘o ascertain the effects of unidentified
cars on our averages, a special car sticker
has been designed to be placed on each car
registered with Transportation Committees

at various New Jersev work locations. This
sticker contains a bell for each regular rider
in the car and all cars not displaving such a
sticker will eventually be required to register
before entering Laboratories work locations.
OPA representatives have expressed special
interest in this plan and a considerable num-
ber of favorable comments have Dheen re-
ceived upon it.

As is the case with all rationing, trouble ex-
perienced by our Transportation Commit-
tees in getting members of the Laboratories
to coGperate has been due to the feeling that
other companies’ Transportation Commit-
tees were more liberal. However, those Com-
mittees have not been approved by OPA
and all their gas mileage rations are there-
fore automatically cut 20 per cent.

A spot check on approximately 700 auto-
mobiles used by Laboratories people to reach
Murray Hill and Whippany showed that
half had been driven over 30,000 miles
and eight per cent over 60,000 miles. This
group of cars would easily handle essential
transportation for some time if eflicient
group commuting practices were followed
and the cars were pooled. However, as the

Teletypes are in every pumping station along the newest oil pipe lines
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case ‘stands, many of the better cars are
driven short distances daily and many of the
high-mileage cars are driven longer dis-
tances. Therefore, the distribution problem
that may have to be faced if and when the
repair problem becomes more acute is to make
sure that the right car is in the right place.

As to tires, the supply of new tires looks
somewhat skimpy for the next three to six
months after which time newly available
svnthetic rubber will be made into new
tires for essential driving. Many members
of the Laboratories who are qualified to
apply for new tires mav be delaved in
obtaining them because their Rationing
Board’s uota has been used. Fach Board is
given a monthly quota; applicants who do
not obtain tires one month are automatically
placed at the head of the list for the fol-
lowing month.

As to gasoline, obviously anv amount of
gas we can send across the ocean helps hold
down the toll of lives, so we at home must
get along on as little as possible.

OiL AND TELETYPEWRITERS

All oil pipe lines have a communication
svstem paralleling them. The three most
recent lines—Bavou, which runs mostly
northward from a seaport in Western
IFlorida; Plantation, which runs northeast
from Baton Rouge to Greensboro, North
Carolina, and “Big Inch,” the 24-inch line
which runs from Longview, Texas, to
Phoenixville, Penna.—are controlled by mes-
sages sent over private teletvpe systems fur-
nished by Long Lines. Operations are directed
by a dispatcher, who communicates with each
pumping station by tvping out his message.
Thus a positive record of each order and re-
port is kept at two points at least. Since
cconomy dictated the use of existing Bell
System lines as far as possible, the teletyvpe-
writer circuits are much longer than the pipe
lines theyv serve.

In front of the dispatcher is a tape, which
moves at a speed proportional to that of the
oil in the pipe. Whenever oil of a different
character 1s started through the line, the
fact is noted on the tape. As the head of the
new ‘“tender” approaches each station, the
attendant is warned by teletype so he can
open and close valves in proper sequence, to
divert the oil into the proper tank.
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Major General Harry C. Ingles

Major GexeraL IxcrLes Now
CHIEF SigNaL OFFICER

On the retirement of Major General Olm-
stead, command of the Signal Corps has
been given to Major General Harry C.
Ingles. Graduating from West Point, he was
commissioned a second lieutenant of in-
fantry and attained the rank of lieutenant
colonel in 1435, He attained his present rank,
which is for the emergency, in December of
last vear.

General Ingles’ first service was in the
northwest and on the Mexican border. Dur-
ing World War | he was an instructor in the
training of signal ofhicers. After the war he
attended and graduated from the Army
Signal School, was an R.O.T.C. instructor
at the University of Minnesota, and was
Signal Officer in Manila. From 1924 until
1926 he was director of the Signal School at
Fort Monmouth and was either a student or
an instructor in various Army schools until
1932 when he returned to Ifort Monmouth.
I‘'rom 1935 until 1939 he held various staff
assignments including membership in the
Signal Corps Board. He was assigned in
November, 1940, to Headquarters of the
Third Army and in March, 1942, was sent
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Our National Emblem should have a place in

every home. To that end, a nation-wide com-

mittee has been formed, one of whose activities

has been to make available a moderately priced

flag suitable for home display. Three sizes are

stocked by the Club Store of which the largest
is shown here

overseas. Subsequently he became Deputy

Commander of the United States forces in

the Furopean theater of operations, from

which he was assigned to his present post.
Coincident with General Ingles’ appoint-

ment, the War Department has announced

a reorganization of the Signal Corps into

five operating services, as follows:

Enugineering and Technical Service—Major
General Roger B. Colton

Procurement  and  Distribution  Service —
Major General William H. Harrison

Personnel and Training Service—DBrigadier
General ]. V. Matejka

Army  Pictorial Service—Colonel Kirk B.
ILawton

Army Communications Board — Brigadier
General F. E. Stoner
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Outpoor TELEPHONE BootrHs
FOR RESIDENTIAL AREAS

Among the changes which the war is bring-
ing to the telephone business is the use of
outdoor telephone booths in residential
areas. If most of the homes had telephone
service, as would normally be the case,
there would be little need for public tele-
phones, and the neighborhood drug or
candy store would house them. But in war
housing developments, residence telephones
seldom can be installed, or stores built,
either, so coin boxes are installed outdoors.
Sometimes they are on the porch of a
building; in other cases they are set right on
somebody’s side lawn.

After a field check discloses the need for
the service, and the probable center of de-
mand, home owners are canvassed for per-
mission to make an installation on their prop-
ertv on a regular agency agreement basis. In
Detroit there are 85 such booths in service,
with more on order. Collections indicate
about twenty outward calls per box per day.

ScuooL ror War TraINING

THE FOLLOWING LETTER has been re-
ceived from the latest section to complete its
course in the School for War Training:
MEMBERS OF THE STAFF:

As our ten-week period of training at the
BTLSFWT draws to a close several plans have
been suggested relative to the nature of our
parting gesture. Some feel that a dinner in your
honor would be most appropriate—others would
follow time-honored tradition with a plaque of
appreciation.

Since your primary effort, and ours, is toward
the successful completion of the war, we ask
that you accept in behalf of the American Red
Cross the enclosed cashier’s check, which might
otherwise have been used to defray the expenses
of a dinner or a plaque.

We hope you’ll accept this expression of our
deepest appreciation for the courtesy, codpera-
tion, and good fellowship extended to us while
we were here.

May your efforts, and ours, help speed the
war to the end which will establish freedom and
justice for all.

The check was for $68.50.

News NoOTES
Wittiam H. Harrison has been pro-
moted to the rank of Major General and
transferred from the Army Service Forces
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to the Signal Corps, where he will be Chief
of the Procurement and Distribution Serv-
ice. Formerly vice-president and chief engi-
neer of A T & T on military leave, General
Harrison has now resigned and has severed
all connections with that company.

Tue WesTery Erectric CompraNy has
leased a large part of the Packard Automo-
bile Building at §4th Street and 11th
Avenue, in New York City, for occupancy
for the manufacture of electronic products,
The total floor space to be occupied amounts
to 232,000 square feet. Initially it is ex-
pected that 300 people will be employed, and
eventually this may increase to as many as
2,000. Western Electric has also leased for a
period of four years the Holland laundry
Building in Jersey City near the Bayonne
city line. The building contains 70,000
square feet and will be used for the manu-
facture of communications equipment.

W. FowxpiLLer, R. L. Jones, R. G.
McCurpy and W. J. SHACKLETON visited
Hawthorne on June 22.

K. K. Darrow attended the 255th meet-
ing of the American Physical Society held at
the State College of Pennsylvania on June 18
and 19. At the Pacific Coast meeting of the
Society, held at Stanford University on
July 10, Dr. Darrow presented an invited
paper on Entropy and Probability.

A. G. Soupenw visited the Western Electric
Company at Hawthorne on core problems.

F.S. Mawum, J. H. Ingmanson, G. G. WiIN-
spEar and V. T. WaLLDER attended the
A.S.T.M. meeting in Pittsburgh, June 29
and 3o.

R. R. WiLLiams, A. R. Kemp, B. S. Bices,
W. O. Baxker, J. W. MuirLex II, J. H.
Heiss and W. S. Bisuor visited Akron to
attend a general meeting on synthetic rub-
ber development and research.

C. C. Hrexins and C. H. SampLE at-
tended the A.S.T.M. meeting held at Pitts-
burgh. At this meeting Mr. Sample pre-
sented a paper on the Use and Measure of
Salt Spray Testing as Applied to Electro-
deposited Finishes. He also visited Haw-
thorne to discuss corrosion and finishes.

A. W. DascHkE discussed range meters at
the General Flectric Company in Boston.
He also visited the Western Flectric Com-
pany in Hawthorne regarding meters for
testing equipments,
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A1 THE aNNUAL MEETING of the Edward
J. Hall Chapter of the Telephone Pioneers
of America held June 25, 1943, officers for
the coming vear were elected as follows:
President, I.. R. Jenny, Long Lines; Vice-
President, J. W. Campbell, O & E. The
Secretary and Treasurer were reélected.
Lean SmrtH was elected to membership on
the Executive Committee. .. MoxTamaT
read a report of a Committee to form a
separate Chapter of the Pioneers for the
Bell Telephone Laboratories. The formation
of such a chapter has been approved by the
Fxecutive Committee of the F.dward J. Hall
Chapter and a recommendation to this effect
has been sent to the National Committee
for action.

Our EbprrorianL Face Is Rebp
Accuracy is an ideal in the technical
journalism of the Bureau of Publication, just
as it is in the rest of the Laboratories’ work;
mistakes in the Recorp have been infre-
quent, and of the kind which is obvious to a

careful reader. The editorial staff were
chagrined to learn from a number of readers
that the picture in the article “Historic
Firsts—The Condenser Microphone™ s
really of a double-button carbon micro-
phone. The correct picture, shown above,
is of the microphone used at President
Harding’s inauguration on March 4, 1921.

Bound volumes of the REcorp will carry
the right picture, and a few corrected copies
are available for exchange by those who
maintain a permanent file.

463

www americanradiohistorv com


www.americanradiohistory.com

Wilson Taylor

“I can tell vou where | am now as well as
some of the things 1 went through. To begin
with I am very near Bizerte. My outfit was
the first into Bizerte to get the snipers out
and see that it was safe for the rest of the
hoys to go in. We worked for six hours, then
it got dark and all of a sudden we ran into
some machine gun fire. The enemy used
some tracers and I was justin a place where
thev could see me and they did. They started
firing. I hit the ground and the fire went
about 4 inches over my head and stomach.
It sure is a good thing I am thin and not
like ANGEL,

“That was the first time I was fired upon
but we had a lot of artillery fire. One morn-
ing after going to bed early we woke up to
find that the Germans were only about two
blocks away and on a hill looking at us,

Army 367

In the Nation’s Service

As of June 30 there were §37 members of
the Laboratories on military leaves of ab-
sence. These men and women are divided
among the various services as jfollows:

Waves 17 Wacs 8

Navy, Marines and Coast Guard 145

which made it very uncomfortable for us.
But as Ju~NE savs, lots of things are military
secrets and vou folks will have to wait until
I get back, which I hope will be very soon.
(Augel and June are members of the Res-
taurant at West Street.)

“You asked if I miss the old gang, bov and
how. I am OK and have been verv lucky.
God has been with me and T am sure He will
stay. [ have only lost one finger and even
that could have been avoided. I am glad to
get out with no more than that happening
to me, so do not worry too much.

“Do not forget to keep sending us the
things we need and we will do the rest to
keep America free and safe for all of us.”

Edward A. Fern
“I am on an island in the South Pacific, in
very good health, but lonesome for the old

D. F. Cunko

ARTHUR JACKSON, Jr.
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Lt. K. E. WaTters

IrReNE M. BiEr

drafting room. All the gang still write to
me. It helps a man out when he's far awav
from home vet his pals still write to bolster
his morale. I would like to thank all the boys
and girls in the drafting room for not letting
this Marine down. Fven when I can’t write
they still keep sending me the news. I'm in
the service six months and evervthing
still going along swell.”

Irene M. Bier

“As vou can see I am in a rather hot spot.
(Irene is in Milledgeville, Georgia.) The
weather here is terrific. However, 1 joined
this ‘Man’s’ Navy to take a man’s place, so |
shall act accordingly. All of us are taking the
heat, long hours of study and general routine
in the best of spirits. As a Storekeeper [ often
hear Bell Telephone Laboratories’ name
mentioned for its work.”

Lieut. Col. Albert M. Elljott

“I have just completed a year’s duty as
Signal Officer, Southern Sector, Fastern De-
fense (ommand. The work is constantly
enlarging in scope and interest. For variety
there have been several trips outside the
U. S. surveying sites for new installations.
“My Bell System consciousness is pleas-
antly roused when operators at telephone
and radio installations enthuse on equipment
which bears the Western Electric Company
nameplate. Southern Bell has done wonders

August 1943

R. 1. CanTON H. C. DEVaLvE

in what was a sparsely telephoned area but
1s now full of air fields and camps, all heavy
telephone users.”

Arthur Jackson, Jr.

“I am delighted when I receive those
swell issues of the Recorp every month.
They are very interesting. I'll admit | didn’t
read them very much when [ worked in
Department 7524, but [ read them now and
find them full of things I didn’t think were
there. I am in a Nledical Unit, but I am
going to Cooks and Bakers School and hope
to make ratings at the end of my training.”

Capt. Ernest Graunas
“I have been in Australia for some time.
The ocean trip at Uncle Sam’s expense was
an enjovable one. My work is interesting and
[ enjoy the hospitality of the Australians.
Would like to hear from members of my
former department.”

William R. Carolan

“Well I'm back to vardbird again after a
few months’ reprieve. But I guess I'll be back
up there with Kes and the big boys after [
get out of this. 1 forgot to tell you we
changed to those wonderul suntan uniforms
the other dayv. Since then I've twice been
mistaken for a Good Humor man and once
for a gas station attendant. How 1 hate
those things. It seems that whenever I stand
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really something. Twenty or more push-ups,
followed by chins, running and mllllons of
other back-breakers that I can’t even
describe. Boy-we stagger for a while after
that. Course they have eased up somewhat
now bhecause of the last class which just
came in; they look awfully soft. T looked
them over very completely expeutmg o find
Ly~cn but no Lynch. Where is that guy?

“This place is a pertect set-up. We live as
well, and with less worries, than we did as
civilians. Fxcellent food, comfoltdb]e quar-
ters (four fellas in three rooms), nice class
buildings. You catch on, nice set-up. Come on
up, vou are welcome. Ninety hours a week,
275 per month, no overtime.”

R. T. Duffey

“Here’s another of those ‘it can only hap-
pen to Duffev’ incidents. On my first d"l\' at
the obstacle course 1 ran dl(mg like— (well
vou know what T run like)—and suddenly
came to a water obstacle which some second
lieutenant invented, 1 believe. Anvhow a
shavetail was standing there. Across the
stream, creek, or whatever it was, thev had
a rope strung. Being a man of good sense |

Nigmund Fronczak at Trafalgar Square
in London wheve he spent a furlough
7‘(’(‘4’)#/.)'

168

I.t. J. H. PEnNsTROM

MARTIN

J. F.

realized T couldn’t possibly make it hand
over hand on the rope. He kept saving, ‘Go
on, what are vou afraid of?’ but somehow
I couldn’t get myvself together. One of the
guvs fell in and only went up to his knees.
When the lieutenant got mad and said to
me, ‘Go on that rope or confound vou, vou'll
walk through’ I calmly stepped in and
strolled across. As a result he went with me
for the rest of the way (so T wouldn’t kill
myself T guess) and didn't sav a word.
I must remember to tell him about my
career with the Laboratories—that might
help him to understand.”
ok ok ok %

CartrerINE LEnxvoN has been granted a
personal leave of absence in order to attend
the Second Service Command gignal Corps
School at Paul Smith’s College, Saranac,
New York. One of the twenty-one women
chosen from two hundred applicants, she is
studving radio and code and at the end of
this course will start her Wac training.

Major Emii Avtsch of the Infantry has
been transferred to Camp Van Dorn, Miss.

GeorGe Jay WoLTERs, writing from ma-
neuvers in Louisiana, savs he’s proud of the
way Labs men in the service are making
their presence felt on the other side. George
hopes to le transferred to the Signal Corps.

GeorGe F. Fucns, an instructor in radio,
changed companies at Fort Monmouth,

Fowarp H. Bues of the Coil Winding
Shop is a Corporal at Fort Monmouth.

James Vo ConniNGHay, formerly a power
plant man, has received a third class petty
officer’s rating and has been assigned to the
Submarine School at New lLondon. Before
reporting there, James was on furlough
and made several trips to West Street.

Augnst 1943
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GeorRGE Bickarp is 1n a
statistical control unit at
Fort Wright, Washington.

I.r. KennerH E. WAaTERs
sends his regards to his gang
in the ¢C Drafting Room
from somewhere overseas.

I'rom CocHraNE IFIELD
where he gets plenty of
chance to fly, Josern A.
Jovce writes that the one
thing he wants most 1s to be
where his buddies are—over-
seas. He’s hoping he’ll get his
chance at those Nips.

CoNTROLLING the firing of
guns on a warship is the job
R. H. Tuxck is learning
at the Great lakes station.

Fravk A. KopiTek of the
Complaint Bureau is study-
ing navigation, routines
aboard ship and the duties
of a Quartermaster at the
Newport, Rhode Island, Na-
val Training Station.

Witrianm WieGsMany 1s with the AAT at
Michigan State College.

IF'rom Camr Parks, California, where he
is in the military training department,
James M. CrrLiLEN sent a note saving he'd
rather be back working for a living than in-
structing on small arms.

Wac HeLExy ELBERSON Is running a ton-
and-a-half truck for her Uncle Sam.

Becatse he keeps running into so many
Bell Svstem men at Fort Monmouth,
CuariLEs R. Srorix savs it’s hard to tell
whether it’s the Army Signal Corps or a
telephone convention.

Rapio Tecunicrany THoaas J. SLATTERY
has been sent to l'ennessee on maneuvers.

Fowarp P, Huiias s at Colorado
Springs, Colorado.

I'rom Toxorna, Nevada, Pacr P, Mew-
KONIAN writes that he enjovs knowing what
is going on in the East and he sends his re-
gards to Mr. LEamEr and his friends at
Murray Hill.

A worb of encouragement to those of us
whose loved ones are in service comes from
CuarLes F. Kreiy of the Medical Corps
who assures lLaboratories members that
Army Medical care is the best. “Our motto

August 1913

Louise Parictti and Kay Par-
sons of Building R at their
barracks

of ‘Service Above Self’ is
lived up to 100 per cent,” he
writes.

EiLwoop N. Riker, pre-
paring to solo soon out at
Camden, Arkansas, finds the
people of that town the most
friendly he’s come across in
the south.

No LONGER a member of
the Air Force, WiLLiam V.
FFrusuinGg  has  begun  an
eighteen months’ engineering
course at the University of
Connecticut.

HerBerT C. DEVALVE is
studying out at Colorado
State College.

As av M.P. it 1s ALFRED
STILLER’S job to go to va-
rious camps to pick up pris-
oners who have gone
AW.OIL. and bring them
to his station at Greenville,
Pennsvlvania.

Roger W. WaLTER, Army
Air Force Pre-Meteorology student, is
studving at Bowdoin College, Maine.

RoerT N. Canroxn is at lowa State Uni-
Versity.

Cavr. I. C. OsTEN-SACKEN has written
recently from MacDill ield, Florida.

Cart. F. B. MoxELL, whose work in De-
troit keeps him more engineer than soldier,
sends greetings to all his friends at the
Laboratories and to all his former associates
now scattered over the world.

RoserT J. DrouTis at Biggs Iield, Texas.

[.awrence O'DoxocHUE has begun the
study of Radar at Camp Davis.

James V.CunNiINGHAM LT.OwEN N.GIERTSEN
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Emil Sesso (center) and his associates who make drawings for Air Corps
equipment were thrilled to hear from Captain Mario Sesso, Emil’s
brother and a bomber pilot from the South Pacific, how important was the
Western Electric radio telephone in his plane. Others in the picture are  he

R. 1. Forrest, George Meszaros and L. J. Mase

As an arpreENTICE Chief Petty Officer, at
Sampson, N. Y., with 110 men under him,
ArTHUR V. Frovric has had his hands full
since joining the Navy.

AMoNG THE vistTors to the Laboratories
recently was Joun I. Martin who has just
started intermediate flight training at
Naval Air Base.

FAGERLY awalTING a transfer to a pre-
flight school, GrEGory CHaBRA, recently
classified as a pilot, has been bunking with
Gerarp E. Davis, also a Bell Labs man.

Major W. E. STEVENs has been assigned
to the Army Air Force at Mitchel Field.

Herman E. Manke wants to let his
friends know his new address is Orlando,
Florida, where he’s flying A20G’s, AT11’s,
AT17’s and BD7’s.

Micuaerl F. Grirrin’s letters from the
Bainbridge, Md., Training Station to the
bovs and girls in Building R are considered
among the best of those coming into the
Electronics Shop.

A visrror to the laboratories recently
was Jonn I'. GuLix, a student glider pilot
at Lubbock Field, Texas. Jack, who went
into the Service in September, 1940, with
the National Guards, 1s a Staff Sergeant.

Rosert F. HENNEBERG is a special M.P.
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being trained for
the escort guard
who will go over-
seas to pick“up
prisoners and
bring them back
to this country.

BerTraM H.
SoMMER’s letters
from his training
ship at sea come
addressed to Mr.
and Mrs. Every-
body, at B.T.L.
He signs them
Bert, Rear Ad-
miral “U.S.B.E.”
U. S. Bathtub
Fleet. Bert has
been firing guns
and abandoning
ship so much that
doesn’t even
get excited now
when the signal
for these drills comes over the loudspeaker.

Harry F. Jounson, who paid a call re-
cently on his friends at the Labs, is now with
the Amphibian Fngineers at Camp FEd-
wards. He is a Western Electric man.

O~ LEAVE after having completed his
training for the Air IForce at Yale University,
TLieut. WitLiam A. Von Graun visited the
Laboratories. He has since been assigned to
the Baer Field Fort Wayne Troop Carrier
Command as a Maintenance Engineering
Offcer.

CommisstoNED a second lieutenant at the
Pan-American Airways Navigation School,

s ¥ ‘:\I -..::
o :
W. M. FrusHiNG
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Coral Gables, Joux H. Pennstrom, Jr.,
has been assigned to the Troop Carrier
Command, otherwise known as ‘“Para-
troops.” He visited West Street before leav-
ing for his new assignment which he hoped
would be the South Pacific.

Doxawp K. Cuxeo has been transferred
from St. Simon’s Island, Georgla, to an air-
plane instruments school in Chicago.

THEsSE MEMBERS of the Laboratories have
also written to the REcorD:

William T. Reck, Edward Filipovits, Joseph C.
Young, Edward J. R. Lang, Charles L. Semmel-
man, Bernard C. Guinter, James ]. Viggers,
Philip E. Watts, Alfred O. Schmitz, Daniel ].
Brady, Andrew F. Bartinelli, William P. Har-
nack, William R. O’Neill, John M. Marko.

News NOTES
C. S. Knowwrroy, at the Leland Flectric
Company, Ohio, studied motor generators.
MoToR AND RECTIFIER (uestions took
F. F. SteBerT to the General Electric Com-
pany at Lvnn, Mass.

H.I'. l.aNGABEER tested rectifier inverters
at Kau Claire, Wisconsin.

V. T. Carranan visited D. W. Onan and
Sons, Minneapolis, and the U. S. Motors
Corporation at Oshkosh, Wisconsin, re-
garding gasoline engine sets.

J. H. MuriLican, Jr., of the Systems De-
velopment Department, received his B.E.E.
deglee from Cooper Union School of Fngi-
neering on June 12. He was awarded the
Henri D. Dickinson prize of #125.00 In war
bonds for the best record in the senior year.
During his senior year he was President of
the Cooper Union Student Branch of the
American Institute of Electrical Engineers.

K. M. WEEks has been transferred from
the General Accounting Department to the
Personnel Department as Assistant Secre-
tary of the Employees’ Benefit Committee,
reporting to J. S. Epwarps, Secretary. Mr.
Weeks takes the place of G. A. BropLEY
who was recently appointed Assistant Treas-
urer of the Laboratories.

“l'ur

AUGUST 16, 1943
Under the l.eaves Thomé
Orchestra
The Time of Lilacs Chausson
Gladys Swarthout
Enchanted Lake Liadoff
Orchestra
Dancing in the Dark from Schwartz
“T'he Band Wagon”
()l.ld\ s Swarthout
Cossack Dance from “Mazeppa'  Tschaikowsky

Orchestra
Auvergne IFolk Song
arr. Cantalonbe
Gladys Swarthout

L’ Antoueno

AUGUST 23, 1943

For the Children (Large and Small)  Traditional
Nursery Rhyme

Orchestra
Vilia from “T'he Merry Widow” Lehdr
Grace Moore and Chorus
Waltz from “The Nutcracker Tschatkowsky
Suite”
Orchestra
O Mi Babbino Caro from Puccini

“Gianni Schicchi”
Grace Moore

TrLepHoNE Hour?”’

(NBC, Monday Nights, 9:00 P. M. Eastern War Time)

La Ronde des Lutins Bazzini
Orchestra
Siboney Lecuona
Grace Moore and Chorus
AUGUST 30, 1943
Tales from the Vienna Woods Strauss

Orchestra
Havanaise Saint-Saéns
Jascha Heifetz and Orchestra
Sicilienne Bach-Auer
Old Vienna Godowsky-Heifetz
Caprice No. 20 Paganini-Kreisler
Jascha Heifetz and Orchestra

SEPTEMBER 6, 1913

Ballad ot Adamastor Meyerbeer
from “I.’Africaine”
Nelson Eddy
Valse from “Serenade for Strings”  Tschaikowsky

Orchestra
At the Balalaika
from *‘Balalaika”
The Lord Chancellor’s Nightmare
from “Iolanthe”
Nelson Eddy
Beautiful GGalathea Overture
Orchestra
How Do I l.ove Thee
Nelson Eddy

Posford-Stothart

Sullivan

Von Suppé

Lippé

August 1943
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Men of the Laboratories

(Chosen by [Lot)

A RESEARCH WORKER on electrical net-
works 1s WirLiam BocHosian, who entered
the T.aboratories in 1936 after receiving his
M.S. degree in electrical engineering from
the University of Pennsylvania and teaching
for a year at Ohio State. I'or a time he was a

WiLrLiam Bocrosian

member of Transmission Networks, then
transferred to Mathematical Research. One
project on which he spent considerable time
was the mathematical studv of feedback
amplifiers for radio transmitters. To his
current war work he has brought a strong
grasp of theory and a quick perception of
what circuits can be made to do.

Mr. Boghosian is one of our recent fathers,
having a son five months old; his home is in
Forest Hills. Before war work absorbed so
much of his time, he took a number of
courses in the out-of-hours program and also
at Columbia.

* % % % %

ArtHUR D. BEERS, known as “Art” to all
of his friends at Whippany, did not wait for
war to get into the army. But after a vear’s
training, a leg injury sent him to the
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hospital for several months. Then came
Pearl Harbor. Three davs later, Art was
mustered out to become a war worker at our
radio laboratories hecause of his Signal
Corps experience in communications main-
tenance. Now he assembles intricate cir-
cuits and assists in making them work art the
Whippany laboratory.

Art has been married nearlv two vears
now. His home is in nearby Morristown. His
favorite hobby is bowling, but softhall
proves so attractive at Whippanv that he
often belts one out and takes his chance on
base running. Nearly twenty per cent of
Art’s salary goes for war bonds, and he has
on several occasions donated blood on short
notice.

* ok % ok %

StarTiNG to work when he was sixteen
did not put an end to JoE Wurscu’s educa-
tion; at first he was in a chemical house, so
he took up chemistry; then he went into a
machine shop and took a four-vear course
at Hebrew Technical Institute, from which
he graduated. In 1929 he entered the De-

ArtHUR D). BEERS

August 1943
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velopment Shop, and later
transferred to Building Main-
tenance, where he works on
elevators, pumps and com-
pressors. As a recreation, he
builds ship models, one of
which is shown on this page.

At one time Joe was a bovs’
club leader in the neighbor-
hood house of a Manhattan
church. There he met the girl
he married; they live in their
own home in Hollis.

With his associates, Joe is
responsible for twelve eleva-
tors in the West Street block,
one in Building R, and three
in the adjoining warehouse;
six are for passengers, one for
mail, the rest for freight.

News NotrEks

H. D. Breixer of the Out-
side Plant Development De-
partment received a Bachelor
of Electrical Engineering degree from Brook-
lyn Polytechnic Institute in June.

Coorer Union has granted degrees to
two members of Transmission Apparatus
Development Department, a B.F.F. degree

A ship model by Joe Wursch

to B. C. MEvER, and an M.E. degree to R. P.
MUHLSTEFF.

D. E. Truceksess has received honorable
mention in the 1942 A.LLE.E. National
Prize Award for the best initial paper. The
award was based on his paper, Regulated
Rectifiers in Telephone Offices.

J. H. Incomanson, V. T. WaLLpEr and
J. B. Howarp visited the Western Flectric
Company at Point Breeze to discuss de-
velopment problems on rubber-covered wire.

August 1943

Josepu F. WurscH

A. N. Houwpen, C. J. CHRISTENSEN and
S. O. Morcan represented the Chemical
Department in a conference on crystal grow-
ing with the Brush Development Company
at Cleveland. Mr. Holden also discussed the
growing of crystals at M.LT.

QuarTz crystaL problems took C. J.
CurisTENSEN to Hawthorne.

INDUSTRY-WIDE RESEARCH and attendant
financial collaboration in the textile industry
on a national and unprecedented scale were
foreshadowed on May 27 when the board
of directors of Textile Research Institute,
Inc., unanimously approved plans for a five-
point program of codperative industrial re-
search. A. C. WaLkEeR of the Laboratories is
a member of the board of directors of the
Institute whose plans “are a direct outcome
of the growing recognition that the technical
basis of the industry is being revolutionized.”

Tue Boarp or TrusTEEs of Princeton
University reélected J. I.. BARNES to mem-
bership on the Advisory Council of the
Department of Mathematics.

Tue Ju~e 1ssuk of the Journal of Applied
Physics and the June 12 issue of Nature
carry an article by Frank1in L. HuxT on the
New Murray Hill Laboratory of Bell Tele-
phone Laboratories.
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OBITUARIES

Frep R. McMurry, a member of the
Technical Staff in the Switching Engineer-
ing Department,
died on June 28.
After attending the
University of Tlli-
nois for a year Mr.
McMurry trans-
ferred to Columbia
University from
which he received
the A.B. degree in
1g90o. He entered
the Bell System in
1904, first with the
New York Tele-
phone Company.
He transferred to
the Installation De-
partment of the Western Flectric Com-
pany in 1906 and then to its Fngineering
Department shortly thereafter. Since 1914
practically all of his time has been devoted
to the development of printing telegraph
apparatus of all types and he contributed
much towards making available the neces-
sary apparatus required for the rapid ex-
pansion in this field. From 1931 he had been
responsible for directing and maintaining
technical contacts between the Iaboratories
and the Teletype Corporation in Chicago.

* * * * *

Crartes W, Mivs, a supervisor in the
plant and mechanical service group at the
Whippany labora-
tory, died on June
18. He joined the
Commercial Prod-
ucts Development
Department at
Whippany in 1929
as a building and
grounds utility
service hand and in
1942 was placed in
charge of the night
maintenance group.
Before coming to
the l.aboratories
Mr. Mills was with
R. B. McEwan &
Son from 1g91¢ to 1917, in the United States
Navy from 1917 to 1920 and then was in
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Frep R. McMurry
1879-1943

C. W. MiLis
1894-1943

business for himself. For a number of vears

he had been Assistant IFire Chief of the Town

of Whippany’s Volunteer Fire Department.
* * * * *

Henxry Hoviasp, a former member of
the Technical Staff in the Switching De-
velopment Department, died on June 26.
Mr. Hovland retired on February 28, 1942,
and a biography and photograph published
on that occasion will be found in the March,
1942, issue of the REcorb.

News NoTEs

S. A. ScrHeELKUNOFF's lecture, Guided
Propagation of Ultra-short Waves, presented
before the Basic Science Group of the
New York section, A.LE.E., has been pub-
lished in the June issue of FElectrical
Engineering. Dr. Schelkunoff’s lecture was
the fourth in a series of six in the Symposium
on Ultra-short Electromagnetic Waves.

The Laboratories were represented in
interference proceedings before the Primary
FExaminer at the Patent Office in Richmond
by N. S. Ewinc and G. T. Morrrs.

Tre ~New EbpITiON of The Engineer's
Manual of English—an excellent text by
Professors Sypherd, Fountain and Brown—
quotes almost in its entirety an article by
Joun MivLs on The Impact of Science on Art,
originally published by Technology Review.

R. H. Ross went to the A. G. Redmond
Company, Owosso, Michigan, and to the
Pioneer General Electric Motor Corpora-
tion, Chicago, on dynamotors. While in
Chicago he also visited the A. I. Dormeyer
Manufacturing Company on motors.

I. F. LLucas was in Washington on June 22
at the request of the Bureau of Ships, Navy
Department.

B. L. CrarkEe has been reélected Chair-
man of the General Division of A.S.T.M.
Committee on Chemical Analysis of Metals.

N. Y. Priessman and J. A. BeckERr at-
tended the first meeting of the A.LLE.E.
Subcommittee on Metallic Rectifiers in
Cleveland on June 25. They also visited the
Union Switch and Signal Company and the
Westinghouse Electric and Manufacturing
Company in connection with problems of
copper oxide rectifiers.

D. E. Trucksess discussed vibrators
when he attended the meeting of the War
Committee on Radio at Wright Iield.
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VorLunteer Firg DeEparTMENT AT THE NMurray Hite LaBorarory
A—Volunteer firemen from the Technical Staff € —0. G. Sandford and C. L. Efrenfeld prac-

and Plant Dcpartient manning the Labora- tice making a'Y connection
tories’ fire engine at Murray Hill. There are D—T. M. Mills and T. J. O Rourke
four squads of twelve men E—A4. Kendall, N. 8. Whitehead, N.

F.

B—W. L. Whinn adjusts the valves on the Marinaro and T. J. Prendergass practice the

pump while 4. H. Joyiens stands by handling of two streams

August 1943
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A—1Woinen in this section of the Murra: Hill
Developinent Shop are doing bench wesk or
working on various machiies. Left to zight:
iola J. Klischer, Ellen C. Miichell, Fvelvn
ol Kelly, Ethel B. Williams, Lilliaz W.
Pictroski, Adele E. Abouick, Patienc> M.
Bernath, Julia M. Vicendere, Isabelsa C.
Anderson, Helen H. Loock, Grace L. Sclizider-
ran, Ludwig Evers, Margaret S. Macizaine
and R. Millicent Pruden

BE R—Sisie Terracciano is measuring the spac-
11g between the grids of an electronic cevice

¥ C—FEleanor Mussler does inathematical com-
putations for secret sigraling devices

{ [—Jeannette E. Granger Liiit the oscillator
S Sotector and amplifier which she is soldwring

August 1943
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Women of the Laboratories

Mrs. Frizasern SExton takes naturally
to laboratories work because she is the
daughter of .. H. Jouxson of the Systems
Development Department. Most of the time
since August, 1941, she has spent traveling
about the country with her husband who is a
Flight Surgeon in the Armv. Now that he is
overseas Mrs. Sexton keeps up her end of the
family war effort by serving as a Technical
Assistant at Murray Hill. She is shown here
winding fine resistance wire for small
heater units used in thermistors. After
graduating from the Maryland College for
Women, Mrs. Sexton taught Fnglish and
history for several vears in a girls’ private
school. She goes to the opera regularly and
is fond of rldmg Dressmaking, another of
her hobbies, is a helpful accomplishment in
these days of restricted living.

* * * * *

Puyiiis D. TFoss of the Benefit Plan
()pemtlon Department is responsible for
interviewing applicants for military -ard
other leaves of absence and for preparing the

Puyriis D. Foss

August 1943

facts for submission to the Emplovees’ Bene-
tit Committee for approval. It is also her job
to inform them of the conditions under
which the leave is granted and of the require-
ments for reinstatement. She arranges for
securing  departmental approval of the
leave and for final pav; collects Laboratories
passes; issues special leave of absence passes;
mails checks representirg the differential

Eiizasern SExTON

pav to which service men and women are
eligible; and compiles monthly reports of
leave of absence activity. She is assisted by
Fruer Moncure and Janice BrauvewrT.

Murray Hill and Whippany applicants for
leaves are interviewed locally and the infor-
mation is forwarded to West Street for fur-
ther consideration. Many of those on leave
drop in to see her and there is always a
velume of correspondence going out to them.
Phyllis sees that the Laboratories ReEcorp
and their departments are furnished with the
proper mailing addresses. Upon the indi-
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O’CoxvNor

Faminy S,

vidual’s return, she ascertains the possi-
bility of reinstatement for leaves other than
military, arranges a medical examination in
all cases, and sees that those reinstated
are restored to the Payroll.

A descendant of the settlers of Salem,
Phyllis grew up in nearby Lynn, Massa-
chusetts. She is the daughter of C. W. Foss
and the sister of C. A. Foss, both of the
AT & T. While at Tufts College, from which
she received her degree in Fnglish in 1941,
she also studied flving. In fact, she was the
only girl to ever receive a private pilot’s
license under the Civilian Pilot Training
Course at Tufts College.

It was in her first job as Registrar of the
Fletcher School of 1.aw and Diplomacy that
she acquired the experience that has proven
so useful at the Laboratories. While there
she also studied art at night. When the
job ended she bicvceled from Vermont to
Montreal, and in the fall came to work at
West Street. This vear on her vacation she
went to Virginia whence she traveled by
automobile to Arkansas with a friend who
opened a USO center for war workers there.
Since returning Phyllis has completed on
canvas a scene of Tittle Rock.

* * * * *

THE BUsY HanDs of EmiLy S. O’Connor

at the West Street P.B.X. board weave lines
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of communication between the [.abora-
tories and vital contacts on the outside. For
Emily, who realizes how essential is the
work of a telephone operator in these times,
there’s a special incentive in her job. Fvery
call she puts through not only brings the
war that much nearer to victory, but it also
speeds the safe return of her husband,
Merchant Marine on the high seas.

Emily, the voungest of seven sisters, is a
graduate of Bavonne High School and of
Jersey City Normal School. Before coming
to the Laboratories in 1939 she worked as a
telephone operator for the Jersey Central
and the Pennsylvania Railroads. At her
apartment in Jersev City she fills the lone-
some evenings by knitting and crocheting
things to make their home more attractive
for her husband’s return.

* * * * *

“ArnL our for victory!” is the slogan at
Karury~N Norax’s home and the entire fam-
ily lives by it. Kathryn runs a bench lathe in
our Development Shop; her father is a rigger
in a shipvard and her mother a drill press
operator in a defense plant. But that’s not
all! Her husband is in the Army; her vounger
brother a Nerchant Marine and an older
brother a pump engineer in a ship salvage
company. When the war broke out Kay gave
up her job as a bookkeeper to do vital war
work at the l.aboratories where she is learn-

KaTtHry~N NoLawn
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Girls in the Blueprint Room are trained to
do many jobs in this department. In this
picture, left 1o right, ar> Catherine Mclneriney
trimming prints; Cecile McNeal who as-
sembles orders; Irene Crore, marking ideiti-
fication numbers o prinis; Mary Cusack,
assembling prints; and Mrs. Caroline Ahlman
folding prints for filiig and other purposes

B—Eileen Russell purs the final tonches on a
cable terminal whizh she built

C—Draftswomai cn (Pe preparation of schen-
atics and circuil grawings for secrel miilitary
developments is [rene Rvan

D—Virginia L. Rov works on the trans-
mission jromputation of resistaice 1elworks
for secres military devi-es jor the Armmed For

J f -y devi-es for the Armed Forces
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ing to do small detail work on parts of models
used on war projects. When her picture was
taken, Kayv was makmg studs for a trans-
former. Because she is also Jear ning to read
the micrometer and blueprints she finds the
precision and detail that her job calls for far
more enjoyable than production line work.

dthryn attended Resurrection School in
Brooklyn and was graduated from Central
Commercial High in Manhattan. She lives
in Brooklyn with her family and bhesides
writing to her husband and c()l]ectmg
plctme% of her prettiest sister, Kav's chief
hobby is her six-vear-old bmthe] Ieachmg
Bol)bv to skate and to ride his first two-
wheel bike, t akmg him to the zoo or hearing
his lessons gives her more than enough

exercise and lots of fun after her long hours
in the Model Shop.

News NoTEs

Winstox E. Kock has been elected na-
tional vice-president of Frta ]\qppa T\u,
national honorary electrical engineering

LOOD__
DONOR

J. G. Compagnoni . K. O'Sullivan
S. H. Cooper h\ elyn Sfougaras
loretta Hart Mary Tilton

A. L. Johnsrud J. W. West

society, and is the voungest man to fill the
post in the society’s history.

H. H. GLexx, D. R. Brosst and F.
Farkas of [mnsmlsmon Networks were in
Chicago at different times during June on
resistance networks.

C. A, WesBer and W. J. Kina were also
at the Western Electric Company in Chicago
on cable problems.

J. R Towxsexn was elected Vice-Presi-
dent of the American Society for Testing
Materials at the annual meeting held in
Pittsburgh on June 28.

Maxvar Boarp ar Murray Hinn LaBoraTory

Manual switchboard associated with the dial system at the Murray Hill Laboratories.

Al in-

coming telephone calls and outgoing calls to points bevond the Summit extended scope area are

handled through this switchboard. Extension-to-extension calls, calls to West Street via tie lines,

and calls within the Summit extended scope area may be dza/ed divectly. The attendants from
left to right are Dorothy Carlson, Eleanor Mahle and Margaret Kerrigan
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Francis A, Husparp ad-
dressed the Women’s Branch,
Maplewood Committee for
Service Men, at the Municipal
Auditorium on July 1. He de-
scribed the general features of
Radar, likening it to a watcher
who scans his surroundings
through a telescope to which 1s
attached a flashlight that has
a narrow beam.

Variable-Frequency Bridge-
Type Frequency-Stabilized Os-

cillators, a paper by W. G. D.T.
SuernerD and R.O. WISE pre-
sented at the winter convention of the

I.R.F., was published in the June issue of
the Institute’s Proceedings.

G. C. SovraworTH’s paper, Bevond the
Ultra-Short Waves, presented before a joint
meeting of the AJFE.E. and L.R.E. on
February 17, was published in the Julv issue

of the Proceedings of the I.R.E.

D. T. May REeTirRES

Davin T. May, Mechanical Apparatus
Fngineer of the Switching Apparatus De-
velopment Department, retired at his own
request on Julv 31 after wmp]ermg over
thirtv-eight vears of service in the Bell
Svstem. After receiving the B.S. degree in
Mechanical Fngineering from the University
of lllinois in 1905, Mr. May spent four vears
as an engineering student with various de-
partments of the Western Flectric Company
in Chicago. He then came to West Street
and engaged in the testing activities of the
PPhvsical Laboratory.

His interest in electrical protection appa-
ratus and svstems began in 1911 and most
of the twentv-five patents granted in his
name were in this field. During his early
vears at \West Street he was engineer in
charge of work involving the design of
special testing apparatus and protective
devices, transmission tests on long telephone
cables, and inductive interference from elec-
trified railways. During this period he made
important contributions to the development
of the porcelain-type protector block now in
general use throughout the telephone svs-
tem. While continuing his responsibilities
in matters relating to electrical protection

August 1943

apparatus and the study of in-
ductive interference he also was
placed in charge of groups en-
gaged in electrical and mechani-
cal analysis of telephone appa-
ratus. By 1929 this analysis
work had grown toinclude man-
ual and dial central-office ap-
paratus, together with station
apparatus and much special ap-
paratus from what is now the
Commercial Products Develop-
ment Department. Later on he

May took over, in addition, the super-
vision of materials investiga-
tions. While retaining respomil)ilit\ for

groups engaged in apparatus analysis investi-
gqtl(m Mr. May, as Mechanical Apparatus
Engineer, became responsible in 1935 for the
development and design of manual switch-
board apparatus. More recently under his
direction a number of coaxial connectors and
special plugs and sockets for use by the
Armed IForces were developed.

Mr. May was a member of various Tech-
nical Committees. He was a Laboratories’
representative on the Flectrical Protection
Subcommittee of the Association of Ameri-
can Railways and also on project committees
of the Joint Subcommittee on Development
and Research of the Edison Electric Insti-
tute and the Bell Telephone System. lor a
time he also represented the Laboratories on

AST.AL and AS.A. Committees. He 1s a
member of the A.LF.E. and Telephone
Pioneers.

b3 b3 b3 b3 b3

Ox a visit to the Bird Manufacturing
Company, Boston, W. G. L.askEy took up
problems of glass l)edrmgs for meters.

C. S. Goroon, R. A. Harsrir and C. D.
Hocker visited Point Breeze June 23 to
discuss wire development problems.

G. Q. Lumspen and R. H. CoLLEy were in
Alexandria, Virginia, on June 3 to witness
breaking tests of timber conditioned by ac-
celerated drying methods recently developed
by the Tavlor Colquitt Company. Dr.
Collev attended an executive committee
meeting of the American Wood-Preservers’
Association in Chicago on June 24. He also
visited the Valentine Clark Corporation in
St. Paul in connection with development
work on red pine and jack pine crossarms.
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C. D. Hocker, J. B. Dixon and A. P.
Jann attended the annual meeting of the
American Society for Testing Materials held
in Pittsburgh.

J. A, Carr and D. C. Smrra observed
trial installations of communication lines
set up by a Field Signal Battalion in Florida.

T. G. Fiscuer and R. G. Koonrz visited
Hawthorne to discuss engineering and draft-
ing practices for war projects.

At tHE Norfolk Naval Base Torpedo
Training School, M. A. FroBerc attended
power equipment conferences.

R. J. Nossaman visited Fort Monmouth
on Mayv 31 to confer with representatives of
the Signal Corps on the preparation of
technical manuals.

J. M. Ducuip reviewed power problems at
the Western Flectric Company and at the
A, F. Dormeyer Manufacturing Company in
Chicago.

Motor pEsien problems took C. I.. DEEL-
waTER to the Racine Universal Motor Com-
pany in Wisconsin. On his return he also
visited the John QOster Manufacturing Com-
pany in Illinois to discuss similar problems.

JULy SERVICE ANNIVERSARIES OF MEMBERS OF THE LLABORATORIES®

H. W. Augustadt—r1g
F. P. Balacek—13§

A. C. Beck—13

W. L. Bell—15

J. B. Bishop—15

W. L. Black—25

J. G. Chaffee—20

P. A. Ciampa—20

J. E. Clark-—20

W. L. Cowperthwait, Jr.

—15

.. E. Abbott—1g

C. F. Benner—15

D. G. Blattner—30
W. F. Brown—15
W, F. Clemency—20
J. D. Cummings—20

I.. G. Abraham—20
Josephine Albrecht—ri3
E. M. Boardman—i35
I. H. Butcher—i15

I.. S. Cooper—10

T. L. Corwin—20

R. E. Crane—20

Otto Drost—20

0. D. Engstrom—20
A. D. Fowler—i15

Rescarch Department

C. B. Dalphin—135
C. B. H. Feldman—135
R. W. Folsom—1§
R. M. Foster—25
G. W. Gilman—20
Casimir Glazar—15
W. M. Goodall—15
I.. E. Harrison—20
W. J. Hill—25

J. F. D. Hoge— 25
K. G. Jansky—13

J. V. Kelly—30

k. C. Koch—20

A. D. Liguori—25
J. G. Matthews—15
R. L. Mazarella—20
F. C. Ong—15

L. G. Petrich—15
A. C. Peyman—13
R. J. Phair—15

A. L. Samuel—15
W. M. Sharpless—15

Apparatus Develc pinent Departinent

T. K. Davis—13
H. G. Geetlein—13
W. B. Harris—15
0. J. Jambory
Helen Kerr—20

20

H. M. Knapp—15
S. J. LaRoche—15
Edward Migdal—10
E. E. Mott—15

C. E. Nelson—20

Systems Development Departinent

C. R, Gray—20
Pauline Heid—20

H. W, Herrington-—20
E. T. Herwig—25

R. N. Hunter—25

V. L.. Johnson—20

A, S, King—13

R. E. King—20

R. G. Koontz—20
Francis Kuchas—z0

General Accounting Departiment

Walter Steinmetz—20

J. W. Stoner—a25

. A. Kuenzler—20

. B. Kvaal—23

H. D. MacPherson—35
L. J. Mase—15

Byron McDermott—135
F. T. Meyer—j30

H. 1. Miller—20

H. B. Nienstedt—23
Esther Rentrop—135

J. R. Stone—20

S Ne>]

J. L. Sherry—20

I.. J. Sivian—a235

A. R. Soffel—15

Wm. Spangenberg—25
W. D. Stratton—15§
R. L. Taylor—15
Wilbur Van Haste—15
A. C. Walker—20

J. G. Walker—13

E. J. Walsh—135

W. A Yager—i5

Madeline Samek—15
Charles Schneider—20
H. S. Sheppard—235
B. E. Stevens—13

S. M. Sutton—15

R. E. Thiemer—15

J. I. Strodt—135

C. E. Sanderland—a23
Hazel Toth—20

W. E. Viol—33

C. D. Walker—20

H. A. Wenk—135

D. H. Wetherell—20
G. W. Wheeler—15
D. H. Williams—13
H. O. Wood—25

Patent Departinent

G. C. Lord—20

F. E. Ward—25

Plant Departinent

W. A, Niewandt—1g
H. G. Roeser—15

Joseph Fischer—i3

C. A. Frank—25

Catherine McGarry—13 H. A. Skou—15

Patrick McLaughlin—15 Philip Venneman—25
Joseph Wall—15

General Service Departinent

R. G. Dolbear, Jr.—15 S. B. Rickett—15
A, C. Laite—20 T. E. Roche—135

*Biographies of 25-year service people that have not as vet appeared will be published in future Recorps.
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H. H. Bocart

S. ]J. Frurron

TwenTY-FIVE-YEAR SERVICE
ANNIVERSARIES

Samuel J. Fulton, Staff Assistant. Butler Bros.,
1904-16; MacBeth-Fvans Glass Co., 1916-18; Bell
I.aboratories, 1918. U. S. Army, June to Nov., 1918,
Battalion Headquarters, Camp Upton, and Officers’
Training at Camp Gordon. m. Mary Wise; ch. Adele
Louise, James Peter; r. Ramsey, N. J.

Mr. Fulton was with the Accounting De-
partment for about two years and then
transferred to the service group of the
Svstems Development Department and later
to the methods group of the Equipment De-
velopment Department. Since 1938 Mr.
Fulton has been in the Systems Adminis-
trative Department handling service re-
quirements on all vehicles used by Systems
Development. He has also been concerned
with space requirements of the Department,
particularly at West Street.

Howard H. Bogart, Clerical Supervisor. Pace In-
stitute, 1g20-22. Hudson Wire Co., 1906-18; Bell Lab-

oratories, 1918. mem. Telephone Pioneers. m. Alice
Wren; r. Chelsea section of New York City.

Mr. Bogart has been in the General Ac-
counting Department throughout his service
in the Iaboratories and has been engaged in
various aspects of accounting activities. At
the present time he supervises the prepa-
ration of billing rendered by the Iabora-
tories covering services performed for its
various customers. Included in the duties
under his supervision are the recording of
the cost of cases, the editing of shipments
and the preparation of various confidential
reports of work done for the Government.

Nicholas J. Velardi, Technician. Brown and
Sharpe, 1915-16; Starrett and Company, 1916; Gem
Safety Razor Corp., 1917-18; Bell Laboratories, 1918.

men. Telephone Pioneers. m. Mary Manis; r. Yonkers,
N.Y.

August 1943

For several vears Mr. Velardi was associ-
ated with mechanical problems encountered
in early picture transmission work. Later he
was concerned with the development of
sound-on-disc recorders and reproducers and
a variety of electromechanical devices. Dur-
ing the vears just prior to the war his sphere
of activities applied to experimental work on
various phases of coin-collector design.
Since then, in the Station Apparatus De-
velopment Department at Murray Hill, he
has been engaged in the construction of ex-
perimental apparatus for war purposes. Mr.
Velardi served as a part-time instructor in
Machine Shop Practice for several years in
various vocational schools in New York
City. His intimate knowledge of mechanical
processes has led to his becoming, in addition
to his regular duties, an authority whose ad-
vice and counsel are frequently sought on

difficult design problems.

Herbert Hoyle, Member of Technical Staff. Inter-
national Correspondence School, 1915-18; Mechanics
Institute, 1918-20. Packard Motor Co., 1915-16;
Pullman Co., 1916-18; Bell Laboratories, 1918. mem.
Telephone Pioneers. m. Madeline Rogers; ch. Herbert
(Manhattan College, B.E.E.| 1943), Madeline, Thomas,
George; r. Flushing, L. 1.

Mr. Hoyle joined the Inspection Branch
of the Western Electric Engineering Depart-
ment in 1918 where he was employed in the
inspection and handling of complaints on
telephone plant power apparatus, domestic
appliances, and inspection testing apparatus.
In 1923 he was transferred to the drafting
organization of the Apparatus Development
Department where he worked on layouts of
public address, laboratory testing, and radio
broadcasting equipments. In 1928 Mr.
Hovyle was made a specifications engineer, in

N. J. VELARDI
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the Apparatus Development Department, in
which capacity he edited specifications cov-
ering the manufacturing information for
various tvpes of telephone and commercial
apparatus. He is now a member of the
specifications engineering group of the Com-
mercial Products Development Department,
having been one of the original members of
this group when it was organized in 1937.
For the past two years Mr. Hovle has heen
engaged in the editing of qpeuhmt]ons
covering radio communication equipment
for the Armed Il orces.

Carl E. Swenson, Instrument and Toolmaker, Pre-
cision. Bliss Company, 1912-18; Bell Laboratories,
1918. mem. Telephone Pioneers. m. Elsie Seagram;
ch. Ralph Ellis, Roy Alfred; r. Bergenfield, N. J.

Mr. Swenson came to our Development
Shop as a lathe hand in the machine group.
He transferred to the Precision Room when
this was established in 1924. Since then as
an instrument and toolmaker, he has been
concerned with the precision making of
parts for picture transmission equipment,
sound pictures, television, high-speed mo-
tion picture cameras and the usual run of
projects going through the Shop. More re-
cently most of his time has been spent on
war projects.

John P. Greene, Service Supervisor. Otis Elevator
Company, 1911-18; Bell Laboratories, 1918. m. Sara
Whalen; ch. John Joseph (Army Air Corps), Mrs.
Margaret Greene Devlin, Marian Patrica; r. Yonkers,
New York.

After a short period as shop production
clerk and a vear and a half on stock records,
Mr. Greene transferred to the General
Service Department where he is now in
charge of two laboratory and order service
groups of the Local Service Department. His

J. P. GREENE

C. E. Swenson
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A, C. MivLrarp

E. J. Sausk

responsibilities cover the first six floors at
West Street and the Laboratories’ space in

the Davis Building.

Edward J. Sause, Member of the Laboratories
Staff. W. H. Deghuee, Export Lumber, 1898-1917;
Owen-Magnetic Automobile Co., 1917-18; Bell Lab-
oratories, 1918. Mem. Telephone Pioneers. r. Free-
pore, L. 1.

After four vears with the order analysis
group of the old Model Shop, Mr. Sause, in
1922, transferred to the Commercial Rela-
tions Department. His first work in this De-
partment was with the cost analvsis group
and later with the estimating group. More
recently he has been concerned with esti-
mating costs on equipment for both tele-
phone and war projects.

Arthur C. Millard, Member of Technical Staff.
Brooklyn Poly; several vears of night courses. Bell
Laboratories, 1917-26; Vitaphone Corp., 1926-27;
E.R.P.1., 1927-36; Bell Laboratories, 1936. mem. Tele-
phone Pioneers. m. Dorothy Van Winkle; ch. Jack
Henry; r. Plainfield, N. J.

During the last part of World War [ Mr.
Millard worked on submarine and aircraft
detection systems. He then was associated
with the development of the phonograph
recording svstem. He was also concerned
with the development of sound pictures and
in 1926 joined the Vitaphone Corporation.
A vear later he went with E.R.P.l. where he
was engaged in the installation of theater
equipment; serviced these equipments; and
then worked on the development of the com-
bined phonograph and radic project. Mr.
Millard returned in 1936 and since then
has been concerned with precision measure-
ments and more recently with a comprehen-
sive study of all types of fastening devices.
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WEe S BY THE PPaprers, that

American bullets will carry the “kiss of
death” to manyv Axis soldiers from scrap
metal collected from m’ladv’s boudoir. The
lipstick is going to war. Brass casings which
hold these aids to allure can be made into
brass casings for cartridges. In the Bell
Telephone Laboratories in New York, where
more than 1,000 women are employved, a
movement has been started to convert dis-
carded lipsticks into war materia. It 15 sug-
gested that the women sacrifice their lip-
sticks—except their favorites, which they
may need for refills—as well as old com-
pacts and doodads, to be made into bullets.
Red, white and blue bullet-shaped con-
tainers have been placed in the Laboratories
lounges and larger rest rooms to receive all
such discarded items.—News, Ironton, Ohio,
May 12, 1943.

Beginning with this issue an-
nouncements of engagements and
weddings will appear i the RECORD.
Notices of these should be sent or
telephoned to Mrs. Helen McLough-
lin, Assistant News Editor, Room
1103, Extension 296, West Street.

F gagenents

1. J. Walsh—Beatrice A. Bulbach
J. E. Rothe, UL S. Army—VFenella B. Langenau
W. J. Donnelly, U. S, Army—Mary C. McDonald
T. J. Corey, U. S. Army—>Mary Alice McGrath
J. J. Trezza—Helen R. Scott
Edward Watkinson—Marion Stout
E. J. McCormack, UL S. Army—Leonora ;. Wood

/40 e(/(z’z'ﬂg.r

H. J. Mallard—Marie Blackwood
Louis Koenig, Jr.—>Margarete Bruckschlogl
Richard Ortolan, U. S. Armv—L.illian M. Carter
T. G. Blanchard—Rurh De Boer
W. T. Northacker—Kathryn M. Demas
Herbert Varian—Anne D. Dzurba
Ellsworth Van Horn—Mlildred A. Emmons
Herman Manus, U. S. Coast Guard—Kathryn Frohwein
Ellis Bloomfield—T.0is Kolter
K. K. Darrow—Elizabeth Marcy
P. J. Murphy, U.S.M.C.—Mary F. McConnon
Cornelius Lynch—Catherine O’Hanlon
G. Walter Stuart, U. S. Army—Blanche I.. Richards
C. J. Sullivan—D>Mary Schuler
J. J. Shindle—Anne T. Stenson
L. G. Young—Tillie Stump
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One of the best examples of the practical
work of Radar was seen during the historic
flight of Rudolf Hess, *‘the Number 3 Nazi,”
from Germany to Scotland. The RAl Radar
station near the coast of lLanarkshire re-
ported the presence of “‘an unidentified
plane, probably German,” while Hess was
still about 5o miles from the Scottish coast.
Later the report said: “The plane is probably
a Messerschmitt.” The locator continued
following the rapid course of the plane and
finally it reported that it was losing altitude
about 12 miles from the estate of the Duke
of Hamilton. The last report telephoned to
RAF headquarters mentioned the “one mile
square block” where the plane had fallen.
With this information, it took authorities
only a few minutes to get to the farmhouse
where Hess had been captured by an alert
Scottish farmer the instant that he emerged
from his parachute trappings.—Telegraph
and Telephone Age, June, 1943.

A new tvpe of women war workers—not
Wacs nor Waves, but “WITS”—trained in
the War Industries Training School of
Stevens Tech, Hoboken, from which thev
take their initials, was described vesterday
by Robert H. Baker, assistant director of the
government-sponsored school, where a new
12 weeks’ course open to men and women
will start June 2r1.

These women, high school and college
girls, are working as engineers’ aids and
assistants in many war plants throughout
the country. Vacts and figures compiled
about them in New York and New Jersey,
where most of the Stevens War School
graduates are now employed, show that they
are making good m jobs above the routine
trade level. . . .

The Bell Telephone Laboratories in New
York and at the Murray Hill Laboratory in
New Jersev employ several of the Stevens
School trainees.—/ludson Dispatch, Union
Citv, N. J., June 16, 1943.

Coastar Rapto TeLepHoNE—In an arti-
cle with this title (Bell Lab. Rec., 21, No. 7;
March 1943), H. M. Prupex describes the
present status of the radio telephone service
between shore and vessels off the coast of the
United States or within its harbors, which
has undergone considerable growth and de-
velopment during the past decade.—Nature,
London, June 26, 1943.
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Subset Housmg Made to %tud\ ] ines 01‘ l ]ow ()t Plastxc

Material in the Molding Die .
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lr'mscontlnenta]']elephone Cable I’la(ed in Qervwe S B 1

Transmission Lines
Rural Telephone Service Using Carrier on Power lines . AMcCurdy and

Samuels . . . 145
‘T'ransmission Measurements
Spread-Scale Recorder . . . . .. o . .. . Engstrom . . . 66
Trigger Action from Secondary Hecrronq oo o oo Skeller . . . . 233
Tuned Null Detector . . . . . . . . . . . . . . . . Anderson . . . 347
Typewriters, Electric
Purchase Order Writing . . . . . . . . . . . . . . Waldecker . . . 248
L
Ulera-High Frequencies . . . . . . . . . . . . . . .. . . .. 194
United States Army Signal (orpq
Bell System and Signal Corps Affiliated Plan . . . . . . . . . . . . 198
Signal Corps and the Laboratories . . . B A
Using High-Crystal Harmonics for Oscillator ( onrml .. Fair . .. . 237
v
Vacuum Tubes
Historic Firsts: The High Vacuum Flectronic Tube . . . . . . . . . . 283
Noise Measurements in Vacuum Tubes . . . . . DeBuske . . . 456
Radar Vacuum Tube Deposited in Bell 1 'llmmrorleq
Vaults . . . . . . . . oo Lo Lo 3%
Voltmeters
Radio-Frequency Voltmeter . . . . . . . . . . . .. . . .. ... 126
“/
Waiting for Lightning . . . . . . . . . . . .. . .. Mahoney . . . 86
Wave Guides
Ultra-High I‘requencies . . . e ... .. 194
Wire Maintenance Crew of a Slgna] Batmhon in /\(tlon
During Army Maneuvers (Picture) . T b o7
Wood Preservation
Greensalt Preservative for Telephone Poles . . . . . Hil . . . . . 62
Greensalt Treatment of Poles . . . . . . . . . . . Lumsden . . . 117
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