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N the utle page of an encyclo-
pedia published in 1798 appears
a line of Latin, whose translation
might well be the motto  for our
NMuseum:
“Let the Untaught Learn and the
Skillful Love to Remember”
I'or in the historical collection on the
cleventh foor of our building are ar-
ranged specimens which  trace the
history  of the communication art
from Morse’s telegraph tape recorder

of 1843 down to the latest tvpe of

audiphone.  Here newcomers to our
ranks get a perspective of the physical
history of the telephone; here our
engineers may come for a quick pic-
ture ot the “prior art”; here gather

veterans to renew their memortes of

olden days.

The historical collection had its
inception in an idea of General Carty.
On January 29, 1912, he wrote to
George K. lh()mps(m of American
Telephone and Telegraph:

The instrument which Professor Bell
used at the opening of the New York-
Chicago line 1s in the office of Mr. Bangs
in this building where T saw it this morn-
ing. Tt oceurred to me that this instru-
ment should be carefully preserved with

B. FinpLEY

the rest of our vatluable historical appara-
tus. I spoke to Mr. Kingsbury and Mr.
Bangs about it and thev agreed that 1t
would be best to transter this instrument
to our collection at the Western Flectric
Company. Won’t vou please make proper
arrangements with Mr. Bangs and see
that this instrument is suitably taken
care of.

There should be some scheme of deh-
nite responsibility for the care of these
mstruments. | think there 1s such a
scheme, but T would be glad if vou would
outline 1t in memorandum form so that
we may have it understood generally.

Mr. Thompson arranged with James

L. McQuarrie, then assistant chief

engineer, that the material should be
cared for at West Street. Tt will be
recalled by the old-timers that our
building was at that time (and until
the completion of 195 Broadway in
1916) the headquarters building for
the entire Western Flectric Company.
The exhibit room on the twelfth foor
contained primarily a display of tele-
phone and clectrical supplies, and the
historical apparatus was housed in
locked cases along one side, the key
being held by Charles S. Voorhees,

now General Purchasing Agent of

Western Union Telegraph Company.
An article in the VEIS tor December
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of the dmphragm Opening and clos-
ing the circuit was the only way
known to control an electric current
for signalling purposes. It was a con-
ception of Bell’s, drawn from an oscil-
logram of speech made on smoked
glass which opened the door for his
later discovery. That osullogmm
dated and 51gned by Bell, 1s in the
Museum with a note by the young
man’s mentor, Dr. Clarence ]. Blake,
that it was made with the drum and
bones of a human ear as vibrator.
After studying the wavy trace left in
the smoked surface Bell said, It 1
could make the current in a wire vary
like that I could transmit speech.”
Looking at the repllcd of the harmonic-
telegraph receiver, one can imagine
the eager experimenter, his ear close

to the vibrating spring armature, sud-
denly hear a “ping” as Watson
plucked a similar armature at the
other end of the line and realize that
somehow the characteristic sound had
been turned into electric currents.
Following Bell’s directions, Watson
overnight added a diaphragm of
parchment, supportmg the magnet
system by a sort of gallows frame,
and the first teleph(me was born. On
a replica of this instrument is a plate
which says that 1t was used by Dr.
Bell to repeat across the Trans-
continental Line the familiar phrase,
“Mr. Watson, come here; | want
vou!” Nearby is a small coil of bell
wire whose elaborate mounting sug-
gests that it has a value far above the
market price of copper wire; 1t 1s a

Farly te /(’p/mm’ switchboards: upper center, one installed at Meriden in 1878; at its left, one of the
boards made by the Western Flectric Manufacturing Company.
This board used the *jack knife” swilch.

“aoniversal”’
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Replicas of the apparatus exhibited by Bell at the Centennial Fxposition i 1870

piecce of the wire over which that
phrase was first transmitted, and is
indeed the only thing used in that ex-
periment which still remains.

Soon apparatus began to be made
up n some qu:mtity, and we see
actual specimens of the first com-
mercial telephone, of the “Watson
thumper” (an addition of a small
hammer whose noise, transmitted
over the line, might call the sub-
scriber), of the “butter-stamp™” wood-
end hand telephone, of complete sub-
scriber’s sets. We see certain basic
ideas taking form: the magneto bell;
provision of an additional hand tele-
phone to be used as a transmitter; to
cut out the bell, a switch arranged so
that the receiver could not be hung
up without throwing the switch back
to normal; soon the hook-switch 1tself.
The carbon transmitter appears, first
enclosed in a separate box. Then
comes the shop assembly on a back-
board of all the scattered apparatus

with their local wiring. To please
short subscribers as well as tall; the
transmitter was later mounted on a
movable arm, and we arrive at a set
which most of us have at least seen
In use.

About this time the desk stand ap-
peared. Naturally its general appear-
ance varied but little with the vears.
Farly  models were quite ornate;
others had weighted bases and a bulge
in the stem as if to give a better grip
on them as weapons; the switch-
contacts were on the outside for a
while, then they and the wiring dis-
appeared within the protecting column.

Development of transmitters and
receivers 1s shown Dby a complete
series of every tvpe which has been
standard in the Bell System. Progress
here 1s represented by improvements
m details, better materials, greater
efliciency, lower maintenance costs,
more economical manufacturing
methods.
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Plugs and jacks: top, the Scribuer jack-knife; center, its successors, to which the modern tvpe
(bottom) bear a strong family resemblance

In its earliest days the telephone
was grafted upon existing wire plants,
particularly of district telegraph and
burglar alarm systems. It was soon
found that quick switching was a
necessity to good service, and the first
strictly telephone boards were built
according to the ideas of the local
managers. One of these boards, built
in Meriden in 1878 for Ellis B. Baker,
1s in the Museum; it uses arm-
switches travelling over circles of con-
tacts. Soon after the advent of Mr.
Vail, at his instance, the parent com-
pany advocated standardization. The
first standard boards used pins con-
necting vertical and horizontal bars.
So rapidly did exchanges grow that
the limit of this method was soon
reached and cords were introduced.
To cut off the central ofhice signal,
Charles E. Scribner invented the
“Jack knife”” switch. This took up too
much space, and the next device,

known as the Warner jack, had con-
tact springs perpendicular to the face
of the board. Since its appearance in
1881, the names of many inventors
have been attached to modifications of
the jack, but its essential appearance
remains unaltered. The receiver-click
busy-test dppeared at the same time,
and remains in use until the present
day.

like the switchboard, the relay
showed at first a strong resemblance
to its telegraphic ancestor. It was
not until much later that circuits had
become suthciently complicated to
require any general use of relays. With
the need, improved forms were soon
developad with contacts enclosed as
protection against dust, and with
shields against cross-talk.

As the telephone frontier was
pushed farther and farther West and
South, the demand for something to
reinforce the feeble voice currents

{142}

www americanradiohistorv com


www.americanradiohistory.com

became more and more insistent.
FFinally a mechanical repeater was per-
fected by Herbert F. Shreeve to a
point where it was used in commercial
service. This repeater had the form
of a receiver which drove, instead ()f a
dnphmgm the front electrode of

transmitter button. One speumen
shows it arranged for wall mounting,
and another, the ‘‘cartridge type”
with socket mounting so it could be
quickly changed. This mmmtmg, in-
vented by Mr. Shreeve, 1s the parent
of the present standard vacuum tube
base. Vacuum tubes, or more prop-
erly, thermionic devices, have an
entire case to themselves. Here we see
models and some originals of Edison’s
discoveries, Fleming's two-element
valve, De Forest’s introduction of the
grid, and many mechanical variations
of the three-element amplifier tube.
Some of these are British, French and
German war-time models. Tubes de-

veloped 1n our [.aboratories for the
Bell System are shown, from the
“peanut” to the huge 100,000 watt
water-cooled tube. A smaller tube of
the latter type is sectioned to show
its internal construction. One who
appreciates the technique of glass-
blowing gets a real thrill out of the
delicate structure of the cathode ray
oscillograph.

On October 18, 1892, the New York—
Chicago line was opened and a group
of prominent men gathered around
Dr. Bell as he talked over the circuit.
The “long distance telephone” which
he used stands in the Museum; it is a
well-made desk at the back of which
under a gldss cover are the lightning
arrester, ringer, generator, and coil.
The old veteran 1s still workable; its
bell rings out bravely at a turn of the
crank. Another ep()ch was marked
when on January 25, 1915, the Trans-
continental Line was opened and

This case of vacuum tubes traces the art frem Edisen's discovery to the present day.
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Telephones wused on historic occasions occupy the shelves;

radiv telephone equipment.
and Mr.
there. Mr. Richards believes that muse-
ums should be useful particularly when
they are supported by an industry.
Education 1s of course the function of
a museum, and the activities of this
museum have taken many forms.
Some 3300 photographs of a great
drwt\ of subjects have been made
and prints are constantly being sup-
plied to Bell System people and others.
Of particular interest to public service
commissions have been sequences of
pictures tracing the development of
transmitters and receivers, as a bird’s
eve view of the changes which have
been made to improve and extend
telephone service. Such a sequence of
transmitters is shown on a previous
page.
Most of the Museum’s specimens
are unique, and proper care requires
that they be kept inside our building.

below are specimens of our airplane

The photaograph at the right shows Mr. Craft
Slaughter at a demonstration
The demand from the Associated

Companies for material for historical
displays was at first met by lending
the few duplicates. Finally two trav-
elling collections were made up of
“dummy” models of the more im-
portant forms of subscribers’ sets.
These collections, routed by the In-
formation Departmentof the American
Telephone and Ielegmph Company,
are kept constantly in use in the field.
By making up dummies largely of
wood, much expensive shop work was
saved, to say nothing of shipping ex-
penses.

Iifty years of amazing progress are
symbolized 1n our Historical Museum.
But more wonderful progress promises
for the next fifty years. And its sym-
bol is the loyal and unified endeavor
of all Bell System members, and their
ideals of research and service.
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Murriprnex Transvission BY CarrikR CURRENTS

By J. Warren Horrox

TTENTION has often been called
A to the nngmtude and complex-
ity of that portion of the telephone
p]ant with which the average tele-
phone user has no contact. On one
hand there is the subscriber’s desk-
set, and on the other central-office
switchboards, telephone cables, cross-
country pole lines, and all the enor-
mous transmission network which
makes it possible for any one of the
15,000,000 subscribers’ stations in the
United States to be connected with
any other one. The subscriber’s sta-
tion constitutes only about three per-
cent of the total telephone equipment
necessary for furnishing communica-
tion facilities.

Although 1t 1s undoubtedly true
that the majority of us are more
familiar with the telephone instru-
ments on our desks than with the
means by which they are connected
to the instruments of

munication system 1s an electric cur-
rent. Certain characteristics, deter-
mined by the particular message or
signal to be carried, are imparted to
this current by the sending apparatus.
By virtue of these characteristics the
message, whether in the form of
spoken word, the music of an instru-
ment, or the light and shade of :
photograph may be reproduced b\
suitable recetving apparatus.

During the last twenty-hve years a
great deal of attention has been given
to the study of these currents and, as
a result of the increased knowledge of
their characteristics, methods for their
transmission  have been vastly im-
proved. In this work it has been found
that the frequency of an electric cur-
rent is one of its most important
chzlmcteri%tics. Now the idea of

“frequency’ 1s very closely related to
the idea of “pitch” with which we are

those with whom we
converse, we all have
seen some of the open- WHAT'S
wire telephonelinesand

'BEHIND
aerial cables which con-
nect the cities and YOUR
towns. - .
TELEPHONE

Over these telephone
lines 1t 1s customary to
say thatspeechis trans- ' /C.‘?
mitted or that pictures i«

5 ‘4“‘7
may be transmitted. wﬁ%

This 1s, however, en- \
tirelv incorrect. The T

3%

only thing which is

ever transmitted 1n Diagram showing the velative incestment in subscribers’ apparatus
any electrical com- and the equipment necessary to its funciioning
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exceed the requirements of a single
speech-message. By moving different
messages to different and not over-
lapping partsof theavailable frequency
range multiplex carrier-current opera-
tion becomes possible. IFor each mes-
sage which is to be so displaced from
its usual low-frequency position a
modulator is required. In order to
connect several modulators to a single
line at the transmitting end and at
the receiving end to separate the cur-
rents associated with a given message
from those associated with other
messages, it 1s necessary to use band-
pass filters. Low-pass and high-pass
filters were described 1n the article on
the artificial line in the October issue
of the RECORD. A Dband-pass filter
is one which combines certain elements
and effects of these two filters. It
readily transmits currents having fre-
quencies within a certain specified
range but restricts transmission above
and below this range. A suitable
band-pass filter, therefore, will permit
the passage of all the necessary com-
ponent waves of a given message.
DirecrioNarl GROUPING
arrangement of filters

— nLIT:R
FILTER !

— 2

— rn_;u |

The and

=]

E

z
-
5]

r

Bl
1 @5
]
3

REMOD FILTER

— FILTER
5

REMOD FILTER
6 6

modulating circuits for a three-channel
carrier system 1s shown in Iigure 3.
This illustrates the so-called ““direc-
tional-grouping” scheme in which cur-
rents transmitting signals from east
to west are all assigned to one con-
tinuous portion of the frequency
range and currents transmitting sig-
nals from west to east to another por-
tion. Currents sent out by any of
the modulators shown at the left pass
through their respective band-filters
and through flter A, Iilter B, how-
ever, prevents them from entering the
recelving circuits at the same terminal.
Stmilarly filter A prevents currents
received from the other end of the
line from entering the sending appara-
tus. Filter B, however, permits them
to reach the recetving apparatus
without undue loss. Were 1t not for
these grouping filters electrical energy
might flow continuously through the
closed loops existing at either ter-
minal and produce the familiar “sing-
ing” effect.
TrELEGRAPH CHANNELS

In the case of some of the longer
toll lines, where the investment in
line warrants the added expense of

HL:'EI\ —
ﬂL:f.R

T
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3
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U
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Fig. 3: Arrangement of fillers and modulating circuils for a three-channel carrier
svstem, illustrating the “directional grouping” scheme
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apparatus, the circuits and equip-
ment are arranged to provide both
additional telegraph and telephone
facilities. Since the range of frequen-

CARRIER TELEGRAPH

D.C.TELEGRAPH
TELEPHONE

ployed in the circuits of Figure 3.
Provision in circuits for separating
the various groups of channels must
also be made at each repeater station

CARRIER TELEPHONE
A

I
A B

-

L II7ATAZ] TATAD

10000

10000 20000

FREQUENCY

Fig. 4: Location of the various telephone and telegraph channels on
the frequency scale

cies required for a telegraph message
is very much smaller than for a speech
message, in fact about one-twenty-
fifth as large, a number of telegraph
channels may be pr()vided without
encroaching on the frequency range
of the %peeah channels.  Iigure 4
shows the location of the channels
upon the frequency scale. The com-
plcre arrangement of the filter cir-
cuits which 1s requned to combine
and separate these various channels
makes quite a complex circuit dia-
gram—too complicated for the pur-
poses of this article, but the principles
involved are the same as those em-

in order that each frequency group
may be suitably amplified.

As a result of the extensive applica-
tion of carrier systems to the Bell
telephone plant it 1s very probable,
when vou talk over a long toll connec-
tion, that the exclusive communica-
tion channel which vou use for two-
way conversation occupies a part of
the frequency range of the line which
vears ago would not have been utilized.
The electric signal-wave carrying your
message has been switched about on
the frequency scale to some unoccupied
location and transmitted simultane-
ously with several other signal-waves.
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CARRIER-CURRENT TELEPHONE SysTEMS

Bv Burron W. KenDaLL

This article by an engineer concerned with carrier-current developments
throughout their history, first in research and later in designing svstems,
describes some of the important steps in carrier-current telephony

O “make two ears of corn, or two

blades of grass, to grow upon a
spot of ground where only one grew
before,” is a common formula of
achievement. Translated into the
language of telephony, it may be said
that to make several messages travel
over a path that had formerly been
open to but one, greatly increases the
usefulness of that path. The simul-
taneous transmission of teleph()ne and
telegraph messages over one circuit,
and the phantoming of telephone lmes
so that two pairs of wires are made to
carry a third conversation, are early
examples of increased use of the wires
of our Bell System. Our present exam-
ple is the use of carrier currents to
convey additional messages along
single circuit.

The history of telephony tells us
that Alexander Graham Bell’s early
experiments were concerned with an
attempt to develop a method for send-
ing several telegraph messages over a
single telegraph wire by using different
frequencies for the different messages
—much as broadcasting stations now
send many messages over a single
ether, if there be an ether, by using
different frequencies. Since the time
of Bell’s most important invention,
many investigators have been at-
tracted to the problem of increasing
the number of telephone messages
transmitted over a single circuit, by
using currents of different frcquenues
and separating them at the terminals.*

The development of the vacuum
tube made available an instrument for
the practical solution of this problem
by furnishing in convenient form
means for generating carrier currents,
for controlling them in accordance
with the message to be transmitted,
foramplifying them, and for recovering
from them the original message. When
methods had been developed for per-
forming these functions satisfactorily
by means of the vacuum tube, an ex-
perimental carrier system, providing
two conversations over a single circuit,
was set up in the laboratory by R. A.
Heising in 1g14. The satisfactory re-
sults obtained and investigations by
engineers of the American Telephone
and Telegraph Company showed that
multiplex telephony by carrier cur-
rents was a reasonable possibility, and
a further study leading towards a field
trial was undertaken. For determin-
ing the characteristics of open wire
lines at carrier frequencies (i.e., from
5,000 to 50,000 cycles), measuring ap-
paratus, mclud]ng oscillators to fur-
nish measuring current, instruments
to receive and measure small alternat-
ing currents, and a bridge for measur-
ing impedances at high frequencies,
was developed. In the design and
production of this testing apparatus
C. R. Englund and E. O. Scriven were

*The more important of these suggestions and inventions
were described in a definitive paper an ** Carrier Currvent
Telephony and Telegraphy,” by E. 1. Caolpitts and (. B.
Blackwell, in the 1921 Trawsactions of the American
Institute of Electrical Engineers.
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concerned. It was used extensively in
the field by the engineers of the
American Ielephone and Telegraph
(ompany n measuring the attenua-
tion and impedance of telephone lines
and the crosstalk between adjacent
circuits at carrier frequencies. The
results gave a
knowledge of the
character of the
lines to be used
and information
which enabled
engineers to work
out transposition
methods for mini-
mizing  crosstalk
at high frequen-
cies between ad-
jacent pairs of
wires.

Autumnofigrg
saw work begun
on a carrier tele-
phone system
which should later
be transferred to
the telephone
plant for trial.
Since either of the
two side-bands produced in modulat-
ing a high-frequency carrier-current
by a telephone message contains all
that 1s necessary for reproduction of
the message, provided the carrier fre-
quency is locally available, the system
was planned to use the frequencv
range economically by transmitting
only the lower side- band. The elimina-
tion of the carrier frequency itself was
by the method of J. R. Carson. A
modulator consisting of two vacuum
tubes arranged in a differential circuit
balanced out the carrier but not the
side-bands.  Fach upper side-band
was suppressed by a band-filter which
also separated this channel from the
other channels on the line.

Figure 1—Some experimental apparatus as
used in Mauwmee tests in 1917

It was necessary that the carrier
currents supplied at the two ends of
the line have very closely the same
frequencies. To insure this, a method
was devised by which all of the carrier
currents could be derived from the
output of a single oscillator, generat-
ing a current of
5,000 cvcles for
transmission over
the circuit as a
control frequency.
At each end of
the hine, this con-
trol current was
fed imto vacuum-
tube circuits ar-
ranged to produce
harmonics (e.g.,
10,000, 1§,000,
etc.), which were
then selected and
used independ-
ently as carriers.

This telephone
system operated
in both directions
on the same fre-
quencies. Both
parts of a single
conversation, were, therefore, lower
side-bands produced by the modula-
tion of the same carrier frequency.
This required balancing at high fre-
quencies the impedance of the line by
an artificial line or network, in the
same way as the impedances of the
lines leading to a two-way voice re-
peater are balanced.

This system was originally assem-
bled in the Laboratories and extensive
tests were made. Early in 1917, 1t was
shipped to Maumee, near Toledo,
Ohio, where circuits leading to South
Bend, Indiana, had been specially
transposed for high-frequency trans-
mission. Kigure 1 shows part of the
installation which comprised 1n all
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developed. The contribution of the
Systems Development group to this
project, started under N. H. Slaugh-
ter’s direction, has been continued,
since he was lured back into radio,
under C. W. Green’s direction, by
R. W. Chesnut, R. E. Coram, W. B.
Nottingham (now doing graduate
work at Princeton), and others.

The frequency control by a single
oscillator, a feature of type “A” sys-
tems, has been made unnecessary in
the transmission of speech by further
developments in oscillator circuits
which have made them more stable
under vanations of power supply and
temperature. \With these oscillators,
new filter-systems, and the elimina-
tion of the unmodulated carrier, it 1s
not necessary to maintain a harmonic
relation between the carriers as in the
earlier svstems. The carrier fre-
quencies which are used were deter-
mined with the American Telephone
and Telegraph engineers, by consider-
ing thoroughly all the factors which

would enter into the annual charges
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of the system. Among these were
maintenance, the cost of transposi-
tions, of apparatus and of the filters as
atfected by band widths and separa-
tions. The operation of this system
with other systems on adjacent wires
and the provision of two types of sys-
tem with such distributions of fre-
quencies as to lessen the interference
between them were also considered in
this allocation of carrier frequencies in
the Type “C” system. The engineers
of R. V. 1.. Hartley’s group, particu-
larly J. W. Horton, M. B. T.ong, WW. P.
Mason, E. Pererson,andD M. Terry,
made important contributions to the
solution of this and other fundamental
problems.

In previous systems, band-filters
had been designed for uniformly high
attenuation outside the transmitted
band. In preparing the final require-
ments for Type “C” flters, use was
made of a study by W. B. Nottingham
in which he determined, from con-
sideration of the possible forms and
sources of inter-channel interference,

4 (ffaemanes it

[0

Figure j— Routes and locations of carrier telephone systems, present and proposed

{158}

WWW.americaxntadio

hncrnr\/ Fa¥a¥a'l


www.americanradiohistory.com

Just what attenuation the filters of the
svstem should introduce at definite
frequencies. Intensive studies of filter
structures in which W. L. Casper,
T. E. Shea, K. S. Johnson and R. H.
Mills were particularly active, led to
the production of much better and
much cheaper filters for this system.

Figure s5—Eastern terminal of Pittsburg-
St Louis Type * C” carrier svstem.

The ftirst Type “C” equipment,
made in our Model Shop, was installed
for trial between Pittsburgh and St.
Louis in 1924 Tt provides channels
for three additional conversations,
has given satisfactory service, and
three similar systems have since been
manufactured at Hawthorne.

In most carrier systems repeaters
are required at intermediate stations.
At a repeater the currents travelling
in opposite directions are separated,
in the type “A” system by balancing
transformers and networks, but the
directional grouping of frequencies in
the later syvstems permits the use of
filters for this separation. All the

messages in either direction are ampli-
fied in a two-stage push-pull amplifier
circuit of six tubes. The earlier re-
peaters were made as complete units.
Later the filters, amplifiers, and bat-
tery supply and testing equipment
were separated and arranged for relay
rack mounting as shown in Figure 6.
Amplifier units essentially the same as
those in the carrier repeater are used
in the terminals of the type “C”
system, each handling all the messages
in one direction.

are the writer’s re-
the development of

Such in part
membrances of

Figure 6—Tvpical repeater installation

carrier-current systems for multiplex
telephony. Other applications of car-
rier methods would make an interest-
ing story. ‘This brief account has
necessarily been incomplete and has
been concerned primarily with contri-
butions in our own Laboratories. A
complete history of this important
Bell System advancs would fill several
issues of the RECORD and require
much searching of the files and of
other memories.
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For BerrTer Rapio REcepTION

The new 548 type loud speak-
ing telephone is a big brother

tothe familiar

« 13}

‘cone

NEW loud speaking telephone

has taken its place among West-
ern Electric acoustic products. This is
the 548 type, sim-
ilar to the 540 in
principle but con-
siderably larger,
being thirty-six
instead of eight-
een inches in di-
ameter. ltis
available in two
models: the §48-
AW, in which the
projector is
mounted on a
wooden pedestal

about the same volume of sound. The
same electro-magnetic unit is used in
both types. With a high quality re-
ceiving set having
one stage of audio
frequency ampli-
fication, a 6025-B
amplifier, and a
548 speaker, as
satisfactory re-
sults may be ob-
tained as are pos-
sible in the pres-
ent stage of de-
velopment of the
radio art,
Occasionally

giving an overall
height of forty-
nine inches; and
the §48-CW,
which 1s equipped
with a bracket for
wall mounting.

Due to its large
diaphragm the
new speaker reproduces extremely low
tones such as the pedal stops of the
pipe-organ and the hollow growl of
the contrabass with remarkable fi-
delity. These low tones, fundamental
to the harmonic scheme of any or-
chestral c()mposmon are umsplcu—
ously absent from the music delivered
by most loud speakers.

In spite of its larger size, the 5§48
type speaker operates on the same
power as the 50 type, and gives

The 548 AW Loud Spm/eer

suggestlons ap-
pear 1n radio
publications as
to how our cone-
type speakers
may be improved.
All of these ideas
‘have been tried
out in our la-
boratories, and have been found to
give no improvement, as far as meas-
urements and the opinions of a large
number of listeners can show. Tastes
differ in the quality of reproduced
speech and music, and while an oc-
casional listener may prefer to empha-
size or suppress certain frequency-
ranges, the opinion of the public at
large has been found to coincide quite
well with the standards and trained
judgment of our engineers.
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ArRE You A Going CONCERN?
An editorial veprinted from the Western Flectric News

WO men were lunching togerher for the future are usually merely

They had been roommates in
school; they had always liked each
other; and rhev had always talked to
eachother fmnl\lv
and in confidence.

“It has been
some years since
I have seen vou,
Bill,”” one said to
the other. “You
look mighty pros-
perous.”’

“Tom,” he an-
swered, ‘1 have
been doing well.
I made ten thou-
sand dollars last
year,and I'llmake
more this. I hope
you are as suc-
cessful.”

Tom was very
thoughtful for a
moment and they smoked in silence.

“Yes,” he said, “I suppose | have
been just as successful. What would
vou be worth if you died tomorrow?”

For a moment Bill was taken aback.

“Why the crepe, old boy?” he
finally asked. “I never felt better in
my life. T must be good for twenty
vears more. | don’t suppose any man
in middle life is worth much dead. 1
guess I'd leave a few thousand dollars.
Perhaps, not a thousand after my
bills were paid. Just enough to burv
me, I guess. Depressing thought

“Not necessarily depressing,” an-
swered Tom, and there was {more
credit to him) nothing patronizing in
his tone. *““Men who do not prepare

B =

17 [ = 5B = T

thoughtless. They often earn more
than the ones who look ahead. Now,
[ have never in my life earned more
than §3,600a year
and vet, were |
to die tomorrow, |
should leave my
family 45,400,
consisting of a
house, free and
clear, worth 318,-
000; 225,000 In
life insurance, and
securities worth
2,400. You have
enjoyed a fine in-
come, Bill, but
are vou really a
going concern?
Will you do as
well by vour de-
pendents as 177

Bill looked at
his friend and an expression not unlike
amusement crossed his features.

“I shall not do as well by my de-
pendents,” he said, “but then, vou
see, | have no dependents.”

Ifrankly, we hate to quote that last
line, because it spoils our moral if
there were going to be one. Or it at
least brings up an argument about the
1b5urd1tv of not mal\mg provision for
old age. But thisis a true story, and
we must tell it as we heard it.

However, there is one striking thing
in what Tom said; one thing well
worth thinking about. “Are you a
gomg concern?’” he said. Well, what
is a going concern? It is one, as we
understand it, that on its working
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capital earns a comfortable reserve
for emeréenues and at least six per
cent. in interest. If we regard our-
selves as business concerns, our annual
earnings make up our working capital.
How many of us have six per cent. of
those earnings, and a reserve left over
at the end of the year?

And vet, 1t Is not an mmsurmount-

able problem. It 1s a matter, largely,
of perspective. How many times have
we heard men say that they found it
easier to save when they were making
less money. They could see then more
plainly the necessity for systematic
saving. With increased earning ca-
pacity is likely to come a feeling of false
security.

Our Forreic

5N CORRESPONDENCE

LOYD ESPENSCHIED (D.& R,
AT.&T.), whoisin Paris acting as
an unofficial observer at the Inter-
national Telegraph Conference, re-
cently wrote to John Mills a letter
which 1s an interesting sequel to the
article “Ten  Years Ago” in the
October RECORD. 1Tt will be re-
membered that Mr. Espenschied took
an active part in the first transatlantic
radio telephone demonstration, be-
tween Arlington and Paris, in 1915.
His letter in part:

Pans, Oct. 17, 1925.

[ have just received the first copy [ have
seen of the Bell Laboratories Record (Vol. 1,
No. 2).

Clyde Snook’s article on the Electrical
Stethoscope gave me such a heart throb that
I kept right on reading and did not stop until
the last page was reached.

The article on the 191¢ radio telephone tests
was of particular interest because just the
other day I visited the Eiffel Tower Station
where Shreeve and Curtis did the recetving.
1 asked to sec the very room in which that
early vacuum tube radio telephone receiving
set was emploved and in which the voice of
America was first reproduced in Furope—and
found it to be now full of big vacuum tubes,
for transmitting. Among the several trans-

mitting sets is the one employed for broad-
casting; so that now the human voice passes
through that room every day, but unfortu-
nately not to as far as America.

And Gen. Ferri is in the picture here now
as he was in 1915. | had the pleasure of calling
upon him a few days age and presenting him
with a tele-photograph of Aimself! It was a
reproduction which Shreeve had caused to
have made over the New York-Chicago tele-
photograph system. The original photo the
General had given to Shreeve in Paris some
years ago. The completion of this photo-
graphic cycle seemed to me to symbolize the
decade of international friendship involved
and synchronized nicely with the article “Ten
Years Ago™.

The Conference whick I am attending (as
an observer) is particularly interesting to tie
American because of the international com-
plexity which it protrays, a picture which we
do not get at home. One is impressed by the
difficulty which attends the “getting- together
of the telegraph administration of the various
governments, and by the extent to which
political boundaries and governmental con-
siderations, as distinguished from purely
engineering considerations and economic
houndaries, govern the decisions of the con-
ference. Obviously the administering of inter-
national communications 1s a large question
still voung in its development, and one which
requires for its healthy and free working out
that the governmental hand be laid not too
heavily upon it.

S
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PrESSURE T ESTING OoF SUBMARINE CABLES
Bv Vicror E. Leca

L'THOUGH the basement of our
building is popularly supposed

to be a labyrinth in which it 1s very
easy to lose oneself, it really contains
several interesting things besides those
essential to the support of the rest of
Among these is the

the Laboratories.

R. A. Chegwidden measures the constants of
permalloy cable with an impedance
bridge

apparatus for testing submarine cable
cores, located in Section G, comprising
a bewildering network of heavy pipe,
a powerful pump and hydraulic ac-
cumulator, a cold water circulating
system, and a sensitive inductance
bridge with its associated equipment.

The need for such pressure testing
of submarine cable cores
is of quite recent origin,
arising in the course of
our development of per-
malloy-loaded 'cable.
The permalloy tape (or
wire) 1s wrapped helic-
ally around the copper
conductor to increase
its inductance, and
serves a purpose sone-
what similar to the fam-
iliar loading coils on land

telephone lines. But soon after the
invention of permalloy, it was found
that the magnetic properties of the
metal are quite sensitive to mechan-
ical stresses, and it was necessary to
find if such stresses would be present
under deep sea conditions. Would the
customary methods of cable manu-
facture be satisfactory when used with
the sensitive permalloy, or what
changes should be made? To answer
these questions, sample cables had to
be made and tested under deep sea
conditions.

The most important deep sea con-
dition is the great pressure, since
everything at the bottom of the ocean
1s supporting the pressure of all the
water above it. Recalling the weight
of a cubic foot of water, it turns out
that the pressure one statute mile
down 1n the ocean 1s somewhat more
than a long ton per square inch! A
single square foot of the sea bottom
only one mile down supports a weight
of water greater than a couple of
heavily loaded freight cars! What
such pressures might do to permalloy-

F. A. Robinson inserts the permalloy cable core into a high-
pressure testing pipe
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loaded cable was a question which
had to be answered.

Specially designed test pipes were
installed for tests of cores about twen-
ty feet long, and one pipe hfty feet
long was provided. Pressures up to
6,000 pounds per square inch are cus-
tomary, and it 1s pOSSIb]ﬁ to use 10,000
pounds in one of the pipes, so that we
can reproduce conditions more than
four miles under the ocean. A very
powerful pump is necessary, and for
the storage of water under such pres-
sures an hydraulic accumulator was
installed. Thisis essentially a cylinder
containing a vertical piston of one
square inch sectional area. The upper
end of the piston can be loaded with
iron weights, up to 10,000 pounds, so
that the water pressure within the
cylinder, and in the test pipe connec-
ted to it, must be the same number of
pounds per square inch.

Besides the enormous pressures, at
sea bottom there is another condition,
much less generally known. The
water down there is very cold, being
around thirty-nine degrees I'ahrenheit.
The reason for this is simple enough
when it is remembered that sea water
is denser at this temperature than at
higher temperatures, thus leaving the

L. T. Odell attaches the test leads to the core of a
permallov-loaded cable, emerging from
a high pressure testing pipe

sea bottom at a constant low tem-
perature. To reproduce this condition
of the ocean 1t was necessary to put
water jackets around the heavy hy-
draulic pipes in which the cores are
tested and circulate through them

The pumps in the foreground create a pressure on
the test samples equal ta that of three miles

of sea water. Pictured are Messrs.
Robinson and Odell

water cooled by passing through a
tank filled with cracked ice.

The first test conductors were made
following as nearly as possible the
standard cable practice of the time.
The annealed, permalloy wrapped,
copper conductors were coated with a
sticky resinous material known as
Chatterton’s compound, just sufficient
to cover the surface, before insulating
with gutta-percha. In such form, the
conductor 1s known as cable core, and

many important tests are made at
this stage in the m.mufdcrurmg pro-

cess. Inductance measuremen ts
showed that no serious mechanical
stresses had been encountered during
covering, so the samples were inserted
in the pressure pipes, and the stuffing
boxes were tightened down, prepara-
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tory to applying the pressure. No

serious effects were observed up to this
point.  But when the pump was
smrted, and the pressure was allowed
to increase slowly just as if the cable

were sinking into the sea, the induc-
tance of the samples beg1n to de-
crease, and had fallen to only one
quarter of the desired amount before
one mile depth had been reached.
Evidently the old type of cable con-
struction would not serve with the
sensitive permalloy loading.

The next test was to determine if

the permalloy loading was really
affected by the sea water pressure, or
if 1t was because the pressure was
applied to the outside of the gutta-
percha only. An uncovered loaded
conductor was tested under pressure.
Here the water could penetrate under
the permalloy loading, and the full
sea pressure was applied equally to
both sides of the tapes. The induc-
tance was not noticeably affected up to
the highest pressures, which showed
that if the permalloy floated in a

liquid medium, it would not be in-
jured by deep sea pressure.

A solution of the problem was
finally found, by the development and
proper application of a compound
whose quality is that it remains quite
fluid at low temperatures. After the
permalloy tape 1s applied and heat
treated, the whole conductor is vac-
uum 1mpregnated and coated with
this compound, before the applica-
tion of the gutta-percha insulation.
Now, as the cable 1s subjected to in-
creasing pressure, the gutta-percha
compresses as in the earliest tests, but
it 1s supported by the semi-fluid com-
pound, which conveys the pressure
effect to both sides of the permalloy
loading, thus leaving 1t unstressed.

A great deal of work had to be done
before arriving at a satistactory com-
pound, but this and other difficulties
were overcome. The first cable of
this type i1s now in satisfactory opera-
tion, and is transmitting three or four
times as many messages per hour as
any of the old-type cables.

1886—14925

It is with great regeet that we recoed the
drath, nu Mouday, Novewber 16, of nur assorciate

#arnld THilliam Nichols

ennineer and srientist

whn has heen connected with the woark of the
Labmratories since 1914, and was in charge of
ita research work i radin telephony.
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A LiBrary oF HEearT

‘T'HROBS

A Report of Cooperative Developments by Doctors
Cabot and Gamble, the Columbia Phonograph

Company,

and Bell Telephone Laboratories

N the RECORD for October, H.
Clyde Snook told the story of co-
operation in development of our elec-
trical stethoscope. Developed on tele-
phone principles and employing the
vacuum-tube amplifier and electrical
filters, the stethoscope will be of as-
sistance to the medical profession in
two ways: the vacuum-tube amplifier
will compensate for any ordinary loss
n dLUIt\ of hedrmg on the part of the
examining physluan the filter will
effect the separation from the complex
ensemble of heart sounds ot the faint
and characteristic sounds which the
physician desires to hear and analyze.
In its multiple form the electrical
stethoscope facilitates researches and
the teaching of auscultation to med-
ical students, because it permits a
large number of people simultaneously
to hear the sound from the heart of a
patient. No longer is it necessary for
a physician, demonstrating before a
clinic, to attempt to describe in words
the sort of sound which his students
are to expect to hear with their in-
dividual stethoscopes and the par-
ticular component of that sound
which they are to interpret as a cer-
tain symptom.

The electrical stethoscope makes
available to the medical profession an
accurate and amplified reproduction
ot the sound of the human heart. A
doctor can be assured of hearing the
separate characteristic sounds of a
patient’s heart, but unul there is
available the new development here

described, he must rely upon his
auditory memory for the comparison
of the sounds under different patho-
logic  conditions.  Suppose he re-
examines a patient whom he has diag-
nosed a year before. Is the patient’s
condition improved or not? The
physician must remember the original
sound or be able to reconstruct i1t in
his mind through the aid of verbal
notes descriptive of the sound, which
he made at the time of the first exam-
inatton. Lt 1s extremely dificult to
compare sounds in this way, as every
telephone man who has taken an
interest in ““quality” recognizes. In
fact, the telephone method i1s to ar-
range that the sounds which are to be
compared may Dbe heard alternately
for short intervals over and over again,
thus reducing the length of auditory
memory required and permitting many
repetitions of the test.

A still more dificult condition in
the recognition of sounds contronts
the doctor when he examines a patient
whom he suspects of having one of the
rarer heart conditions of which he
may never himself have observed
case, being familiar with 1t only
through the reading of published re-
ports. And here is where the new de-
velopmenr promises the greatest as-
sistance. Not only will 1t bring to
this examining docror an accurate
record of the heart sound of this
peculiar case, but first as a medical
student and later as a practitioner or
specialist 1t will have permitted him
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to have studied this sound over and
over again. All this may be accom-
plished by the use of high-quality
phonograph records.

Within our Bell Laboratories the
development of a new technique for
phonographs was described in part in
the November RECORD. New and
improved methods of recording sound
were involved as well as the produc-
tion of an acoustic system which
permits the more complete repro-
duction of sound. The development
of electromagnetic methods of record-

ing went hand in hand with that of

reproducing. In fact, the wider pitch-
range of reproduction which was de-
scribed in the article referred to above,
would have been of small value if the
records which were being reproduced
had not been cut with corresponding
faithfulness in range of pitch and in-
tensities of component sounds. Our

electrical method of recording for
phonograph purposes which was de-
veloped by Joseph P. Maxteld, Henry
C. Harrison, Stanley S. A. W atkins
and their associates has been made
available through the Western Elec-
tric Company to both the Columbia
Phonograph Company and the Victor
Talking Machine Company. Phono-
graph records of heart sounds trans-
mitted by the electrical stethoscope
and cut by this new method promise
to be the solution of these difficulties
of heart specialists and therefore of
immense value to society.

Other possibilities of phonograph
records appear somewhat dimly in
the future, for heart sounds of a
patient may be recorded and pre-
served. The records, also, may be
shipped over long distances for pur-
poses of consultation with specialists.

The immediate value of this new

Dr. Richard Cabot of Harvard Unicersitv makes a diagnostic record of a heart sound
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technique comes in the training of new
doctors in the medical profession and
in the development of a reference
library of heart and chest sounds
which will be of aid to the practi-
tioner as well as to the student. In
this task, of wonderful value to the
profession and to humanity, Dr.
Richard Cabot, assisted by Dr. C. J.
Gamble, is at present engaged in co-
operation with the Columbia Phono-
graph Company, which is making the
records, and our engineers, especially
Halsey A. FKrederick and David G.
Blattner, who are assisting as trans-
mission experts.

The first records were made on
October 31 at the recording labora-
tories of the Columbia Phonograph
Compdny, where the picture which
accompanies this article was taken.
Dr. Cabot is there shown making a
diagnostic record of a heart sound.
The electrical stethosu)pe appears in
the background, and in the left fore-
ground 1s our familiar Western Elec-
tric microphone which 1s used for so
many purposes in radio broadcasting,
public address systems, phonograph
recording, and the like.

As a celebrated diagnostician, Dr.
Cabot is the author of a book on
physical diagnosis most widely used
by the medical profession and already
in its eighth edition. It contains a
chapter on “‘Auscultation” in which,

since this phonograph development
had not yet been accomplished, Dr.
Cabot was obliged in describing a
heart sound to resort to a system of
sound representation employing nar-
row and broad lines made at various
angles to symbolize typical sounds.
Today with high-quality phonograph
records it would be entirely possible
for Dr. Cabot, if he so desired,
illustrate an edition of his book by
records containing the actual sound
and the diagnoses of these sounds told
in his own voice. Such records would
be produced under the conditions of
the picture. Through the microphone
Dr. Cabot’s comments are transmitted
to the electrical recording mechanism
and the phonograph wax, and through
the electrical stethoscope there are
transmitted the heart sounds which
he describes.

A wonderful advance in preventive
medicine is predicted by these devel-
opments and this co-operation. It is
an advance which will long reflect to
the credit of Dr. Cabot and the Co-
lumbia Phonograph Company. But
that is not all, for as Mr. Snook ob-
served while present at the first re-
cording: *“ the world needs records not
only of its masters in song and oratory
but also of the voices of its great
scientists. Among these 1s the voice
of Dr. Richard Cabot, physicist and
diagnostician, of Harvard University.”
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The first work assignments in the Bell system of one
of the men who is responsible for the present
direction of our investigations and developments

PATENT attorney’s business is
to protect other peop]es inven-
tions, not his own; but our general
patent attorney, John G. Roberts,

Fohu G. Roberts

was an electrical engineer and an
inventor in his own right before he
became a man of law.

The Western Flectric Company
first came into Mr. Roberts’ life as a
pmspectlve purdmser of some of his

early inventions. This was in 1902,

elght vears after his graduation from
Purdue—eight years filled with ex-
perience in electrical work varying
from winding armatures to installing
telephone exchanges. At that par-

ticular time he was in the throes of

designing a synchronizer that would
really synchronize, to be used in a
“Telescripter” or picture transmis-

sl(m system invented by a German.

“While in the midst of my troubles
with the Telescripter, I went to
Chicago in an endeavor to sell some

of my inventions to the Western
Electric. They did not purchase my
patents, but later on I received a

letter from Nr. Frank R. McBerty
asking me to come to Chicago for an
interview. Mr. McBerty asked me
what | knew about patents. | an-
swered that | had read about two
hundred relating to telephom, many
of which were for inventions of Mr.
Charles FE. Scribner, Mr. James I..
McQuarrie, and himself. On  this
showing | was taken on in January,
1902, as assistant to Fdwin H. Smythe
at Clinton Street, Chicago.”

Until 1908 Mr Roberts remained
at Clinton Street, acting as telephone
expert and patent solicitor. Mean-
while he found time to attend the
night course at John Marshall Law
School, from which he graduated.

It was in 1908 that the General
Departments of the Western—in-
cluding the Patent—were removed to
New York. Mr. Roberts preferred to
stay in Chicago. So he and the West-
ern separated temporarily. In the
latter part of 1909, however, he was
persuaded by DeWite C. Tanner,
general patent attorney of the West-
ern to come East. He has had charge
of patent work at West Street as
assistant general patent attorney of
the Western FElectric Company and
now as our general patent attorney.
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[.agoraTORIES PErRsONNEL CHANGES

ARRY E. YOUNG has been

transferred from the l.abora-
tortes to the Western Flectric Com-
pany, to become Telephone Sales
Engineer. He will have charge of the
Telephone Sales Department’s rela-
tions with the American Telephone
and Telegraph Company and with
non-associate manufacturers of goods
distributed by Western Flectric;
handle the publication of the appara-
tus card catalog and of relephone
sales bu]lerms, and act as an engineer-
ing advisor in the Department’s ac-
tivities.

Mr. Young entered the Western
Electric Engineering Department as a
student in 191y, immediately after
his graduation from Brooklyn Poly-

Harrv E.

Young

technic Institute. After completing
the student course he started in the
phvsma] laboratory under the super-
vision of Daniel 1. Miller, and from

there he was transferred to William

T. Booth’s radio development group.
Shortly

after the War ended, Mr.
Young assumed charge of the branch

Charles W

lowe

of the Order Service Department en-
gaged in clearing up the FEngineering
Department’s contracts with the Gov-
ernment. \When this work was com-
plered the group undertook the super-
vision of similar contractual relations
with the American Telephone and
other associate companies; and from
this grew the Commercial Service
Department of which Mr. Young, as
Commercial Service Manager, was the
head at the time of his transfer to the
Western.

Charles W. Lowe takes Mr. Young's
place in the Commercial Department.
Mr. Lowe is a University of Wiscon-
sin man of the class of 1909, and like
his predecessor, he served his appren-
ticeship in the Western Flectric stu-

{171}

www americanradiohistorvy com


www.americanradiohistory.com

dent course, in his case at Hawthorne.
In 1910 he was transferred to the
Engineering Department, where for
eight years he was engaged in appara-
tus design. When
the decision was
made to establish
a separate depart-
ment to prepare
and issue manu-
facturing specifi-
cations, the or-
ganization and
supervision were
assigned to Mr.
LLowe. He has
been in charge of
thiswork continu-
ously since that
time, and for the
last two years has
also been respon-
sible forapparatus
drafting and for
the widely used Apparatus Card Cata-
log and departmental files and service.

Roy R. Ireland is Mr. Lowe’s suc-
cessor as head of the Apparatus De-
velopment Service Department. From

Royv R. [reland

the University of Minnesota, where
he received a B.S. degree in 1901 and
an E.E. in 1903, Mr. Ireland came to
the Western Electric plant at Haw-
thorne and started
as a student. After
obtaining con-
siderable shop ex-
perience he was
transferred to the
FEngineering, then
to the Merchan-
dise Departments.
In 1909 he was
transferred to
New York, and
here he has been
engaged 1n ap-
paratus design,
cost study, and
apparatus service
work. For several
years previous to
. the present trans-
fer he has been responsible for the
card catalogue and the departmental
files and service. This position has
now been filled by William A. Bischoff,
who formerly reported to Mr. Ireland.

Sergius P. Grace, H. Clyde Snook, David G. Blattner, and Clarence
H. Amadon recently visited the Southern Bell Telephone Company who
are arranging for an investigation of teredos. The teredo is a marine
boring worm which is annually responsible for emormous losses of
property due to its attacks on bridge and dock timbers in Southern
Coastal waters. The officials of the Southern Bell Telephone Company
are planning to place at the disposal of the State Highwav Department of
Georgia and its bridge engineer, S. B. Slack, the apparatus and technique
which has been developed in our Laboratories for detecting and amplify-
ing feeble sounds. The equipment which will be used is essentially that of
the electrical stethoscope. An investigation of the teredo has been carried
on by the State of Georgia and it is expected that our apparatus will
facilitate the investigation next year. Further assistance to the State will

be through F. B. Saunders, Outside Plant Engineer of Southern Bell
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A Niw PrivaTe EXCHANGE FOR THE |.ABORATORIES

A new No. 60y P. B. X. board has
been ordered from Hawthorne, to
be ready for service next April

HERE is an old mymg to the
effect that a cobbler is seldom
well shod; but like most epigrams, this
is only half true. Telephone service at
the Laboratories is a case in point. The
West Street private branch exchange
board has not been neglected in the
rush to design telephone systems and
apparatus for others; and to make
service in the building even better, a
new thirty-three position switchboard
has been ordered from Hawthorne, to
be ready for use next April. Negotia-
tions which led to the order for the
new board started about two years
ago; with the construction of the new
Section H, need for increased tele-
phone service has become urgent.
Telephonically speaking, the order
calls for thirty-three sections of stand-
ard No. 604-C private branch exchange
switchboard equipped for sixteen hun-
dred lines; two one-panel end sections
and one cable-turning section. Com-
munication with the outside world
will be carried on through one hundred
trunks to the Chelsea office and sixty
tie lines giving direct service to the
P.B.X. boards of other Bell companies
in and around New York. Tie lines
will connect us with the offices of the
Western Electric Company at 195
Broadway, Kearny, Pershing Square,
Thirty-sixth Street, and 395 Hudson
Street; with the general offices of the
American Telephone and Telegraph
Company; and with the New York
Telephone Company’s offices at 15
Dey Street and 104 Broad Street.

Although it 1s of the standard 6oy
type, our board will include a number
of additional features such as inter-
position call circuits, and audible ring-
ing. lts ultimate capacity will be fifty
positions and 2800 lines. One of the
positions will be for the use of tele-
phone dictation.

The board will be in Section A of
the tenth floor, in the space now oc-
cupied by Rooms 1002, 1003, and 1004,
and the south corridor. A new hall-
way will be cut through just south of
the present one. As the new power
room will occupy some of the space
now used by the old board, power will
be supplied by the old power appara-
tus until the old board has been
cleared away and new power appara-
tus installed. Hawthorne is working
overtime and shipments are being
made by express so that the installers
may be able to start work January 11.

THE OLb EXCHANGE

For many years the West Street
private exchange was a testing labora-
tory for machine switching apparatus
as well as a service installation. The
original manual board was taken out
about 1910, and a 600 line semi-
mechancial system set up, of the
rotary type now widely used in Europe.
This rotary type board was very dif-
ferent in principle from anything
developed up to that time. It in-
volved among other features a non-
decimal instead of a decimal pulsing
system, which permitted the use of
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200 point rather than 100 point Street has an important place in tele-
switches. The board was not really a  phone history. There the principles
P.B.X., but a miniature central ofhice. ~ which underlie the great panel central
When 1t had been operated long offices of today were first put to a
enough to demonstrate that the practical test; for although the present
principles involved were correct, and panel system uses §00 instead of 200
might safely be applled to large com-  point switches, and although panel
mercial oﬁues it was removed and apparatus bears little resemblance to
the present manual board installed. rotary, the circuit principles of the
That old rotary installation at West  two svstems are similar.

Professor Michael Pupin of Columbia Universitv visits the Laboratories. Professor Pupin
examines a new permalloy velay shown him by William Fondiller, one of the professor’s
former students, with Burton W. Kendall, another former student and assistant.
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Errerion or CrLup OFFICERS FOR 1926

Early this month an election will be held,

to choose the president,

cice-presidents,

and three advisers for the coming vear

At a meeting held on October

29, as provided bv the constitution, the

Nominating Committee, Burton W. KeNparr, Davin D. Haccerry,

Joux M. Witson, ALBERT
selected the following candidates:

GoEBEL and FriswortH PaTerson
b

For President

ALserT I,

GiLson

Wirrian Winsox

[ )

For First I7ice-President

Danien

R. McCorryack

Wirriav A BisCHOFF

[ sl

For Second Vice-President

NMiss LLean E. SatrrH

Miss Marion G.

[ay N0

Mason

Board of Advisers— Two Year Term

Apparatius Design

GrANVILLE MATTHEWS
I.LestEr B. FayEes

Shops
JamEes G. MoTLEY
CHarLES A. GRANT

Patent-Tnuspection

GeorcE H. HEvYDT

THomas C.

Ballots will be mailed to all Club
members on Saturday, December g,
and must be placed in the Suggestion
Boxes not later than Wednesday,
December g. No employee of the
Bell Telephone ILaboratories, Incor-
porated, who is not a member of the
Club will receive a ballot. Member-
ship application forms may be had

Rice

from Department representatives, or
by calling at Rooms 108 or 322.

Applications for membership re-
ceived after December ¢ will not
entitle new members to vote in the
current elections. Non-members
should file applications at once to
insure themselves the right to cast a
vote for their candidates.
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THe CANDIDATES

Electioneering has been progressing
since early November. Campaign
committees have been organized for
all of the candidates, and these and
volunteer workers have been vying
with each other in heralding the
merits of their respective standard
bearers. Campaign statements of the

Albert F. Gilson

various committees appear elsewhere
in this issue. In addition to those, and
by way of introduction, the RECORD
presents the following facts concern-
ing the various candidates, whose
hotographs are likewise published:
Albert F. Gilson and Willham Wil-
son are the rivals for the Club presi-
dency for the year 1926. Mr. Gilson
is the head of the Design Division of
the Apparatus Development Depart-
ment. His service with the company
dates from July, 1906, although there
was a break from March, 1908 to
November, 19gog. Mr. Wilson is in the

Research Department, concerned with
special research, including vacuum
tube research and the supervision of
the Fxperimental Tube Shop. He
joined the company in June, 1914.
William A. Bischoff and Daniel R,
McCormack are the contenders for
the office of First Vice-President. Mr.

William Wilson

Bischoft has been with the company
since February, 1920. He i1s a member
of the Apparatus Development De-
partment, in which he was recently
placed in charge of the files, card
catalogs and miscellaneous depart-
mental services. Mr. McCormack, in
his capacity as office manager, is a
member of the Commercial Depart-
ment. He has been connected with
the Company since December, 1919.

Miss l.eah E. Smith and Miss
Marion G. Mason are the feminine
representatives in the list of candi-
dates. They are contending for the

{176}

www americanradiohistorv com


www.americanradiohistory.com

office of Second Vice-President. Miss
Smith, as the supervisor of the group
of Engineering Assistants, represents
the Svstems ])evelopment Depart-
ment. Miss Mason is in charge of the
transcription work of the Patent De-
partment. Miss
Smith has been
with the Com-
pany since 1918,
and Miss Ma-
son since 1916,
The remain-
ing candidates
arc tor depart-
mental repre-
sentatives on
the Board of
Advisers. The
constitution ot the Club provides for
one representative tor each of the six
major divisions into which our organ-
ization has been divided mn order to
provide for dppl()\(llﬂdtel\' equal nu-
merical Icprcsenmtlon The term for
this office 1s two vears, three Advisors
being elected annually.  Only  the
members of the divisions atfected are
permitted to vote tor these candidates.
Their names
will not appear
on the ballots
furnished to
Club members
who belong to
other depart-
ments.
Apparatus
Development,
Shops and
Plant, and Pat-
ent- Inspection
are the groups which elect new repre-
sentatives on the Board tor 1926.
l.ester B. Eames and Granville
Matthews are the candidates from the
Apparatus Development Department.
Mr. Fames, who rejoined the Com-

William A. Bischoff

Miss Marion G, Mason

pany in July, 1919, after a prev1ous
connection of over two years, is in
charge of orders and order service for
his Department. Mr. Matthews 1s in
charge of the Department’s Instru-
ment Bureau and Laboratory Service.
He has been a
member of the
organization
since 19og.

Charles A.
Grant or James
G. Motley will
beelected asthe
representative
of the Plant-
Shop group.
My, Grant isin
charge of shop
orders and service. He has been with
the company since July, 190s. Nr.
M()tlev, a member of the organization
since _]uly, 191y, 1s Assistant Plant
Manager.

The Patent Department and In-
spection Engineering each present a
candidate to represent their combined
membership. George H. Heydt, the
standard bearer of the Patent Depart-
ment, has been
with the Com-
pany since
August, 1915.
ThomasC. Rice,
in charge ot the
Complaint Bu-
reau of the In-
spection Fn-
gineering De-
partment, has
been connected
with the Com-
pany since the early part of 1916.

The Nominating Committee of the
Club concerns itself only with the
individual offices when 1t selects the
various candidates to place before
the membership, and does not attempt

* F

¥

Danie! R. McCorinack

i

Miss Leah E. Smith
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toarrange
tickets. How-
ever, the con-
tenders for the
different offices
may form alli-
ances among
themselves if
they so desire.
In the present

election Onl-‘ Granville Matthews

the Wilson-
McCormack forces have allied them-
selves for a joint campaign.

The current election 1s the third in
the history of
the Club, which
was founded
during the au-
tumn of 1923.
Its constitution
provides that
anelectionshall
be held annu-
ally in Decem-
ber so that the
new officers
may assume
their duties in January.

The president and the two vice-
presidents are elected by the full
Club membership to serve for a term
of one year. The constitution directs
that no officer except the secretary-
treasurer shall hold the same office
for more than two years in succession.
The secretary-
treasurer 1s ap-
pointed by the
Company with
no stated ten-
ure of office.
Six members
of the Board of
Governors are
elected for two-
year terms,
three being

Charles A. Grant

elected annu-

ally so that the

entire member-
shipof the

Board may not
be new each
year. The elec-
ted advisers
appoint five ad-
ditional for
terms of one
year.

Harry E. Young, who was recently
transferred to the Western Flectric
Company, was the Club’s first presi-
dent. Emil C.
Mueller and
Miss Marion G.
Gilmartin were
the first and
second vice- |
presidents in
1924. The offi-
cers who retire
this year are
Burton W. Ken-
dall, president,
and William A.
Bollinger and Miss Marion G. Gil-
martin, first and second vice-presidents.
David G. Haggerty has been the
secretary-treasurer since the organiza-
tion of the Club.

The above facts, concerning the
regulations governing the election of
officers are published for the informa-
tion of new
members of our
Company, par-
ticularly new
Club members.
Any member
who desires a
copy of the con-
stitution may
secure one at
the office of the
secretary.

Lester B. Eames

-

Fames G. Motley
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STATEMENTS OF CampaioN COMMITTEES

AvLserr K. Grusox

The formation of the Bell lLabora-
tories Club has had a greater effect
upon our work-day lives than any
other one happening since the intro-
duction of the Employees Benetit
Plan. Thiseffect is subtle, yet the bene-
fits of the club are none the less real.

As is often the case in social or-
ganizations the brunt of the work 1s
apt to filter down from the leaders to
a few willing spirits, who generally
are the same individuals year after

year, and they carry on to the best of

their abilities and enlightenments.
When such a condition becomes
evident, it has been found by experi-
ence that brand new ideas executed
under a new leadership which will
attract to Itself a new corps of sup-
porters and workers will tend to re-
vitalize interest in the organization.
To those of us who have been asso-
ciated with Al Gilson, his ability as a
leader is an outstanding characteristic.
His is the happy faculty of securing
the whole-hearted co-operation of those
with whom he works and of directing

their efforts in an efficient manner.
In the interest of furthering a
greater club, gu'n'dnreeing to it the
support of the active membership in a
business-like and efficient administra-
tion, favoring no special group but
rather serving the whole through
better organization and closer co-
operation, Albert 1. Gilson was in-
stantly indorsed for President by 500
active members of the club who place
their confidence in one who has also

been a member since its mception.
Gilson Campaign Committee.

WiLrniam WiLson

“Bir FiLes tHE Bioy”

This slogan aptly expresses the
reason why we feel that Bill Wilson
should be elected to the office of
President of the Bell laboratories
Club.

He 1s a hard worker.

He is a live wire.

He favors all sports.

He 1s progressive.

He appreciates that the women’s in-
terests are entitled to the same
consideration as the men’s.

A better candidate couldn’t be found.

RADIO TUBE CLUB
395 Hupson STREET
November 13, 192

o

Mr. G. B. Hamm,
Chairman of Wilson-McCormack
Campaign Committee.

The officers and members of the Radio Tube
Club, composed of members of the Tube
Shop, are very glad to have as a candidate for
President ot the Bell Laboratories Club Mr.
W. Wilson.

The Radio Tube Club indorses Mr. Wilson
as their candidate because it was through his
efforts that they became members of the Bell
Laboratories Club and were able to share in
the Club’s activities. He was always an en-
thusiastic supporter of all social activities
undertaken by us.

(Signed) C. B. Smrrn
Chairman of Radio Tube Club

'NUE SAID
Go ahead
DON'T WAIT
VOTE STRAIGHT
You still have time
December g to December g.
IV ilson-McCormack Campaign
Commilttee
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Witeiam A. BiscHOFF

Affable - Benign - Capable - Demo-
cratic - Energetic - Forceful - Guiding -
Helpful - Industrious - Judicious -

Kindly - Lively - Masterful - Noble -
Original - Progressive - Qualified - Re-

liable -Sincere- Thoughtful - Untiring -
I7aluable - //illing - e \'perienced -
Youthtul-Zealous- 77. A. BISCHOFF

Two vears 1s a long, long time and
the men that drafted the constitution
for our Club must have realized it
when thev set two years as the limit
for a continuous term in office. Mac
was elected to the board of Governors
of the Club for 1924 and appointed
for 192¢. Are we going to drive this
willing servant, who cannot say NO?

Dan Aas been the man for two vears,
why not let Bill Bischoff take up the
baton and go on with the race? A
change usually improves the health of
an organization. FElect Bischoff and
give Mac his well earned retirement.

Bischoff Campaigin Commaittee

Martox G. Masox

Presenting Marion G. Mason of the
Patent Department, popular, capable
and singularly well adapted candidate
for and Vice-President.

As a departmental supervisor, Miss
Mason has demonstrated a high
quality of leadership and ability to
cooperate with others for the success
of the mutual undertaking. Her out-
standing characteristics are getting
quality work done cheerfully and
prompt]v Miss Mason, entlrelv aside
from her skill in handlmg the day-to-
day busines‘s, is well known as an
organizer of happy times tor others.
These attributes are essentials to the
only feminine officer of your Club.

Mason Campaign Committee.

Daniel R. McCorMmack

Dantel R. McCormack, candidate
for the office of 1st Vice President of
the Bell Laboratories Club 1s a man
well fitted to the job. He has both the
ability and experience necessary to
serve 1n this office.

For two vears he has served on the
Advisory Board of the Club and has
been one of its hardest workers.

He has a very likeable personality,
alwavs has a smile and is never too
busy to listen 1f vou wish to see him.

As chairman of the Entertainment
Committee he has managed six large
parties tor the Club. He 1s also the
man who put across the 1dea of one
dollar dances for club members.

Vote for Dan McCormack and
place in ofhce a man who will always
have the interest of the Club at heart
and who can be depended upon.

McCormack Campaign Comimittee.

l.eanw E. Snurn

Don’t forget to cast vour ballot for
Miss L. E. Smith, supervisor of the
Fngineering Assistants of Department
332-C located in Room 7-A, and help
elect her to the office of Vice-President
of Bell Laboratories Club.

This voung lady, who has been in
our happy midst for seven vears or so,
stands upon her record as they say on
the political stump. She 1s indorsed
by all who know her and 1s proclaimed
to be a conscientious worker, a won-
derful little organizer and one all-
around athlete and good sport.

Again, it vou want a radiant spmr
of alertness, al)lllt\ pep ¢ and conscien-
tiousness to do dury in that ofhce,
don’t forget to run your pen or pencil
over the right spot on your ballot and
do your stuft. 'Nuft said!

Smith Campaign Commilttee.
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David D. Haggerty, Secretary

Horsesack Riping

Since it was started by the Club
in the spring of 1924, horseback riding
has proven very popular—so much
50, 1n fact, that Marion Gilmartin, in
charge, has consistently received more
applications for lessons than can be
accommodated.

Since the middle of September
Arthur D. Soper has conducted seven
consecutive rides, including one on
October 28th, when the ground was
covered with snow, and another one on
a very rainy Saturday when six sturdy
and philosophical members decided
that one doesn’t get any wetter on a
horse than in the bleachers at a foot-
ball game.

These rides over the trails of Van
Cortlandt Park and Westchester
County have been taken by the ex-
perlemed riders. A group of bcgmnerx
has been riding each Saturdayv also,
but they have remained n the corral
for the most part, with an occasional
trip outside for variety. Twelve new
riders joined this group this fall.

Through the courtesy of the colonel
of the 105th Field -\rrlllelv the Club
has had the use of some of that
Regiment’s horses on Saturday after-
noons. But the demand has increased
to such an extent that the Club has
had to hind additional mounts. There-
fore, 1t has signed a contract with the
Unity Riding Academy of Brooklvn
whereby Club Members mav use the
horses tor $1.25 per hour. There 1s no
additional charge for instruction.
Tickets, which are good at any time

the Academy 1s open, including Satur-
davs, .Sunda)n and holidays, may be
obtained from Mliss Gilmartin,

The Field Artillery has again made
winter plans tor
us and on days
that are too
unpleasant for
outdoor rding
wemay have the
use of the Arm-
ory as during
thelast twowin-
ters. Although
the Armory
does not atford
outdoor scenery, the riding ring covers
nearly a city block and gives plenty
of space tor action. Furthermore, it
has the decided advantage of permit-
ting better mstruction.

Gilmartin

Marion (.

Womexn's BASKETBALL

In the notes concerning the Women'’s
Basketball TLeague in the last issue
of the RECORD, it was stated that
the games would be plaved in Wash-
ington Irving High School; but since
then plans have been changed and all
basketball games will be plaved at
Friends Seminary, Stuvvesant Square,
on Tuesday and Thursday evenings.
The season’s games started on Tues-
dav evening, November 1oth.

All women members of the Club are
cordially invited to participate in this
activity. It any member, whose de-
partment has no team, desires to play,
Miss Hence will be glad to place her
with one of the teams now organized.
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Dancers massed for flashlight photograph after Grand March

ENTERTAINMENT AND DANCE

The Fall Entertainment and Dance,
given in the Grand Ballroom of the
Hotel Pennsylvania, on the evening
of November gth, was pronounced by
all of the seven hundred Club mem-
bers and their guests who attended to
be the most successful dance that has

been given by the Club.

The weather was ideal and the
crowd arrived early. By 9:30 over
six hundred people were present and
enjoying the music of Herbert Hood’s
orchestra. At 10:30 the Glee Club of
thirty male voices, directed by F. M.
Costello, presented three selections
which were enthusiastically received.

The Grand March was led by Mr.
and Mrs. Kendall who were followed
by Mr. and Mrs. Gilson and Mr. and
Mrs. William Wilson.

After the photograph was taken and
a few dances there was a short inter-
mission while the male quartette sang.

{18

Applause brought several encore
numbers and then the dancing was
resumed. The dancing continued until
1:30. “Home Sweet Home” found
about two hundred couples on the
floor who left reluctantly.

SwiMMING ForR MEN AND VWoOMEN

One of the finest pools in the Metro-
politan District is in the Shelton
Hotel, 49th Street and Lexington
Avenue, and the Club has secured
special privileges for its members who
wish to swim there.

The Hotel charge for the use of the
pool i1s $1.50 for either afternoon or
evening session but if tickets are pur-
chased through the Club Secretary,
Room 108, the price is $1.00. The
pool 1s open until 11 p.M. on week
days and until 9 r.M. on Sundays.
If a large party wishes to be accom-
modated, reservations should be made
in advance. The Hotel is always pre-
pared to handle small parties.

:}
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BownLinc

On Friday evening, November 6th,
the Bowling T.eague completed the
first round of seven of its twenty-eight
nights, and Chairman Bostater finds
himself
with  more
regulars
than can be
accommo-
dated.Each
week one
hundred
and twenty
men jour-
ney over to
Brooklyn
and give
some  very
rough treatment to Recreation’s wood.
This holds good for all classes, as the
weekly averages show a decided im-
provement on the part of all the men.

&/

Herbert I.. Bostater
Bowling Manager

MEen’s BASKETBALL

The first game of the season will be
played on Thursday evening, Decem-
ber 8th, at five thirty r.m., in Labor
Temple, Fourteenth Street and Second
Avenue, between the teams repre-
senting Toll Circuit and Apparatus
Design groups. The second game of
that evening will be between the Re-
search and Equipment teams.

League games will be played every
Tuesday and Friday evening until the
season closes in early April. Specta-
tors are always welcomed.

Carp ParrIES

The Card Club is now having meet-
ings every Monday nightin Room 427.

The players usually have dinner in
the restaurant and start the play at
six o'clock. Arthur Zitzman, in charge
of the parties, can always make up
another table at the last moment if
unexpected contestants appear. New

players are alwayvs welcome and no
formal arrangements need be made.

GyYMNASIUM CLassEs FoOR YWOMEN

Gymnasium classes for the women
of the Bell Laboratories Club are held
at Houston House every Thursday
evening. These classes, under the
direction of MNiss Janet Johnson,
cover the same physical training in-
struction as 1s given in the Y. W. C. A,
classes. The Club has purchased all
the equipment necessary and volley
ball teams are being organized. The
attendance, the interest shown and the
pleasure and benefit derived, have
proven to the committee in charge
that these classes are successful.

THe Rapio Tuee CLuB
Curistmas Party

On Thursday afternoon, December
24, the Radio Tube Club will hold
their second annual Christmas party
in the Recreation Room at Hudson
Street.

Six acts of vaudeville will be pre-
sented by the club members and this
entertainment will be followed by
dancing and refreshments. The young
actors and actresses of the Tube Shop
are now rehearsing twice a week under
the direction of Miss Lena Sproat.

Gertrude

Christmas  Party Chorus:  Misses
Wraight, Lena Sproat, Ethel Halleck, Margaret
Thomson, Sadie Swmith, Grace Parsons,
and Mabel Sproat.
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In T'ure MonTH's NEWS

O.B.BrackwzLL,H.S.Osborne and
J. R. Carson (D.&RAT.&T.) sailed
for Furope on the Majestic, October
24th, to attend a meeting 1n Paris on
November 26th, at which the
transmission” for telephone measure-
ments is to be discussed. This meet-
ing 1s under the direction of a sub-
committee of “T'he International Con-
sulting Committee on Long Distance
Telephony.” This international com-
mittee 1s supported by all of the prin-
upal Furopean states, and 1ts purpose
is to make studies and recommenda-
tions looking towards the extension of
long distance telephone service in
Furope.  While America, of course,
has no direct connection with this
work, the American Telephone and
Telegraph Company has been invited
to send representatives to attend the
meeting and to discuss the subject
from the viewpoint of the Bell System.
SerGius P. Grack and Harvey
Iletcher of our Laboratories attended
the Annual Conventionof the American
Academy of Otolaryngology  which
was held at the Hotel Sherman,
Chicago, during the week of October
21. The Western Flectric Company
displayed a complete exhibit of our
audiometers at the convention.
RerrEsENTATIVES Of the Bell Sys-
tem have been visiting the colleges to
which last year it donated electrical-
communication measuring apparatus.
In this connection, John Mills visited
Wisconsin  and  Maurice B. long
visited Purdue, University of Mis-
souri, University of Nebraska, Uni-
versity of Illinois and Washington
University. George B. Thomas has

unit of

visited the Massachusetts Institute of
Technology, Harvard and Hopkins.

On October 2gth Mr. Long gave a
talk before Bell telephone people in
St. Louts. He brought out that in the
past electrical theory was developed
by considering mechanical analogues,
but at present many of the advances
are being made by considering me-
chanical problems from the electrical
circuit viewpoint. He illustrated his
talk by the new orthophonic Victrola.
A hundred and fifty people were pres-
ent and about htrv more hstened mn
the hallway unable to get in the room.

The Laboratories were represented
at the Personnel Conference in Wash-
ington during the week of October
tgth by George B. Thomas, Personnel
Director.  Representatives of all the
Associated Companies were present.

THurspAY evening, October 29, the
Edward J. Hall Chapter No. 25,
Telephone Pioneers of America, met
at 195 Broadway. About one hundred
Pioneers were present. Dinner was
served in the cafeteria and music for
the occasion was furnished by the
Long Lines Glee Club. The delegates
who had attended the general annual
meeting in Washington, D. C., told
about thatconvention. Paul B. Findley
then gave an illustrated talk on some
recent developments of Bell Telephone
Laboratories.

Herserr F. Ives, on October 24,
presented a paper on transmission of
pictures before the Brooklyn Institute
of Arts and Sciences. At the annual
convention of the American Optical
Society at Ithaca, New York, October
2g—30, Dr. Ives also presented papers.

{184}

www americanradiohistorv com


www.americanradiohistory.com

The First Anniversary of
Bell Telephone Laboratories

ONE year ago Bell Telephone Laboratories joined the Bell System
Family as one of its corporace members. 1t was a day noteworthy
m the history of industrial research.

In a great technical industry, whose success and progress are of vital
concern to the welfare of our Natton, the laboratory phases of research
and development had grown vast and intricate. The incorporation of the
Laboratories signalized the realization that these activities had out-grown
the habiliments of a mere department and could best be performed by a
corporate unit analogous to the other corporate units which present day
conditions make necessary.

This step, which «was so radically in advance of existing practues, may
naturally have raised donbts in some minds as to its feasibility. An onr
minds, however, there was never a donbt, for e knew the solidity of the
Forndation upon which the new structure was to be reared. The Labora-
tories were to be an association of specially trained men and women work-
ing together as a complete modern bisiness organization, whose primary
sbject was research and development divected to the improvement of a
public service. Tous this meant but another step forward m the logical
development of an organization <whose strength and virility were grounded
deep in the character of its men and women, in their high tdeals of truth,
honesty, and fair dealing, and in their realization that individually each
profits most by what collectively profits most to all, and finally in the
special traming and fitness of the group for the work to be done.

The results of the past year have justified oir expectations.

In looking ar the tasks which Bell Telephone Laboratories will be
asked to do in 1926, as its part in improving the art and service of
communication, we have every reason to view the future with confidence.
The problems scill be varied, mmportant, a nd difficult, but we can approach
them wwith full kuowledge that our tools are better than ever before and
with a courage born of the remembrance of owr past accom plishments.

Ve congratulate onr fellow workers in Bell Telephone Laboratories
on the opportunities schich the future prescits and wish them individually
and collectively a Happy and Prosperons New Year.

Frant B. :7ewez‘f
Edward B. Craft
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S O O T A A T

Original Morse Telegraph Instrument

This original Morse telegraph paper tape receiver was presented
to George F. Bulen of Palo Alto, California, bv Samuel F. B. Morse,
grandson of Professor Morse, the inventor of the telegraph. 1t was
made for Professor Morse about 1843 and is a crude model of the
cue later used by him on Mav 2.4, 1844 in transmitting his notabie
message from Baltimore to IVashington.

This iustrument was identified bv Mr. E. P. [ arner of the
[Vestern Electric Company before Mr. Yohn Rowlev, Director of
the Qakland California Public Museum, as the one on which his
Jather, J. C. Warner assisted Professor Morse.

7. C. Warner was one of the first instrument makers emploved
by Grav and Barton, predecessors of the IV ester 1/ F/¢ ctric Companyv,
and with the change in organization, Mr. IVarner became an
emplovee of the IVestern FElectric Company. I‘/us Morse instru-
ment is now in the Historical Museum of Bell Telephone
Laboratories.
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