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CLEAR AS CRYSTAL 

By L. W. MCKEEHAN 

ALL of us, I suppose, can remem- 
ber our earliest active interest in 

crystals.* These delectable crystals 
were kept in sugar -bowls for the most 
part, although rock -candy was still a 
possibility. Later on we began to 
dream of more lasting crystals, set in 
gold or platinum, given in moments 
of enthusiasm and paid for, if at all, 
only by months of toil. Those of 
us who have progressed even farther 
along the usual course of events are 
especially concerned this winter in 
crystals of still a third sort which we 
hoard in lamentably over -sized coal 
bins. Even the big butter- and -egg 
men from the west who, according to 
tradition, warm themselves only at 
the fires of love, must depend for half 
of their stock -in -trade upon the pre- 
servative effect of salt crystals. If we 
believe everything we hear we must 
expect, when ghosts, to gather about 
every crystal sphere held by a mem- 
ber in good standing of the Clair- 
voyants' union. 

*J omit reference to talcum powder and other 
less obvious crystals 'which surrounded our in- 
fancy. 

Besides these ways, so nearly uni- 
versal, in which crystals arouse our 
interest, there are some less noble 
matters in which we look to (or 
through) them for enlightenment. 
Here we must descend from psychic 
and psychological questions to more 
easily spelled, and less thrilling, phys- 
ical questions. In making the descent 
we notice at once a great decrease in 
the number of people who are deeply 
interested and a great increase in the 
complexity of the questions. From 
here on it becomes harder to justify 
the title under which this is written; 
but let me try, nevertheless. 

A favorite way for pedants to give 
an illusion of clearness is to clutter the 
paths of their discourses with defini- 
tions. An example will show the ab- 
surdity of the scheme in this case. I 
quote from the Standard Dictionary: 

"crys'tal, n. 1. Chew. & Mineral. (i ) 

The solid mathematical form included 
under plane surfaces, systematically ar- 
ranged, and connected by angles of fixed 
and definite value, which a chemically 
homogeneous substance tends to assume 
by undisturbed growth. 
8. A fine quality of durance or tammy. 
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These two definitions and the half - 
dozen I have omitted may be of some 
use to cross -word puzzle solvers, but 
we will do well to forget them as 
irrelevant mental tangle -foot. It is a 

good deal safer to assume that any- 
thing solid enough to pick up in one 
piece contains one or more crystals, 
and to leave the burden of proof on 
anybody rash enough to uphold the 
contrary. Having thus, like Francis 
Bacon, taken all knowledge for his 
province, the crystal physicist has no 
rival except the colloid chemist -I 
like to think that the first noun may 

FIG. r- Diffraction pattern due to same 
sort of crystal as in Fig. 3, but in this 
case rotated about the tetragonal axis. This 
crystal gives the row of faint lines just be- 
low the center of the picture. The strong 
lines just above this row and many other 
strong lines on the plate are due to a crystal 
of calcium carbonate treated in the same 
way for comparison. Molybdenum X-rays 
were used, the beam passing through nar- 
row slits before striking the crystal. The 
photograph was taken on a plate. It deter- 
mines the exact dimensions of the unit whose 

shape is determined by Fig. 3 

help to describe the second in both 
cases --who is equally anxious to 
annex the visible universe. In the 
conflict of these champions it would 
ill become me, an interested party, to 
act as referee. Much doubtless re- 
mains to be said on both sides. 

The interesting thing about crystals 
is then that the more we know about 
them the more we know about solid 
bodies, and since all our well -known 
world -including the telephone plant 
and its operators -would flow gently 
(like Sweet Afton) into a kind of 
cosmic mush if solid bodies did not 
stay that way, a study of crystals 
ought to help us in keeping the afore- 
said world - particularly its tele- 
phone plant -in working order. 

With this important end in mind, a 
part of Bell Telephone Laboratories 
has been set apart for the study of 
crystals. Mr. F. F. Lucas has assem- 
bled in Room 552 the Iamps, micro- 
scopes and cameras used in the study 
of crystals by light of all wave- 
lengths. Room 829 is the place where 
X -rays are used to unravel crystal 
structures. This laboratory, which 
was started by the author of this note, 
was enlarged and more fully equipped 
by Richard M. Bozorth, who is now 
in charge of it. The two methods of 
study are entirely different in opera- 
tion, and tell us different things. A 
notion of the difference can be drawn 
from a fairly close analogy. 

A balloonist a mile above the earth 
might find out something about the 
shape of the land beneath him by 
sounding a horn and listening to the 
echoes. If he were very skillful he 
might even detect the difference be- 
tween the echo from paved streets 
and that from open country. But a 
searchlightwould tell him much more. 
He would still, to be sure, be observ- 
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FIG. 2- Diffraction pattern due to 0.5 mil 
rolled perncalloy sheet. Molybdenum X- 
rays as in Figs. 4 and 5. Photograph, taken 
on plate, shows very small crystals and a 
preferred position for their axes as indicated 
by non -uniformity of circles in the pattern. 
Nature and degree of preference can be de- 

termined from this picture 

ing echoes of a sort, but light echoes 
have more detail in them than sound 
echoes, mainly because the waves of 
light are so much shorter than the 
waves of sound. 

There is a similar difference in scale 
between X -rays and light, although 
here the two sorts of waves differ 
only in wave -length, and even in this 
respect are nearer alike than are 
sound and light waves. Where exam- 
ination by light can tell us that adja- 
cent metal crystals in a polished speci- 
men are differently attacked by etch- 
ing agents, examination by X -rays can 
tell us the spacing and arrangement of 
the atoms in a single crystal and 
exactly how adjacent crystals differ in 
these respects. 

A pressing reason for being so in- 
quisitive about the internal workings 
of crystals, especially metal crys- 
tals, is that metal "piece parts" so 
often differ in quality for mysterious 

reasons. There are two ways of deal- 
ing with such differences. The time - 
honored way is to remember at all 
times that strength, magnetic per- 
meability, resistance to corrosion or 
what -not may vary between limits 
more or less well known, and to make 
sure that we do not specify the 
quality in question too exactly. This 
is, of course, the right way as long as 
the average quality is plenty good 
enough, but apparatus people, par- 
ticularly telephone apparatus people, 
have a nasty habit of wanting the 
shop to make everything better than 
average, if I may be permitted the 
bull. In order to do this it becomes 
necessary to know just how the best 

FIG. 3- Diffraction pattern due to a single 
small crystal of manganese platinocyanide 
hydrate. Fourfold axis of crystal set ver- 
tical. Photographs taken on a plate. X- 
rays from a tungsten target covering a wide 
range of wave- length. This so- called Laue 
photograph determines the angles between 
atomic planes in the crystal and therefore 
the shape of the unit, which in this case is a 
tetragonal prism with size much greater in 
length than its height. Variations in in- 
tensity between .spots at the same distance 
from the center give information regarding 

the distribution of atoms in the unit 
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FIG. 4- Diffraction pattern due to steel rod I" in diameter. X -rays and method of ex- 
posure scone as in Fig. 5. ,4rrangement o f atoms similar but dimension of unit not 

determined accurately. Spotty appearance is due to larger crystals than in Fig. 5 

piece differs from that which is not so 
good. All the methods of study have 
advantages and limitations. Consider 
some of the former. 

Mechanical and magnetic tests 
measure differences of the same kind 
as those to be explained and are 
therefore ideal for inspection pur- 
poses. Chemical analysis tells what 
kinds of atoms are present, and how 
many of each kind, and is capable of 
extreme refinement in distinguishing 
different materials. Optical analysis 
tells how many different materials are 
present in visibly separate bits and 
what some of them are in a chemical 
sense. Since "seeing is believing," this 
is an especially convincing method of 
study. X -ray analysis tells how the 
atoms are put together in each bit 
and whether the separate bits are ar- 
ranged in any special way. It gives 
the most fundamental information of 
all. When the story is complete it 
may be found that successful duplica- 

tion of an accidental triumph requires 
only one of the many steps in manu- 
facture to be closely controlled. If we 
keep our wits about us we may find 
that a much higher degree of some 
desirable property can he attained by 
going deliberately a little farther in a 

direction where accidental differences 
show improvement to be possible. 

Some day we may be able to make 
metals to order so that they suit a 
particular need as closely as the tele- 
phone instrument on your desk suits 
your need for conversation with dis- 
tant persons. Before that time comes 
there is much to be found out about 
what statisticians like to call the cor- 
relation between crystal structure and 
physical properties. The whole sub- 
ject is less than fifteen years old, and 
it is too soon to say how much use 
may yet be made of the method. The 
pictures with this note give a notion 
in what form the data for X -ray 
analysis appear. 

FIG. 5- Diffraction pattern for a piece of 75% iron 25% nickel hammered to a thin 
strip. X -rays of molybdenum principally of wave length 0.708 X I0 -S cm. Photo- 

graphic film bent over a quadrant of cylinder. Pattern shows body -cen- 
tered cubic arrangement with edge of cube 2.90 X Io -B cm, and also 

shows that the individual crystals are eery small 
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O 
DEVELOPMENTS AND SAVINGS IN CONTACT MATERIALS 

By J. R. IRWIN 

COMPARING what is today 
with what was yesterday is the 

obvious method for determining what 
progress has been made. The differ- 
ence between the conditions of yes- 
terday and those of today equals the 
total progress. In so far as the dif- 
ference is one of material welfare, 
it can be measured; but if it is a mat- 
ter. for example, of happiness, it 
cannot be measured, for what would 
it mean to be twice as happy? 

Although the progress of our civi- 
lization can be felt and recognized, it 
can only be measured when there is 
something which can be counted. 
Thus we may count the number of 
cases of typhoid per thousand of 
population in 1914 and compare that 
with the smaller count for 1924, cred- 
iting the difference largely to the de- 
velopment of an anti -typhoid inocu- 
lation and to improved sanitation. 
We cannot, however, express the gain 
in human happiness which this has 
meant by its reduction of mental an- 
guish, physical suffering and death. 

In the development of telephone 
service we can count the miles which 
were once the limiting distance over 
which transmission was possible, and 
compare with the present essentially 
limitless distance. We may compare 
the number of telephone users in one 
year with those in the next. But 
for the gain in human convenience 
and happiness which has resulted 
from this extension of the communi- 
cation system there is no unit of 
measure. 

In evaluating an engineering ac- 
complishment the convenient and 
commonly used unit is the "dollar 
per year." We compare with the 
actual expense what would have been 
the total annual expense provided 
the development had not been made. 

Careful and extensive development 
work is continually leading to annual 
savings in many of the plant neces- 
sities of our Bell System. Although 
savings on any individual item may 
he small, because of the large number 
of times each single item of equip- 
ment enters into the total plant of 
the System, the gross annual saving 
may amount for any item to millions 
of dollars. Contact metal is a case in 
illustration. 

Each contact point of a relay must 
have physical and chemical proper- 
ties such that it will stand the severe 
mechanical and electrical service to 
which it is put. Precious metals are 
used for this purpose. Although the 
amounts of metal and consequently 
the cost of each contact point are rel- 
atively small, the total is very con- 
siderable. If certain developments 
in contact metal and in its use had 
not been made, our System would 
have had to spend for the telephone 
plant it has installed since 1914 
much more than it did. During these 
eleven years there has been a saving 
amounting to over $28,000,000. 
And this is but one, although it is a 
spectacular one, of the savings which 
have resulted from the continuous re- 
search and development work of the 
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Bell System in which our Laborator- 
ies play so important a part. 

From the very beginning in making 
telephone equipment platinum was 
apparently used as a contact material. 
In fact, the use of platinum for points 
making electrical contact antedates 
the invention of the telephone. By 
how much it does so our records do 
not show, but in our Museum there 
is a telegraph key which was manu- 
factured prior to 1859, and it is 
equipped with platinum contacts. 

Of the world's available stock of 
platinum, approximately ninety per 
cent. has been mined in the Ural 
Mountains. The most recent discov- 
eries of this metal are in the Water - 
burg district of the Transvaal of 
South Africa, where there are depos- 
its which promise to be equal or 
better than those of the Ural Moun- 
tains. 

Platinum was at one time used in 
coinage, but this was discontinued, 
due in part to the high cost of mak- 
ing the coins owing to the difficulty 
which was encountered in melting the 
metal. The limited supply and the 

unstable price also rendered platinum 
unsuitable for coinage. 

As the physical properties of plati- 
num became better known, its use was 
extended to the jewelry, dental and 
chemical industries as well as to the 
electrical industry. The demand for 
platinum increased with the extended 
uses. With the increased demand 
the price materially increased. The 
quotation for platinum in 1889 was 
$18.00 per troy ounce, while the cor- 
responding quotations in 1918 and 
1924 were $105.00 and $118.00. 

The rapidly increasing demand for 
platinum, in which the telephone in- 

dustry took its part, and the rapidly 
rising price emphasized the fact that 
it was highly desirable to have a plati- 
num substitute which would be avail- 
able in greater quantities and could 
be purchased at a lower price. Ac- 
cordingly, as early as 1906 and 1907 
fundamental work on the problem of 
satisfactory substitutes was started 
in what was then the Physical Labor- 
atory of the Engineering Department 
of the Western Electric Company. 
In this investigation, carried on in 

Photomicrograph of point and disc of contact metal No. 3 showing erosion 
build -up of disc 
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e 
conjunction with the American Tele- 
phone and Telegraph Company, ap- 
proximately one hundred alloys, cov- 
ering various binaries and ternaries 
of gold, silver, platinum and various 
hase metals, were developed and in- 
dividually investigated. 

In these early fundamental studies 
those most intimately concerned were 
Edward B. Craft and two scientists 
who have since been lost to our labor- 
atories by death, namely, Allison 
Akin and John W. Harris. The 
method employed was first to develop 
a new alloy composed of metals 
whose physical constants satisfied one 
or more of the requirements for a 
contact metal and then to test contacts 
made of this alloy under circuit con- 
ditions corresponding to those which 
would he met in actual telephone 
systems. The circuits which were 
used were comparatively simple, 
some involving only inductively - 
wound equipment such as relays and 
retardation coils, some involving non - 
inductive equipment such as lamps, 
and others including capacities and 
subject to condenser discharge across 

the contact points. Contacts made 
of these various alloys were operated 
under all the various typical condi- 
tions of circuits and several funda- 
mental observations were made. For 
example, they were measured for 
contact resistance, that is for surface 
films which would tend to reduce the 
current flow. Observations were 
made on the pitting of the contacts 
and erosion. The sticking which 
tended to prevent contacts from re- 
leasing was also carefully observed. 
This effect is the result of an electric 
welding of the contacts by the current 
passing through them, and is favored 
by circuit conditions where a con- 
denser is discharged by the closing 
of the contact. 

The ideal material, of course, for 
contacting purposes in telephone 
practice is one which will not readily 
he affected by corrosive agents, at- 
mospheric or otherwise, either nor- 
mally or under the action of an elec- 
tric arc. This characteristic means 
the avoidance of a high resistance at 
the contact due to the formation of 
surface films. The material should 

Photomicrograph of point and disc of contact metal No. 4 showing erosion of point and 
build -up of disc 
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be malleable and ductile enough to 
be worked without difficulty. It 
should be no softer, however, than 
necessary in order to meet this re- 
quirement, because it is an advantage 
to have the contact as hard as pos- 
sible in order to minimize mechanical 
wear. High fusing point and high 
volatilization point are necessary to 
reduce the erosion caused by the heat 
generated at the contacts by the spark 
which occurs when they interrupt a 

circuit. It is desirable to have as 
low resistance a material as possible. 
The chief advantage of this quality 
is the reduction of the welding action 
when the contact is closed and an 
appreciable current flows in the cir- 
cuit. Otherwise resistance is not an 
appreciable factor owing to the rela- 
tively short lengths of material in 

the path of the circuit. 
In the development of platinum 

This adaptation of the minimeter gauges 
pitting to a ten -thousandth of an inch 

substitutes, which was undertaken 
about 1906, there were found three 
materials of considerable promise. 
These became known by numbers. 
An alloy of gold, silver, and platinum 
in specified proportions, apparently 
possessing desirable features, con- 

stituted the Number i contact metal. 
Number 2 was palladium, and Num- 
ber 3 an alloy of gold and silver. 
Number I contact metal was a joint 
invention by Mr. Craft and Mr. 
Harris. 

The data, which were obtained by 
trial of these materials under the cir- 
cuit conditions previously described, 
indicated that the Number 2 metal 
could be widely substituted for plati- 
num in the telephone industry. In 
the case of Number i metal the in- 

dications of the tests were that it 
would be the equivalent of platinum 
only under certain conditions such as 
would exist in a somewhat limited 
number of types of telephone cir- 
cuits. The circuits in which it might 
he satisfactorily used, however, rep- 
resented a very large portion of tele- 
phone equipment, for they included 
those which were controlled by 
switchhooks, by ringing keys, by 
jacks and by line and cut -off relays. 

The results of these tests were so 
favorable that the American Tele- 
phone and Telegraph Company ar- 
ranged for trial installations, in which 
equipment constructed with contacts 
of Number I metal should be under 
observation in actual service in tele- 
phone exchanges. For this purpose 
twelve representative manual- switch- 
board circuits were selected, among 
which were the subscriber's line cir- 
cuit, the toll- switching trunk- circuit, 
the supervisory circuit, and the flash- 
back circuit. Trial installations on 
these circuits were made in eleven tel- 

4I0}' 

www.americanradiohistory.com

www.americanradiohistory.com


ephone exchanges in New York, Phil- 
adelphia, Chicago and in New Eng- 
land. 

In the meantime laboratory studies 
on these same telephone circuits were 
carried on by Mr. Akin and included 
a comparison of three metals, Num- 
ber r, Number 2 and platinum. Ob- 
servations were made as before for 
erosion, for sticking of contacts, and 
for failures to make contact. 

These further laboratory tests 
proved conclusively that it would be 
permissible to substitute Number 2 

metal for platinum in contacts in all 
the circuits and equipment then in 
use. They also verified the earlier 
conclusion that Number 1 contact 
metal could be substituted within cer- 
tain limits such as have been pre- 
viously outlined. These laboratory 
tests were completed during 1912. 
The fields trials were limited to a 
comparison of Number 1 contact 
metal and platinum. These trials 
continued over a period from 1912 
to 1917, and were followed for the 
Laboratories by Daniel D. Miller. 
The results of this extended trial ver- 
ified the early laboratory findings, 
and gave further assurance. 

In the meantime another develop- 
ment was taking place. It was pro- 
posed by the Methods Department 
at Hawthorne that the contact metal 
should be spot -welded to the springs 
instead of riveted. An investigation 
of spot -welded contacts indicated 
that they would he satisfactory. It 
was therefore decided about 1912 to 
adopt the method of spot welding 
for contact points. One enormous 
advantage of this change was the 
smaller amount of contact metal 
which was required. In fact, it in- 
troduced an immediate saving in con- 
tact metal of almost fifty per cent. 

The most critical situation in the 
supply and demand of platinum arose 
during the World War. The Rus- 
sian production, which was our chief 

Testing contact metals in eight hundred cir- 
cuits; Donald C. Bozcne at the left 

source of supply, was reduced fifty 
per cent in 1915 and a similar de- 
crease took place in 1916; so that in 
two years' time the output of plati- 
num was reduced to approximately 
one -quarter. This brought about a 
situation which, but for the long 
series of earlier investigations, might 
have seriously affected the quality of 
telephone equipment. As it was, it 
only emphasized the value and fore- 
sight of the previous work and served 
as a stimulus to an immediate expan- 
sion of the program of utilizing plati- 
num substitutes. In accordance with 
information from the various tests 
this expansion appeared perfectly 
safe, and programs were launched 
for introducing Number 1 and Num- 
ber 2 contact materials very exten- 
sively. During 1917 and 1918 the 
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crisis was met and a serious situation 
very considerably relieved by the use 
of these materials in the equipment 
of manual telephone systems. 

Later the use of the same materials 
was extended to portions of the 
machine -switching equipment. The 
result is that at the present time it 
would be fair to say, on a rough esti- 
mate, that Number i contact mate- 
rial is being used in ninety to ninety - 
five per cent. of all telephone relays 
and keys. The majority of the re- 
mainder of the contacts in both man- 
ual and panel -type machine -switching 
equipment is the Number 2 contact 
material. 

About 1920, and during the years 
immediately following, fundamental 
investigations of contact materials 
were again undertaken, this time by 
Herbert E. Ives and Edwin F. Kings- 
bury. They worked in conjunction 
with Henrik Boving, James E. Har- 
ris; and Howard T. Reeve who de- 
veloped the new materials or insured 
the purity of the elemental ones. 
Approximately two hundred mate- 
rials, both pure metal and alloys, 
were covered during these investiga- 
tions. A result was an accumulation 
of important fundamental data on 
electrical contact -phenomena and the 
verification of the findings of the 
earlier investigations. This corrob- 
oration of the former data permitted 
a still further extension in use of 
Number 1 contact -material. That 
was the immediate effect of these re- 
cent studies : the other effects will 
follow as time goes on, for several 
new ideas of importance were evolved 
and are undergoing the necessary 
studies in order to determine the 
practicability of their adoption. 

Another outstanding development 
from the 1920 -1923 study is that of 

the so- called Number 4 contact 
metal. This is an alloy of palladium 
which is suited to particular condi- 
tions. It is used in the Number 209 
relay, a high -speed relay, which has 
important functions in metallic tele- 
graph circuits and in carrier -current 
telegraph systems. Prior to its de- 
velopment, in the course of the in- 
vestigations just mentioned, a special 
alloy of precious metals had been 
used. This was the product of an 
outside manufacturer, and its cost 
was excessive. Contact points for 
these relays made from the Number 
4 material are roughly one -quarter 
as expensive. In addition to high 
cost the material would not meet all 
the conditions for satisfactory service 
in the field. The use of our new alloy 
reduced the cost of maintenance in 
the field by several dollars a year for 
each relay involved. This saving is 
due mainly to the need of less fre- 
quent adjustment, and to the decrease 
in number of heat coils which are 
blown. The time between succes- 
sive adjustments of the contacts is 
about two hundred and fifty times as 
long as before. 

In addition to the investigations of 
new materials continued studies have 
been necessary with a view to meet- 
ing new requirements for contacts 
such as would be encountered with the 
introduction of machine - switching 
equipment. Obviously a contact 
which is satisfactory for five hundred 
thousand operations in the control 
of a given circuit will not be large 
enough if the required number of 
operations is increased tenfold to five 

million. This numerical illustration 
gives a fair idea of the average in- 

crease in the number of contact opera- 
tions which are required in machine 
switching as compared to manual 
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operation. In order to meet such a 
situation it is necessary to know the 

characteristics of the equipment which 
is involved and the contact wear 
which will correspond to these var- 
ious characteristics for various given 
numbers of operations. When these 
factors are known it is possible to 
predetermine for given conditions the 
size necessary to insure that the con- 
tacts will not be worn down to an 
unsatisfactory operating state during 
the normal life of the apparatus. 

In some cases where it is imprac- 
ticable or inadvisable to make the 
contact points sufficiently large to last 
through the useful life of the appa- 
ratus it is customary to relieve them 
of certain functions.* When the con- 
tact points separate, opening a cir- 
cuit, there must be dissipated at the 
contact some of the kinetic energy of 
the electric current which is stored 
in the coils and electromagnets of the 
circuit. In these cases, to prolong the 
useful life of contacts, it is customary 
to connect a network, consisting of a 
capacity in series with a resistance, in 
parallel with either the contact or the 
load. This network because of its ca- 
pacity does not allow steady current 
to flow, and operates only to absorb 
the energy of the transient currents. 

In determining the proper network 
to use under any given circuit condi- 
tion a peak -voltmeter of the vacuum 

tube type may be used. This device 
will accurately measure the voltage 
rise across the contact when the cir- 
cuit is interrupted. By varying the 
components of the network it is pos- 
sible to control the transient currents; 
and the degree to which the contacts 
are protected may be governed en- 
tirely by engineering considerations 
such as the comparison of the cost of 
the network with the desired gain in 
contact life. In making these studies 
the vacuum -tube peak- voltmeter is 
particularly qualified because it ab- 
sorbs practically no energy from the 
system and consequently gives correct 
readings of instantaneous voltages. 

Much has been done in the study 
of contact problems and the develop- 
ment of materials. Perhaps the total 
figures of savings are a better indi- 
cation of the magnitude of this work 
than the cursory account which has 
preceded. These savings, of course, 
do not accrue to the Western Electric 
Company for they result in a lower 
cost of apparatus to the associated 
companies of our Bell System and so 
ultimately in economic benefits to the 
public. 

But the work is not finished: new 
problems are met each day, and fun- 
damental investigations of the pres- 
ent are maintained in order that the 
problems of the future may be met as 
successfully as those of the past. 

* In fact, the limitations imposed by contact operation and the possibilities of economies of 
contact material have for years been factors taken into account by the circuit designers of tele- 
phone systems. But that is another and longer story for another writer. 
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Of/ 
SOUND -A PROBLEM IN EDUCATION 

By GEORGE B. THOMAS 

AN interesting situation has de- 
veloped in university education 

in connection with the subject of 
sound. Twenty or more years ago, 
and in fact up to the present time, 
the engineering student met this sub- 
ject only in two or three chapters of 
the text in his general course on 
physics. The student in physics found 
the earlier interest in sound and light, 

Raymond L. Kegel 

which had led to special courses 
therein, rapidly giving way to X -rays, 
radioactivity and the developing 
field of electronic physics. Sound 
could not compete in research inter- 
ests with electronic physics, and be- 

cause of its few practical applica- 
tions it made no appeal to the engi- 
neering student. 

To us in the Bell System sound 
has always been an important and 
necessary study; and in recent years 
this study has been cumulatively more 
productive. A large number of scien- 
tists have been engaged in the work, 
and they have been greatly assisted 
by the development of the thermionic 
vacuum tube and its use in the am- 
plification and measurement of sounds 
which have been telephonically con- 
verted into electrical currents. A 
new technique for sound experimenta- 
tion has been developed; and fruitful 
analogies and new methods in the 
mechanical problems of sound have 
arisen from the studies of electric 
phenomena. The classical theories 
and methods of Lord Rayleigh, 
usually familiar only to the intense 
student of the subject, have been 
expanded and new devices have been 
developed until one might almost 
say that there had been evolved a new 
science of sound. Certainly there 
has been a scientific development 
with many important practical ap- 
plications in the modern art of elec- 
trical communication. 

The interest in the practical ap- 
plications of the theory of sound 
which is felt by the student of com- 
munication engineering, the aurist, 
the otologist, the psychologist, and 
even by the general practitioner of 
medicine, as the reader of the ar- 
ticles on heart sounds in previous 
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issues of the RECORD will recog- 
nize, seems to be forcing in our uni- 
versities a revival of interest in the 
subject itself. 

Coincident with the last few years 
of these developments there have 
been conducted in our Laboratories 
out -of -hour courses through which 
members of the technical staff were 
able to obtain from each other a 

theoretical training in the subject and 
a first hand knowledge of the new 
methods and technique. Several 
courses on various phases of the sub- 
ject have been given from time to 
time to large classes. Some of the 
material thus presented has, at the 
same time, been reaching university 
audiences through the technical pa- 
pers which members of the Labora- 
tories have published. 

The net result of all this is a 
growing demand in several academic 
institutions for a modernized course 
in sound which will tie together the 
classical theories, and their more re- 
cent extensions, with the most recent 
experimental work. Such courses are 
being given in the out -of -hour pro- 
gram of the Laboratories. Educa- 
tors have suggested it would be a 

helpful contribution if some of this 
course material could be repeated in 
universities by members of our tech- 
nical staff. 

This was done, in the case of theo- 
ries of telephone transmission, by K. 
S. Johnson at Harvard. With the 
publication later of his text on that 
subject other institutions have been 
assisted in their courses in that 
field. At the University of Chicago, 
H. J. van der Bijl* gave a course on 

* H. J. van der Bill, a member of the 
Research Department, 1913 -1920; now Di- 
rector of the Department of Mines and 
Industries, Union of South Africa. 

thermionic vacuum tubes and his text 
has been widely used in universities 
and technical schools. At the Uni- 
versity of Michigan last summer 
Harvey Fletcher gave a short course 

Irving B. Crandall 

on speech and audition. And now at 
Massachusetts Institute of Technol- 
ogy Irving B. Crandall and Raymond 
L. Wegel are giving a course on 
sound which includes part of the ma- 
terial previously presented by them 
in their out -of -hour courses. 

At the invitation of the Electrical 
Engineering Department of Massa- 
chusetts Institute of Technology a 
course of forty -five hours is now be- 
ing given, the first half by Mr. Cran- 
dall and the second by Mr. Wegel. 
While this course is nominally for 
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the benefit of students taking the 
communication option in electrical 
engineering it is drawing its attend- 
ance in part from graduate stu- 
dents and the younger members of 
the instructing staff. The first twen- 
ty -five hours given by Mr. Crandall 
follow quite closely the subject mat- 
ter of the course on sound which he 
gave in the out -of -hour courses last 
year. The text material for this 
course has been revised by him and 
brought up -to -date and is now on the 
press for early publication. The last 
twenty hours of the M. I. T. course 

will be conducted by Mr. Wegel and 
will consist very largely of material 
similar to that of the course which he 
is giving this year in our Labora- 
tories. 

With the completion of this joint 
course our part in the solution of the 
present educational problem will 
have been accomplished, so far as 
concerns the subject matter of this 
course. Our scientists will have 
turned over to the educators of the 
next generation of scientists certain 
new material and methods which 
should prove of real value. 

i 
A PECULIAR ERROR 

IT is the exception, according to the 
old proverb, which proves the rule. 

Much of the present interest and 
popular recognition which is being 
given to science and its workers must 
be credited to the newspapers of our 
country. As a rule the news- gather- 
ing agencies follow quite closely any 
written notes or picture captions with 
which they are supplied by the com- 
pany or the individual scientist whose 
work they are reporting. Such ob- 
scurity as arises is frequently the re- 
sult of the necessity of shortening 
statements, because the general read- 
ing public demands tabloid presenta- 
tions, and in this process there may 
be eliminated material which, from a 

scientific point of view, is necessary. 
Less rarely does obscurity arise from 
the expansion of the original mate- 
rial. But one such case of highly 
imaginative expansion, which has 
come to the attention of the RECORD, 
is a humorous exception. 

Early in January popular attention 
was directed again to our audio- 
meter because of its use by the Science 
Editor of The Forum to measure 
street noises at various points in 
New York City. Pictures of audio- 
meters were immediately in demand 
by newspapers, and were supplied to 
various news agencies. The pictures 
were accompanied by brief and scien- 
tifically correct captions, which stated 
that the audiometer shown in the 
picture was a development of Bell 
Telephone Laboratories for measur- 
ing the sensitivity of the human ear 
to sounds of various pitches within 
the range of speech and music. One 
picture showed an audiometer with 
Harvey Fletcher and two young 
ladies posed as under the ordinary 
conditions for its use in making a 

record of a patient's acuity of hear- 
ing. This is the amazing caption 
which that picture received at the 
hands of a news agency : 
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 NEW EARS MADE FOR THE DEAF 

New York . . . Photo shows Dr. 
I-Iarry Fletcher, of the Bell Telephone 
Laboratories, and the designer of the 
audiometer, as he appeared in the 
laboratory experimenting with his in- 
vention, the audiometer, upon a deaf 
woman. 

The audiometer is an instrument, 
composed of a tiny telephone receiver, 
weighing but half an ounce, and fit- 
ting into the outer ear, and an arti- 
ficial larynx. This instrument per- 
mits a deaf person to hear. Sound 
enters the microphone, from there the 
artificial larynx admits these sounds to 
enter the throat and mouth, thus en- 
abling the afflicted person to hear 
plainly. 

Considerable ingenuity must have 
been required to construct this cap- 
tion, which is a scrambling of several 
stories relating to different phases of 
the work on speech and hearing which 
has been carried out in the Labora- 
tories. One naturally wonders where 
the caption writer obtained the in- 
formation which enabled him to ex- 
pand the caption with which he was 
originally supplied. The explana- 
tion appears in the fact that on the 
same day there appeared in the New 
York papers an Associated Press dis- 
patch from Chicago which read as 
follows : 

Chicago, Jan. 14 (By A. P.) . -A 
tiny telephone receiver, weighing only 
a half -ounce and fitting into the outer 
ear, an artificial larynx and an audio- 
meter for measuring hearing were de- 
scribed today by Paul B. Findley, of 
the Bell Telephone Laboratories of 
New York, to members of the Elec- 
tric Club here. 

For severe cases of deafness, the 
speaker explained, a two -stage vacuum 
tube amplifier is provided. A micro- 
phone picks up the speech. The arti- 
ficial larynx, he said, was a device that 
would artificially produce and feed 

into the throat and mouth sounds 
which were molded into syllables and 
words. 

That the exception proves the rule 
and that as a rule our news -gathering 

This is the picture which received an aston- 
ishing caption 

agencies must be credited with a very 
remarkable performance in the -cor- 
rectness of their accounts of scientific 
accomplishments is evidenced also by 
this Associated Press dispatch. Each 
sentence is technically correct. In 
the short space of two paragraphs, 
however, there are summarized the 
important ideas of an hour's talk. 
Any obscurity which might arise in 
the mind of a reader is due to the 
compactness of the statement rather 
than to any technical inaccuracy. 

An incident in this connection gives 
proof of the widespread public inter- 
est in hearing aids. The Associated 
Press dispatch quoted above was 
widely published throughout the coun- 
try. As a result the Laboratories 
received over two hundred letters 
from persons of reduced hearing, or 
their friends, asking for further in- 
formation. 
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HOW THE LABORATORIES WILL OBSERVE MARCH TENTH 

FIFTY years ago on March tenth 
the personnel of Bell's telephone 

laboratories consisted of Mr. Bell 
and Mr. Watson. Today Bell Tele- 
phone Laboratories, Incorporated, 
includes over 3600 men and women. 

Fifty years ago Mr. Bell addressed 
his fellow worker over the first tele- 
phone system. Since those early days, 
because of the larger personnel in- 

volved, it has never been practicable, 
even when it might have been pos- 
sible, for the leader of the laboratory 
work to address practically all of his 
associates at once over the telephone. 

On March ro, 1926, however, at 
ten o'clock, Frank B. Jewett, Vice - 

President of the American Telephone 
and Telegraph Company and Presi- 
dent of the Bell Telephone Labora- 
tories, Incorporated, will speak over 
the telephone to the members of the 
Laboratories who are at West Street 
and in the Tube Shop at Hudson 
Street. 

For fifteen minutes all work in the 
laboratories will be stopped; the ele- 
vators will cease running; and only 
incoming calls will be answered at the 
P. B. X. board. For these fifteen 
minutes we shall pause to consider 
the mighty scientific development of 
which we are a part and to com- 

memorate its fiftieth anniversary. 
Arrangements for this event in the 

history of the Laboratories are being 
made by members of Omer M. 
Glunt's department, who are respon- 
sible for the transmission features, 
and by the Building and Personnel 
Departments. The technical accom- 

plishment is in charge of Howard B 

Santee, from whom the RECORD 

quotes certain details as to loud- 
speaker and amplifier equipment. 

A standard high- quality trans- 
mitter, of the type common to both 
broadcasting and public -address in- 

stallations, will be used by President 
Jewett in the office of Executive Vice - 
President Craft. This transmitter 
will be connected by wire circuits from 
Mr. Craft's office on the twelfth floor 
to a standard 1 -A Public Address Sys- 
tem located in one of the laboratories 
on the eighth floor. From this point 
will radiate throughout the building a 

network of circuits, to which at var- 
ious points will be connected sound 
projectors. Thus we shall have an 
ordinary public- address system, with 
its voice pick -up, its amplifier, and 
sound projectors applied to an out - 
of- the -ordinary use. Special wires 
will extend to 395 Hudson Street, 
where special amplifying equipment 
installed at their terminals by engi- 
neers of Mr. Santee's group will en 
able the members of the Tube Shop 
to hear Dr. Jewett's address. 

The public -address system to be 
used is our most powerful equipment 
of this type, and is suitable for large 
outdoor installations or situations 
where many sound projectors are to 
be connected to its output. Normal- 
ly it will cover an area represented 
by a circle whose radius is about one 

thousand feet, an area which can ac- 

commodate thousands of people. 
Throughout the building it iE 
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/low the loud -speakers will be used, as illustrated by a test in the Telephone Systems 
drafting room 

planned to use twenty -six of the 
549-W receivers equipped with 6 -A 
horns, and eight 54o-AW loud- speak- 
ing telephones. The horn which is 

to be used is the three -foot straight 
horn common to public address work. 
The receiver element, however, is the 
latest type in which improvments in 
efficiency and quality have been 
brought about. The 540 AW is the 
familiar cone -type loud- speaker. 

The horn -type loud- speaker is be- 
ing used in many cases, where a direc- 
tional effect is desirable. For ex- 
ample, in large open sections of the 
building or in hallways, because the 
distances to be covered are relatively 
great, the horn is used and advantage 
taken of the fact that the sound is 
thrown in one direction. In the 
smaller areas, however, where a wide 
distribution is more desirable the 
cone -type will be used because of its 
practically non -directional action. 

Nearly all of the large sections in 
which are located many desks are be- 
ing equipped for this occasion. In 

sections of the building where there 
are large numbers of smaller offices 
it was not thought advisable to sup- 
ply each office; and accordingly cen- 
tral assembly points have been chosen, 
as to which announcement will be 
made in sufficient time, where the oc- 
cupants of these offices may listen to 
the talks. 

At the output of the amplifier 
there is a distributing panel to which 
are connected the various circuits 
running throughout the building. 
This volume- control panel permits an 
adjustment of the volume of the pro- 
jectors connected to each individual 
circuit; and thus the variation in size 
of the different areas to be covered 
will be compensated for so that only 
sufficient volume of sound will be sup- 
plied to cover comfortably each 
space. Areas of the same size will 
have their loud- speakers connected 
to a common circuit in which the 
volume will be properly adjusted at 
the amplifier position before the cere- 
monies begin. 
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The aim of the General Staff Department is, and must be, to perform 
with efficiency and economy those corporate and general services which will 
facilitate the Research and Development work of the Laboratories. 

Services performed under the grouping of activities in the General 
Staff Department of the Laboratories are of value only to the extent that 
they further the performance of the Laboratories' primary function as a 
business institution organized for the purpose of carrying on Research and 
Development work. 

E. P. CLIFFORD, hice- President. 
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THE GENERAL STAFF DEPARTMENT 

By J. S. HARTNETT 

N our daily life in the Labora- 
tories, , with its primary purpose 

of research and development in 
electrical communication, we are nat- 
urally prone to give that purpose our 
fullest thoughts. The business or 
commercial aspects of the organiza- 
tion we are thus likely to feel in gen- 
eral result rather than see as con- 
tinuously abetting elements in the 
day's work. We know, of course, 
that the Laboratories has a corpor- 
ate status in New York State, and 
an associate status in the Bell System. 
As a corporation, we understand gen- 
erally that we must observe the legal 
requirements of the state and fed- 
eral governments. We realize that 
as an Associated Company, our engi- 
neering function must be made to fit 
into the composite commercial pur- 
pose of our System in serving the 
public. And as an organization with- 
in ourselves our operations must run 
the gamut from the employment of 
personnel to the providing of ade- 
quate housing, materials to work 
with, medical attention, and the 
wherewithal to fill our pay envelopes. 
Where does the responsibility for 
these matters rest? How is it organ- 
ized? 

Recounting a little of the history 
of our earlier organization as the 
Engineering Department of the 
Western Electric Company, let us 
begin in the days when the executive 
offices of that Company and its New 
York house were also located at 
West Street. The Engineering De- 

partment was concerned then only in 
engineering. Financial, commercial 
and service functions were managed 
from the executive offices. But in 1917 
we were left in exclusive possession of 
the building and shortly it became 
apparent that these functions - 
which were seen to group themselves 
generally into personnel, commercial 
and office service, accounting and 
finance -were a vital conjunct of the 
engineering function and would best 
be handled if established as a sep- 
arate department of the engineering 
organization. With the entry of 
our country in the same year into the 
World War, the Bell System placed 
all its resources at the service of the 
government. Both the Army and 
the Navy called upon our engineers 
for assistance and actual develop- 
ment of wire and radio communica- 
tion devices. In some cases, as for 
instance vacuum tubes, large scale 
manufacture was carried on. 

It was such sudden increases in 
commercial relationships which led to 
the determination to add to the staff 
of Dr. Jewett, then Chief Engineer, 
the services of a man of broad ex- 
perience in the general business affairs 
of the Western Electric Company. 
It thus came about that on July 1, 

1918, Edward Preston Clifford, then 
in charge of Western Electric branch 
houses in the Eastern District, was 
appointed Office Manager at West 
Street. In April, 1919, he was ap- 
pointed Commercial Manager and 
with the incorporation of the Lab- 
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oratories was elected Vice -President 
with supervision over its General 
Staff Department. At the same 
time there were added to his staff 
the Secretary and General Attorney, 
the Treasurer and the Director of 
Publication. 

Mr. Clifford entered the Western 
Electric in November, 1892, and 
advanced during the next six years 
to be cashier of the New York of- 
fice. After being Chief Clerk at 

James E. Moravec, Commercial 111anager 
and General Auditor 

Chicago, Philadelphia and New 
York. he became Assistant Manager 
of the New York House, and in 1911 
its Manager, with supervision of the 
Boston, Philadelphia and Pittsburgh 
Houses. In 1917, he was appointed 
Eastern District Manager. With 
these twenty -five years of experience, 

NIr. Clifford brought to West Street 
a recognized ability as an organizer, 
and with his natural interest in de- 
veloping men, was able to apply a 

broad understanding of job and man 
requirements to his new work. Of 
significance in his present office is his 
sympathetic appreciation of research 
and development and the importance 
of such work in its application to the 
general field of communication. 

The same surge of war -time activ- 
ity brought J. E. Moravec in Feb- 
ruary, 1918, from the Hawthorne 
Works, where he had been in charge 
of costs and expense accounting for 
the Manufacturing Department. 
Mr. Moravec was graduated from 
Loyola University in 1900, and two 
years later entered the Western Elec- 
tric Company. Starting at West 
Street as Chief Accountant, his re- 
sponsibility grew not only with the 
organization, but by the addition of 
new functions. In October, 1919, 
he was made an Assistant Commer- 
cial Manager with statistics, payrolls, 
accounts and finance as activities of 
his department. In 1922, commer- 
cial service and in 1923, general ser- 
vice were added. With the forma- 
tion of our present corporation, Mr. 
Moravec became Commercial Man- 
ager and General Auditor. 

Commercial relations with the 
American Telephone & Telegraph 
Company and the Western Electric 
Company as those customers whom 
we serve, and with suppliers are 
under the direction of C. W. Lowe, 
Commercial Service Manager, a 

member of Mr. Moravec's staff. This 
activity may be divided generally into 
purchasing, merchandising and com- 
mercial customer relations. Through 
the Purchasing Department are se- 
cured the multitudinous things re- 
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quired in the operation of the Lab- 
oratories -raw materials, stationery, 
plant equipment, hooks, restaurant 
supplies, items for personal purchase 
by employees -from a bank pin to 
an electric photostat -dryer. The mer- 
chandise activity comprises the main- 
tenance of stocks for such of these 
materials as are regularly used, the 
receiving of materials, the handling 
and ultimate disposal of by- products, 
or junk and the shipping of completed 
merchandise. 

The output of the Laboratories is 
so largely one of ideas that few 
realize the substantial amount of 
merchandise produced. In addition 
to vacuum tubes made at Hudson 
Street, a considerable amount of 
equipment which is still in the course 
of development is made in our Engi- 
neering Shop. Likewise, certain in- 
stallations of telephone, radio broad- 
casting, public address and other sys- 
tems are made or supervised by our 
engineers. These activities have as- 
pects at once commercial and tech- 
nical since there is involved the prepa- 
ration of estimates and costs of the 
work as ordered by our customers 
and the eventual disposition of the ex- 
pense incurred. For purposes of ex- 
pediting the commercial phases, each 
order as carried out is assigned to a 

specialist who devotes his attention to 
particular apparatus or systems. 

This group of specialists, or con- 
tact men, is under the supervision of 
Bavard B. Webb, reporting to Mr. 
Lowe, with the responsibility of see- 
ing that all details are attended to at 
the proper time; that is, the special- 
ist confers with the engineer in the 
preparation of cost estimates; he has 
an engineering case authorized to 
cover the work; he arranges for the 
purchase or manufacture of material 

specified by the engineers; he takes 
care of the eventual shipment of the 
material and when the job is com- 
pleted aids in analyzing the expense 
involved with regard to its disposi- 
tion. 

General service in the Laboratories 
is furnished by the General Service 
Department in charge of Kenneth B. 
Doherty, another member of Mr. 
1\Ioravec's staff. To us "general. 
service" means the library; the cor- 
respondence files, office service such 
as mail, messenger, telegraph, photo- 
stat, photographic and blueprint fa- 
cilities; and the transcription service. 
The Library, familiar to us all, con- 
tains some 8,000 books, and 3,000 
pamphlets, and is concerned with the 
circulating and filing of about 3oa 
technical magazines and the prep- 
aration of bibliographies and ab- 
stracts for our technical staff. The 
Transcription Department furnishes 
central typing and stenographic ser- 
vice and affords training in these lines 
-many of our secretaries have there 
had their initial experience. 

Mr. Moravec is himself in direct 
charge of General Accounting. The 
Cost and Accounts Department, in 
charge of E. J. Santry, is concerned 
with the recording of money invested 
in our physical plant - the building 
and its equipment -and the cost of 
operating and maintaining it; the 
compiling of engineering case costs; 
the making up of payrolls; the hand- 
ling of vouchers in payment of bills; 
and the maintenance of the general 
books of the corporation. 

Functions more of the investigative 
than operating character are assigned 
to the Statistical Department in 
charge of A. O. Jehle and the Meth- 
ods and Audits Department in charge 
of J. S. Hartnett. The interpretation 
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of data accumulated from sources 
both within and without the Com- 
pany, relating to the broader ques- 
tions of accounting as applied to the 
work of the Laboratories; the prep- 
aration of standards or budgets for 
use as guides in operating results; the 
construction of graphic charts; and 
the furnishing of data on special sub- 

Warren B. Sanford, Plant and Shops 
Manager 

jects are functions of the Statistical 
Department. Data is accumulated 
and studied, and conclusions presented 
in suitable form to executives for ac- 
tion or information. The prepara- 
tion of our annual budget and the 
comparison of actual results month 
by month is one of the activities. Mr. 
Jehle briefly discussed budget prepa- 
ration in a recent issue of the REC- 
ORD. 

The Methods and Audits Depart- 

ment is charged with the broad con- 
sideration of methods of operation 
in accounting and in the performance 
of commercial and other services, the 
preparation and issuance of general 
executive instructions and bulletins, 
and the standardization of office 
equipment and stationery. It makes 
comparisons of methods and formu- 
lates and recommends new ones or 
revises those current, with a view to 
eliminating or minimizing waste, ef- 
fecting better coordination between 
departments and supplying the rou- 
tine necessary for the proper hand- 
ling of activities in connection with 
accounting and commercial work. In 
addition it is responsible for auditing 
the accounts of the Company. 

In 1901, W. B. Sanford, a Cornell 
graduate in engineering, came to 
West Street, reporting to the Elec- 
trical Engineer of the factory. Ex- 
cept for two years' absence, Mr. San- 
ford was connected with this manu- 
facturing work, of which he was made 
head in 1912. With the transfer of 
all manufacturing to Hawthorne at 
the close of 1913, he remained as Su- 
perintendent of the West Street build- 
ing and its shops. In May, 1916, he 
became Purchase Engineer and was 
located at 195 Broadway for a year 
and a half. Late in 1917, on account 
of the increasing demands on the En- 
gineering Department for war ma- 
terial, he returned to West Street, re- 
suming substantially his former re- 
sponsibilities. Mr. Sanford is now 
Plant and Shops Manager, reporting 
to Mr. Clifford. 

Operations of the Engineering 
Shop are under the superintendence 
of J. W. Upton. The functions of the 
Shop, as previously described in the 
RECORD, are to make up apparatus 
for experimental work and models 
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for trial, and also to make devices 
and equipment, during the process of 
development, for customers' accounts. 
Operation and upkeep of the build- 
ing are supervised by S. H. \Villard, 
Assistant Plant Manager, who with 
his staff is responsible for the hand- 
ling of engineering matters relative 
to plant and repairs thereto; the 
maintenance of our building restau- 
rant; the operation of power, tele- 
phone, elevator services; and the 
cleaning and guarding of the building. 
J. G. Motley, also an Assistant Plant 
Manager, has recently been con- 
cerned with the plans and work on 
the new section of our building. 

In earlier days personnel work had 
been handled informally by depart- 
ment heads and supervisors, with 
some assistance in routine matters 
from a central group. With the 
growth of our organization it re- 
quired intensive development along 
broader lines. The need was seen to 
he one of procuring suitable men and 
women, giving them elementary 
training in our work and opportuni- 
ties for subsequent study, placing 
them where they could be most use- 
ful, and furnishing medical and other 
assistance as might be necessary. To 
meet this, the Personnel Department 
was set up in 1918. George B. 
Thomas was transferred from devel- 
opment work on submarine detection 
and put in charge of technical train- 
ing. Mr. Thomas had entered the 
Laboratories the previous year after 
an extensive experience as an educa- 
tor. He was graduated from Ohio 
State University in 1907, where he 
was prominent in athletics among 
other activities. He later taught at 
Massachusetts Institute and at Colo- 
rado College, where he was head of 
the Department of Physics and Elec- 

trical Engineering. Under his su- 
pervision many forms of training 
have been arranged. These include 
an extensive group of out -of -hour 
courses given by members of the tech- 
nical staff; a course for high school 
graduates by which they may reduce 
their major handicap as compared 
with college -trained men in doing de- 

George B. Thomas. Personnel Director 

velopment work; an apprentice course 
for instrument makers; and facilities 
for part -time post graduate work. In 
1925 i\lr. Thomas was appointed 
Personnel Director. 

On Mr. Thomas' staff, Dr. John 
S. Waterman is Medical Director. 
Under his supervision is the medical 
service rendered to our organization. 
Maurice B. Long is Educational Di- 
rector. He is in charge of the selec- 
tion and placement of members of 
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the technical staff and the training 
courses outlined above. To his work 
Mr. Long brings past experience in 
our research and engineering inves- 

duties of Assistant Attorney. He 
was placed in charge of the work of 
the Secretary's Department in 1923 
and later in the same year was made 
Secretary of the Employees' Benefit 
Fund Committee. Upon the incorpo- 
ration of the Laboratories, he was 
elected its Secretary and was placed 
in charge of the General Legal De- 
partment. As Secretary he is respon- 
sible for the corporate records and 
documents of the company; has 
charge of issues and transfers of 
capital stock and keeps records of all 
meetings of the stockholders and di- 
rectors. As General Attorney he is 
responsible for the legal form of con- 

Janms 11'. Farrell, Secretary and General 
,Ittorney 

tigations. Among the functions of 
A. F. Weber, who is also Secretary 
of our Benefit Fund Committee, are 
employment, personnel studies, and 
general employee relations. This lat- 
ter activity is under the supervision 
of Clyde Drake, who is also Assist- 
ant Secretary of the Benefit Fund 
Committee. 

The general legal affairs of the 
Laboratories are in the hands of 
J. W. Farrell, who entered the em- 
ploy of Western Electric Company as 
a law clerk in 1911. Four years later 
he was made Assistant Secretary, and 
in 1919 was assigned the additional 

11 il/inm B. Wallace, Treasurer 

tracts, leases, bonds and other docu- 
ments of the company, tax and other 
reports, statements and affidavits as 
are required by law. He is respon- 
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sible for advising the various depart- 
ments of current legislation and deci- 
sions of courts and commissions af- 
fecting the company's business, and 
for the rendering of opinions on legal 
questions affecting the company's 
business and relations. 

W. B. Wallace, our Treasurer, 
was elected in January, 1925, com- 
ing from an assistant treasurership in 
the Western Electric Company. He 
entered the financial department of 
that company in 189o, and from 1911 
until 1924 was Credit Manager of the 
Atlanta House. In his present office 
he is responsible for receiving, safe- 
guarding and disbursing money and 
securities of the corporation and for 
insurance matters. He passes upon 
the credit standing of suppliers, and 
on request advises with members of 
the organization as to their individ- 
ual financial problems. R. F. New- 
comb is Assistant Treasurer. 

W. L. Richards* is also a member 
of Mr. Clifford's staff as Consulting 
Historian. His extensive knowledge 
of the telephone business from long 
service in the Bell System makes 
available to those who carry on the 
Museum work, to which he contrib- 
uted so much, and to the organiza- 
tion as a whole historical facts con- 
cerning the art of communication. 

Research work and authorship are 
the two principal elements in the ex- 
perience of John Mills, Director of 
Publication. Starting in physics at 
the University of Chicago, he became 
interested in the practice and teach- 
ing of engineering. He was attracted 
to the Bell System at the time of the 
formation of our Research Depart- 
ment and entered the Engineering 
Department of A. T. & T. in April, 

* Mr. Richards' portrait appeared on page 
137 of the RECORD for December, 1925. 

1911. He was intimately connected 
with transcontinental wire telephony 
and transatlantic radio telephony in 
their early days. Some twenty -two 
patents and ten pending applications 
record some of his contributions to 
the art; among these might be men- 
tioned the echo suppressor of four- 

John ,Mills, Director of Publication 

wire telephony. After further ex- 
perience in our Research Depart- 
ment, to which he was transferred in 
1915; he became Educational Di- 
rector and later Personnel Director. 
During these more recent years he 
wrote several books dealing with 
radio and electronic physics, and de- 
veloped an interest in publication, to 
which work he was transferred soon 
after the incorporation of the Labor- 
atories. Reporting to l\Ir. Mills are 
L. S. O'Roark, Information Man- 
ager, and Paul B. Findley, Editor. 
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RADIO ENGINEERS VISIT THE LABORATORIES 

By GEORGE F. FOWLER 

DURING the annual convention 
of the Institute of Radio En- 

gineers in New York, January 18 
and 19, 1926, inspection trips were 
arranged for its members. On the 
committee responsible for these ar- 
rangements were William E. Hark- 
ness, Assistant Vice -President, Ameri- 
can Telephone and Telegraph Com- 
pany; and Kenneth B. Doherty, rep- 
resenting the Laboratories. The 
radio engineers visited the studio of 
WEAF on the morning of January 
19 and spent about two hours in 

our Laboratories in the afternoon. 
The first impression and, indeed, 

the last impression that guests visit- 
ing the Laboratories under such con- 
ditions obtain is from their reception 
by the watchmen and elevator men. 
It is interesting to note that where 
such large groups are entertained 
there are always some who comment 
favorably to their guides upon the 
efficient and courteous manner in 
which they have been introduced to 
the building. 

The next step in the reception of 

H. S. Price explained the 6204 -D Radio Receiver designed for use with broadcasting 
stations 
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guests is to assemble them in one of 
the class rooms of the Personnel De- 
partment, where they may check their 
coats and hats and then be divided 
into groups and introduced and as- 
signed to guides. In accordance with 
previously arranged schedules the 
guides conduct their parties through 
the building to various laboratories 
where work may be seen in process 
or particularly interesting pieces of 
apparatus demonstrated and ex- 
plained. 

The guides are usually chosen with 
reference to the visitors who are be- 
ing conducted through the Labora- 
tories. For example, in a recent visit 
of equipment engineers who had been 
attending a conference called by the 
American Telephone and Telegraph 
Company the guides were supervisors 
from the Telephone Systems Depart- 
ment. In each Laboratory which is 
scheduled for a visit there is an en- 
gineer who is responsible for the ap- 
paratus and for explaining to the suc- 
cessive parties its operation and sig- 
nificance in the communication art. 

In the case of the recent visit of 
radio engineers, because of the spe- 
cial interests of the party some com- 
mercial pieces of apparatus devel- 
oped by the Laboratories were dis- 
played on the eleventh floor. These 
exhibits were arranged by the group 
in the Apparatus Development De- 
partment which is concerned with 
the design of radio equipment 
and public address systems. The 
equipment of Station 2XB, which, 
is also on the eleventh floor, 
was exhibited together with some 
of the commercial broadcasting 
equipment which has been designed 
by the Laboratories. 

The shortness of time at the dis- 
posal of the guests prevented their 
seeing many places of interest in the 
building; but to give them an idea 
of the fundamental side of our work, 
which has to do with wire commu- 
nication, they were shown some of 
the latest developments in step -by- 
step and panel types of machine 
switching equipment. Some but not 
all the groups into which the guests 

P. H. Betts described a 5o watt radio transmitting and receiving outfit 
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The men who introduce our guests to the building; Standing, James Cusack, John Hughes, 
Thomas Creaven; Seated, Dennis Cronin, Martin ¡fuite, William Carroll 

were divided had an opportunity to 
see the developments which led to 
application in the new acoustic talk- 
ing-machine; and other groups had a 
chance to listen to heart heats through 
the electrical stethoscope and to see 
them as shown by the cathode -ray 
oscillograph. The equipment, set up 
for this purpose in the Museum, was 
that used by Mr. Snook before the 
A.A.A.S. at Kansas City and before 
the New York Electrical Society on 
February third. 

In addition to the exhibits which 
have already been mentioned or are 
shown in the accompanying pictures 
our guests saw the use of liquid air; 
the 62o4 -D radio receiver for broad- 
casting stations; the combination of 
6004-D receiver, 6025 -B amplifier 
and 54o -AW cone -type loud speaker; 
the electromagnetic phonograph -re- 
producer operating with a 32 -A am- 
plifier and a 36 -inch cone; 5o watt 
and i000 watt radio transmitters for 
broadcasting; and also equipment for 
photo -telephony. 
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WHY THF. 1 IMh.-CLOCK KNOBS ARE BLACK 

Rl' EDWARD M. HONAN 

T HE starting of a series of tests 
in our laboratories ordinarily 

does not cause particular excitement 
nor arouse any general curiosity. 
But one summer's day almost three 
years ago, when a life -test study was 
begun on the black baking japan that 
is used to make the telephone black, 
there was not a little wondering and 
questioning. On that day, as many 
of us recall, the bright nickel knob 
on the handle of the time clock was 
replaced by a black one. And for 
what reason? Nobody seemed to 
know why, except possibly Mr. Carr, 
the clock man, whose picture ap- 
peared in a recent issue of the REC- 

ORD. Mr. Carr did know, and so did 
several people in the Building De- 
partment, together with the members 
of the Chemical Research Depart- 
ment who were actually conducting 
the test. The life -test study on japans 
is still going on and the clock knobs 
are still black. 

A japan, by the way, is a variety 
of metal finish, partly paint in nature, 
and partly varnish. The peculiar 
thing about it is that, as a rule, the 
finish is baked in an oven instead of 
being allowed to dry of its own ac- 
cord, as paint does. The usual pro- 
cedure is either to dip the article to 
be finished into the liquid japan or to 
spray the liquid japan onto the article 
by an atomizer. The article is then 
placed in an oven and heated until 
the coating is sufficiently dry and 
hard. Although the process appears 

very simple, much time and study 
have been spent in determining the 
most desirable temperature of bak- 
ing, as well as the most satisfactory 
time. When one remembers that 
this baking operation, which requires 
approximately two hours, dries the 
finish as thoroughly as if the article 
were exposed to the ordinary sun- 
light for several days, it is easily 
seen that a great many difficulties may 
he encountered in the baking. The 
first thing that happens in the oven 
is the removal by evaporation of the 
"thinner" which was used to render 
the japan sufficiently liquid for ap- 
lication. After the solvent has been 
evaporated, the temperature is raised 
to bring about the actual drying or 
hardening of the finish. If this tem 
perature is raised too quickly and the 
drying becomes too rapid, an unsat- 
isfactory finish is produced; con- 
versely if the temperature is too low 
the finish is under -baked, and does 
not give suitable service. 

There are many other interesting 
stories which could be told about 
japans: how the name originated 
from covering- materials used for 
centuries by the Japanese; how 
water -soluble japans are applied; the 
story of crystalline japan finishes. 
But we started to tell why it is that 
the knobs of the time clock are black. 

The telephone desk stand is the 
point of most intimate contact be- 
tween the Bell System and the sub- 
scriber. It is particularly desirable 
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Time-dock knobs used in testing japan finishes 

that the finish on this article remain 
neat and serviceable. Black baking 
japan has been used for many years, 
but sometimes this finish becomes 
soft and presents a bad appearance. 
The telephone engineers have spent 
much effort to find the cause of the 
trouble and to remedy it. 

Remedies seemed easy until one 
thought about it for a while. Then 
a multitude of questions assailed the 
thinker on all sides and angles. 
Was an inferior grade of liquid japan 
being used? Did the shop clean the 
metal properly? Was the baking 
correctly done? Was the failure due 
to the wear alone, or due to perspira- 
tion on the hands of the subscriber? 
Was a japan the proper kind of a 
finish to use in this service? These 
questions and others of similar na- 
ture could not be answered until there 
was available a standardized and 
sensitive test to prove the correctness 
of the various ideas. 

When trial lots of desk stands were 
put in ordinary service the results 
only added to the confusion. It was 
apparent that the trial stands re- 
ceived a wide variety of treatment. 

Some were used much; others little. 
A few were sadly banged about and 
the rest treated with due considera- 
tion. Some were used exclusively by 
a single individual who might or 
might not be fair, fat and forty, and 
who might or might not perspire 
freely. Other stands were handled 
by many individuals whose hands 
were clean, dirty, or oily, according 
to their several occupations and 
habits. Various test pieces were sug- 
gested; door knobs, typewriter or 
comptometer keys or bars, brass rail- 
ings, bell buttons, or special test de- 
vices with which boys in the labora- 
tory might entertain themselves by 
handling all day long. None of 
these suggestions compared with the 
happy thought of using time -clock 
knobs. Each knob receives a recorded 
number of contacts with the hands of 
a number of individuals who may be 
expected to represent a fair average 
of the public at large. 

The results obtained have been 
gratifyingly consistent and instruc- 
tive. W. R. Erickson, W. H. Strain, 
and R. E. Waterman, who with the 
author were responsible for the 
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work, have had to commiserate each 
other on only one defect: some peo- 
ple's curiosity apparently overcomes 
them and knobs are occasionally 
found showing the effects of attacks 
by nail files. Also apparently a belief 
is current that scratching the knobs 
will serve to tell paste diamonds 
from the genuine. In the interest of 
truth and science it should be said 
that this is not the case. 

It was not the intention to use 
time -clock knobs indefinitely for test- 
ing japans, since chemical tests 
might be devised which would be 
more rapid and convenient, and ap- 
plicable directly to a variety of parts 
of the desk stand and subscriber's 
set. The time -clock knobs were 
used to indicate the possible chemical 
tests and to verify the truthfulness 
of the chosen test. An excellent test 
is one carried out with a solution of 
phenol (carbolic acid), a sort of var- 
nish remover which will evaluate 
japans in a few hours almost as well 
as the time -clock service can do in 
months. Either the chemical test or 
the time -clock test will tell whether 
the metal is properly cleaned and 
whether the japan is well chosen and 
suitably baked -in short, whether the 
finish will endure in service. 

The accompanying photograph 
shows a set of knobs which have been 
removed from the time clocks after 
a seven -months' test. The japan on 
the two upper rows was baked under 
conditions which, it was expected, 
would produce a very satisfactory 
finish. The finish on the two lower 
rows of knobs was baked under con- 
ditions which, it was expected, would 
give a finish that would not last in 
service. The two left -hand knobs 

in each row were subjected to the 
phenol test. It will be noted that the 
finish of each of these knobs has been 
removed by the action of the testing 
solution. However, the time re- 
quired to remove the finish from knobs 
numbered 133, 134, 145 and 146 was 
two and one -half times as long 
as the time required to remove the 
japan from knobs 157, 158, 169 and 
17o. These results of the phenol 
test, therefore, checked quite well 
with the service test as represented 
by the entire group of knobs. The 
conditions under which the next -to- 
the- bottom row of knobs was baked 
were considered to be least desirable 
of the four. It can readily be seen 
that in practically every case the finish 
on this group of knobs was entirely 
removed in seven months' service, 
whereas the finish on the knobs in 
the two upper rows was practically 
perfect after that same period of 
test. Also, the time required to re- 
move the finish from knobs 157 and 
158 in the phenol solution was just 
one -fifth of that required to remove 
the finish from knobs 145 and 146. 
The finish on each of these knobs 
was two coats of japan, and each coat 
was baked for the same time and 
temperature. 

Events have proved that most of 
the ideas regarding the causes of 
failure were partly right, and that 
there are a number of factors affect- 
ing the life of the japan finishes. 
However, none is more important 
than the degree of baking. During 
last year the Development Branch 
at Hawthorne has greatly improved 
the control and manufacturing meth- 
ods. To a great extent this has been 
due to the testing methods described. 
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NEWS NOTES 

DURING THE MONTH of February 
a number of groups and indi- 

viduals made inspection trips through 
the Laboratories. February tenth 
brought the annual inspection trip of 
the American Institute of Electrical 
Engineers, whose mid -Winter Con- 
vention was in session in New York 
during that week. Among the other 
visitors of the month were Professor 
W. S. Avars with a group of Colum- 
bia students in industrial engineering, 
and about twenty members of the 
Transmission School of the Bell 
Telephone Company of Pennsylvania. 

THE THIRD ANNUAL exhibition of 
Printing for Commerce was recently 
opened by the American Institute of 
Graphic Arts at the Art Center, 65 
East 56th Street, New York. This 
showing of one hundred pieces of 
commercial printing produced by var- 
ious firms throughout the United 
States, has as its object the improve- 
ment of typography particularly in 
the fields of advertising and publicity 
as distinguished from bookmaking. 
While the Institute makes no pre- 
tence that the work shown is the best 
of its kind done during the year, it is 

considered fairly representative of the 
higher type of printing devoted to 
the promotion of commerce; and it 
will be a source of satisfaction to 
members of the Laboratories to 
know that the first number of BELL 
LABORATORIES RECORD is among the 
exhibits. 

THE WINTER TERM of our out -of- 
hour courses started on Monday eve- 
ning, January 25th, with an enroll- 

ment of 472 in eighteen courses. The 
courses being conducted and the in- 
structors are as follows: 

Elementary Differential Equations, 
L. A. Mac Coll; Patent Law, J. W. 
Schmied; Theory of Probability, T. 
C. Fry. 

Theory of Telephone Quality, R. 
L. Wegel ; Theory of Telephone 
Transmission, A.W. Horton; Theory 
and Practice of Transmission Net- 
works, T. E. Shea ; Advanced Trans- 
mission and Circuit Theory, C. R. 
Englund. 

Manual Telephone Systems, R. H. 
Miller; Panel -Type Machine Switch- 
ing, G. Thompson; Toll Systems, C. 
W. Greene; Step -by -Step Systems, E. 
D. Butz; Telephone Systems Engi- 
neering, S. B. Williams. 

Physical Chemistry, A. C. Walker. 
Speed Dictation, Miss H. B. May- 

hew; English Grammar, Miss G. L. 
Prouty; Typing, Miss C. Ritter. 

Drafting, J. E. Clark; Shop Read- 
ing, C. W. Maurer. 

The second term in the course in 

Theory of Probability shows a con- 
siderable increase in enrollment over 
the first term, as a number of those 
who took the first term's work when 
it was given a year ago enrolled to 
continue in the course. Interest in 
the course in Theory of Telephone 
Transmission continues to be so 
strong that two sections are being 
given this term as well as last term. 

AT TIIE ANNUAL DINNER given by 
the Polytechnic Institute of Brook- 
lyn, Sergius P. Grace described and 
demonstrated some of the apparatus 
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developed in Bell Telephone Lab- 
oratories as a result of our funda- 
mental studies in acoustics and trans- 
mission. Among the exhibits shown 
by Mr. Grace were the artificial 
larynx, electrical stethoscope, audio- 
meter, electrically cut records, and 
electrical filters. 

AT THE MIDWINTER CONVENTION 
of the American Institute of Elec- 
trical Engineers held in New York 
during the second week of February, 
three papers were presented by Bell 
System engineers. A review of the 
art of loading telephone circuits was 
given by William Fondiller and 
Thomas Shaw; a printing- telegraph- 
cipher system developed during the 
war was described by G. S. Vernam; 
and methods and apparatus for high - 
quality phonograph recording and re- 
producing were outlined by Joseph P. 
Maxfield and Henry C. Harrison. 

"ELECTRICALLY Amplified Heart 
Beats" was the subject of an address 
and demonstration by H. Clyde 
Snook before the New York Elec- 
trical Society. 

ON FEBRUARY FIRST W. J. Rip - 
key, of the Inspection Department's 
Field Engineering Force, became 
Local Engineer for the Chicago Dis- 
trict, with headquarters at I I I Nest 
Washington Street, Chicago. Mr. 
Ripkey's district embraces the terri- 
tory covered by the Illinois Bell Tele- 
phone Company. 

R. C. Kamphausen has been ap- 
pointed Local Engineer for the St. 
Louis District, with headquarters at 
655 Planters Building, St. Louis. 
Mr. Kamphausen's district embraces 
the territory of the Southwestern Bell 
Telephone Company. 

The headquarters of the Inspec- 
tion Department's Field Engineering 
Force for the Mid -West territory 

have been moved from Chicago to 
Hawthorne. "I'his transfer affects 
H. J. Knowlton, J. M. Schaefer, and 
A. I. Rivenes, Miss A. DeMuth 
and Miss L. Barry. In addition to 
supervision of the Inspection Depart- 
ment's activities in the territories of 
the Southwestern Bell Telephone 
Company and the Illinois Bell Tele- 
phone Company, the Mid -West 
headquarters office will cover direct- 
ly from Hawthorne the territories of 
the Northwestern Bell Telephone 
Company, the Wisconsin Telephone 
Company, and the Indiana Bell Tele- 
phone Company. Effective February 
first, Mr. Knowlton was appointed 
Hawthorne representative of the In- 
spection Department in addition to 
his duties as supervisor of the Field 
Engineering Force in the Mid -West 
territory. 

E. B. Hinrichsen, who has been 
Hawthorne representative of the In- 
spection Department during the past 
two years, was transferred to New 
York in February to assume respon- 
sibility for certain phases of engineer- 
ing complaint work. 

R. J. Nossaman, recently stationed 
in St. Louis as Local Engineer for 
the Inspection Department, has been 
transferred to New York in connec- 
tion with the general activities of the 
Field Engineering Force. 

MAURICE B. LONG, Educational 
Director, has been on a six weeks' 
trip through the territories of the Pa- 
cific, Mountain States, and South- 
western Bell Telephone Companies, 
where he spoke to a number of groups 
of engineering students, and to sev- 
eral engineering societies, describing 
the work of Bell Telephone Labora- 
tories. In a few cases he devoted par- 
ticular attention to the development 
of picture transmission by telephone. 
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CLUB NO'I'ES 

FOR the last six years basketball 
has been one of West Street's 

major sports, sharing with bowling 
the honor of being one of our two 
oldest and most successful activities. 
A great measure of its success has 
been due to the skillful managership 
of John A. Waldron, who from 1920 
to 1925 was in charge of basketball. 

The game was started at West 
Street in 192o when we entered a 

team for the first time in the Tele- 
phone Society League. This league 
was composed of eight teams, repre- 
senting various associated companies 
and their branches in the Metropoli- 
tan district. The success of this first 
year prompted us to enter a team each 
succeeding year until the league was 
disbanded after the 1923 season. 

In 1922 our team, which had won 

John A. Waldron, Basketball Manager 
frone 1920 to 1925 

the league championship, was sent to 
Philadelphia to meet the representa- 
tives of the Philadelphia Installation 
Department, champions of that dis- 
trict. Our boys lost this game, but 
won out in their return match played 
later in the season in New York. 

An interdepartment league of eight 
teams was organized for the first time 
in 1921. After a hard season's fight, 
the championship was won by the 
representatives of the Commercial 
Department. 

No interdepartmental games were 
played in 1922 and 1923, but in Octo- 
ber, 1924, the Western Electric En- 
gineering Club organized another 
league of eight teams representing 
various branches of the Engineering 
Department. All games were played 
in the Telephone Society Clubhouse 
on 17th Street; Equipment won the 
championship without the loss of a 

game. 
Mr. Waldron retired from the 

managership of basketball after the 
season of 1925. During the present 
season, which started on December 
8th, the manager is Charles Gittcn- 
berger, of the Equipment Drafting 
Room, who is also a member of the 
Equipment team. With the first half 
of the season just completed the Com- 
mercial team is leading without the 
loss of a game. Equipment, winners 
of last season's championship, are 
second, having won six games and 
lost one. The second half of the 
season started on Tuesday, February 
9th. Games are being held every 
Tuesday and Friday evening at 5:3o 
in the Labor Temple, 14th Street and 
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Second Avenue. All members of the 
Laboratories, both men and women, 

Basket Ball: E. O. Prichard of Toll Cir- 
cuit blocking C. Hiscock of Junior Assist- 

ants 

are invited to attend the games and 
root for their favorites. 

BELL SYSTEM BASEBALL LEAGUE 
At a meeting held on January 7th, 

athletic representatives of the var- 
ious branches of the Bell System in 
New York City discussed the advisa- 
bility of forming a Bell System base- 
ball league. Committees were ap- 
pointed to formulate rules, look after 
finances, and secure suitable grounds. 
Another meeting of the athletic rep- 
resentatives was held on January 
21st; after reports of the committees 
had been read and approved the or- 
ganization of the league was com- 
pleted and the athletic representa- 
tives became an executive committee 
in charge of the league's activities. 

Games will start during the early 
part of May, and will be played in 

the evening at Erasmus Hall High 
School field, Gravesend Avenue, 
Brooklyn. Each team will play once 
a week and will meet each of the 
other seven teams in the league. 

The companies who have formed 
this league are as follows : 

A. T. and T. Company. 
Western Electric, 195 Broadway. 
Western Electric Installation. 
Western Electric, Hudson Street. 
New York Telephone, L. I. 
New York Telephone, Manhattan. 
Holmes Electric Company. 
Bell Telephone Laboratories. 
With the league organized, the 

Starting a Basket Ball Gauge: C. E. Cer- 
veny of Apparatus Development, Thomas 
Driscoll, and C. Bisenius of Commercial 

next move is for the Bell Labora- 
tories Club to organize a team which 
will represent us, a problem which 
should not be difficult, as we have al- 
ways had a baseball team of which 
we could be justly proud. This year's 
competition is going to be very keen, 
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as we may expect to meet teams in 
this league which will compare favor- 
ably with some of the Class "A" 
semi -professionals around the Metro- 
politan District. Try -outs will be 
held during April; all that Manager 
Bartheld needs to assure our team a 
successful season is to have all of 
West Street's ball players turn out 
for try -outs and practice. 

INTERDEPARTMIENT BASEBALL 
LEAGUE 

As in previous seasons, the Club 
again this year will have its own 
league, composed of teams represent- 
ing the major departments of the 
Laboratories. All games will be 
played at Erasmus Field on Satur- 
day afternoons, and it is hoped that 
the teams will be encouraged by the 
support of the fellow members of 

their departments. Full details will 
be published in the April issue of the 
RECORD. 

BASKETBALL FOR WOMEN 
The Women's Basketball Commit- 

tee, at a meeting on February II, or- 
ganized a team to represent the Club 
in outside competition and accepted 
the challenge of the Western Union 
team for a game to be played on Fri- 
day, March 12, at 6 P.M., in the 
gymnasium of the Stuyvesant High 
School, Ist Avenue and 15th Street, 
New York City. 

A professional coach has been en- 
gaged by the Club to train and direct 
the players at practice games which 
will be played once a week at Friends 
Seminary, Stuyvesant Square. 

This is the second year that the 
Club has had basketball for women. 

Modified women's 
rules are used. The de- 
partmental games 
have been greatly en- 
joyed by players and 
spectators, and the 
first game with an out- 
side team is being 
eagerly awaited. The 
Stuyvesant High 
School Gymnasium 
provides excellent fa- 
cilities for watching 
the game. 

Information about 
the series of practice 
games and other games 
that will be played 
later on, may be ob- 
tained from Miss 
Janet Johnson, team 
manager, or from 
Miss Helen Cruger, 
chairman of the com- 
mittee in charge of 
women's interests. 

The Commercial team, league leaders at the end of the first 
half of the season. Standing, W. Steinmetz, C. Maurer, C. 

Bisenius, J. Smith; kneeling, G. Wolff, T. Ryer, A. T. 
Hansen 
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L. R. Harrison of Patent Inspection tries for a goal front foul 

POST', R CONTEST 
A poster is needed to advertise our 

Spring Dance at the Pennsylvania. 
All artists in the Laboratories are in- 
vited to submit designs, the winning 
design to be used as a bulletin hoard 
notice and to win a cash prize offered 
by the Club. Competitors are asked 
to consult with D. D. Haggerty be- 
fore designing their posters. The 
posters must he done in ink and must 
be submitted to Room io8 not later 
than March 15, 1926. 

DRESSMAKING CLASSES 

The success of the dressmaking 
classes held during the spring and 
fall of 1925 has encouraged the Club 

to promote another series of classes 
this spring. Miss Bowman, teacher 
of dressmaking at Pratt Institute, 
Brooklyn, will supervise the course, 
which will cover eight weeks of work, 
meeting every Tuesday evening dur- 
ing February and March. The 
charge for eight lessons is four dol- 
lars. 

if any of the women at West 
Street who are interested in planning 
their own Easter outfits have not yet 
joined the class, the committee in 
charge will be glad to arrange for 
them to attend the four classes held 
during March, at the regular fee of 
fifty cents a lesson. Miss Hence has 
charge of this activity. 
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REPORT ON E MPLOYEES' BENEFIT FUND 

BEIL TELEPHONE LABORATORIES, INCORPORATED 

T ANUARY I- DECEMBER 31, 1925 

In accordance with Section i I of the Plan for Employees' Pensions, 
Disability Benefits and Death Benefits effective January 1, 1925, the Com- 
pany is required to establish a Fund by setting aside therein "at the end of 
each month an amount equal to 1% of the Company's total payroll for that 
month, plus an amount equal to all payments charged to the Fund during the 
month, such procedure to be continued until further action by the Board of 
Directors." 

To meet this requirement the stipulated percentage of total payroll has 
been set aside as a reserve for the accumulation of the Fund. For all 
benefit payments made under the provisions of the Plan, the Fund has been 
reimbursed monthly by including in operating expense an amount equal to 
such payments. In addition, interest at 4% has been credited to the Fund 
as of June 3oth and December 31, 1925. 

Accordingly the record of transactions for the year is as follows: 
Fund at beginning of period $ None 
Cumulative Fund at 1% of payroll for period 87,321.47 
Interest at 4% on average balance of Fund 1,606.96 
Reimbursement for payments made during period 77,553.99 166,482.42 

Payments during period 
Pensions $ None* 
Accident Disability Benefits 3,501.94 
Sickness Disability Benefits 66,404.15 
Death Benefits ..- 7,180.40 
Disability Expense 467.50 77,553.99 

Fund at end of period $88,928.43 

*No employees pensioned during 1925; pensions granted prior to January 
I, 1925, being paid by Western Electric Company, Incorporated. 

J. E. MORAVEC, 
General Auditor. 

Audited and found correct, 
WILLIAM R. REID, 

Traveling Auditor for A1nerican Telephone 
Telegraph Company, January 30, 1926. 
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