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A New Era in L()ading

Bv WILLIAN FONDILLER
eAssistant Apparatus Degelopment Engineer

N 1900 were issued the basic Pu-
pin patents on the loading of
telephone lines. Up to the pres-

ent time savings of approximately
£200,000.,000 in plant investment
have resulted from the use of loading
coils in the local-cable plant. An ad-
ditional saving of fully half this
amount has been realized in the toll-
cable plant, due to the combined use
of loading and vacuum-tube repeat-
ers. Thus. the development of suit-
able designs of loading coil to meet
the severe conditions of the modern
telephone network is a problem of
the first importance.

The idea of “loading” in telephony
is analogous to the loading of a vi-
brating string with equal weights uni-
formly spaced along its length. If
the distance between weights is sufhi-
ciently small, the vibration of the
loaded string will be practically the
same as that of a uniformly heavy
string of the same mass. In the case
of the telephone line, loading is ac-
complished by connecting inductance
coils at regular intervals in the cir-
cuit as shown in Figure 1, thus in-

t

creasing the electrical mass of the
line. This increased mass reduces the
friction (resistance) loss and, react-
ing with the elasticity (capacitance)
of the circuit, also reduces distortion.
Thus a speech wave entering aloaded
line is transmitted with less attenua-
tion and alteration of the wave form
than in the case of a non-loaded line.
In terms familiar to the power engi-
neer, the loaded line transmits at a
higher line-voltage, lower line-current
and higher power-factor than the non-
loaded circuit. The transmission loss
may readily be reduced by loading to
a third of its value for the non-loaded
cable circuit, so that the same trans-
mission efliciency would be obtained
in a loaded cable three times as long
as the corresponding non-loaded
cable.

The usual form of loading coil
consists of a toroidal or ring core
with a copper winding applied over
it. The spacing of loading coils in
cable is generally about one mile.
Thus in the case of a long circuit,
such as the New York-Chicago cable,
the talking current would traverse

{1}
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the windings of approximately 9oo
loading coils connected in the toll
line.

In the early loading coil the core
was formed of hard drawn fine iron
wire—one of the rare instances of
designedly using for a core an unan-
nealed magnetic material.  The ex-
planation is that the
advantage of loading
inheres i the induc-
tance which the coil
adds to the talking cir-
cuit, but this induc-
tance can be intro-
duced only if the
speech currents traverse the coil wind-
ings and hence sustain losses due to
the resistance of the winding and to
eddy currents and hysteresis in the
core. All of these losses must be
kept low by proper coil design and
since those due to hysteresis and eddy
currents increase rapidly with the per-
meability of the core, a low limit of
permeability is imposed. Our loading
coil designs at the outset employed
cores developing only the initial per-

Fig.

Fig. 2—Loading coil with compressed powdered core: top,
/eft—wre ring, ng/zt—parfmlly taped core; bottom, left—
coil sectioned, right—coil ready for potting

meability of the core material, ap-
proximately 335, whereas in the elec-
trical industry generally the aim was
to use the maximum permeability ob-
tainable in iron, in the neighborhood
of 5.000.

Wire-core loading coils met the re-
quirements of the plant up to about

1—Method of connecting loading cols into cable

]mz'r

1914 By that time a successful de-
sign of vacuum-tube telephone re-
peater had been developed, but it
could not be used advantageously on
lines loaded with the coils then stand-
ard. The reason far this incompati-
bility was the unstable inductance of
the coils which would undergo large
changes, due to excessive currents in
the telephone lines produced under
abnormal conditions of operation or
by induction from outside sources.

Such currents seriously

magretized the core

and altered its per-
meakility.
There followed

from an intensive pe-
riod of development
work a type of load-
ing coil in which a sta-
bilizing self-demag-
netizing effect was se-
cured by the introduc-
tion of non-magnetic
gaps in the toroidal
core. This solution
was later superseded
by a much more satis-
factory one, involving
the introduction of in-

{2}
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numerable minute gaps resulting from
our development of a new magnetic
material, compressed powdered iron.

The essential improvement in core
material demanded for repeater oper-
ation was increased magnetic stability
when subjected to large magnetizing
currents. This was achieved to a high
degree by the powdered electrolytic
iron core. Where the older loading
coils were liable to a permanent
change in inductance of over 25%,
the new coils maintained their in-
ductance to about 29 under similar
service conditions.  Another impor-
tant characteristic was the enormous
resistivity of the finely-divided iron,
resulting in lower eddy-current losses
than for rolled or drawn metal.

Cores were conveniently formed by
stacking compressed rings of pow-
dered 1ron as shown in Figure 2.

This material, first introduced on
a commercial scale in 1916, was revo-
lutionary in importance and for the
past ten years has been standard for
loading-coil cores. So economical
were the powdered iron cores, as com-
pared with the iron wire cores, that
they rapidly superseded the latter,
and the use of vacuum-tube repeat-
ers, in association with loaded cir-
cuits, became general in the Bell
plant.

Over this period extensive devel-
cpments occurred in telephony and
telegraphy, involving vacuum-tube re-
peaters, carrier-frequency transmis-

Fig. 3—Casting permalloy into ingots suitable for later crushing and
grinding

{3}
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sion and extensions of loaded cable.
It was at this stage of the communi-
cation art that there evolved the re-
markable nickel-iron alloy, permal-
loy, discovered by G. W. Elmen. Its
striking combination of properties,
the highest initial permeability and
lowest hysteresis loss of any known
material, arrested the attention of

Fig. +—Compressed powdered core loading coils: left,
clectrolytic iron core; right, permalloy core

our design engineers who immediate-
ly began to consider its possible uses
in electrical communication.

Its first important application was
to the continuous loading of trans-
oceanic telegraph cable where high
permeability was essential. Here the
permalloy in ribbon form was spirally
wound over the submarine cable con-
ductor. Other applications were in
the design of electromagnets and
transformers which also employed
strip or sheet permalloy cores. The
problem of its use for loading coil
cores did not, however, readily yield
to solution.

At the outset it was evident that
permalloy in the form used for sub-
marine telegraph cables was wholly
unsuited as a loading coil core ma-

terial. Its susceptibility to permanent |

magnetization and the variation of
its permeability with current ren-
dered it markedly inferior even to
iron wire as a loading coil material.

However, its intrinsically low hys-
teresis remained a sufficient lure to
those seeking a means to utilize it.

Our experience with powdered
electrolytic-iron for cores pointed to
a means for correcting the magnetic
instability of permalloy by having re-
course to a multi-airgap core. The
problem then was to produce a core of
powdered permalloy
which should retain to
as great a degree as
possible the desirable
properties of sheet
permalloy.  Through
the metallurgical skill
of the development
engineers of the Wes-
tern Electric Com-
pany, combined with
the experience of our
I.aboratories, the
problem was solved. Means were
developed by which permalloy was
embrittled so that it could readily be
ground to the desired fineness and
these operations, accompanied by
suitable heat treatments, vielded the
compressed powdered-permalloy core
of today.

This development, described here
in a few sentences, required, however,
continuous experimental work over a
period of several years before it was
brought to a successful issue. It rep-
resents the result of highly coopera-
tive efforts, embracing researches and
developments in chemical, metallur-
gical and electrical fields.

Between the powdered and the
sheet permalloy differences in prop-
erties exist amounting almost to an
“antithesis—each material being emi-
nently suited to the use to which it is
applied. Sheet permalloy has an ini-
tial permeability of approximately
7500, powdered about 75. In re-

14}
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sistivity, on the other hand, pow-
dered permalloy is approximately
50,000 times as great as sheet perm-
alloy. The residual effect of d.c.
magnetization on sheet permalloy re-
sults in a reduction of about 50% of
the initial inductance; for powdered
permalloy only one-half percent.

These striking differences in char-
acteristics are, of course, due to the
fine subdivision of the permalloy in
the powdered core, in the production
of which each grain is carefully in-
sulated before pressing the core rings.
Though permalloy in sheet form was
not itself suitable, it nevertheless con-
stituted a strong invitation to de-
velop a core design
adapted to the load-
ing coil problem. Not
by virtue of the ex-
tremely high initial
permeability which
made it valuable for
submarine cable, but
because of its low hys-
teresis has it become
suitable.

As compared with
the powdered iron
core, the new permal-
loy core has greater
magnetic stability and
approximately twice
the permeability. The
effect on the physical
dimensions is indi-
cated in Figure 4 which
shows the No. 612
powdered - permalloy -
core alongside of the
No. 602 powdered-
iron-core coil. In
both cases the cores
are formed by steel
diesunder pressures of
200,000 pounds per

square inch. The two coils have sub-
stantially the same efhiciency over the
range of speech frequencies, but their
relative volumes are about as 1 to 3.
Figure 5 shows cases equipped with
200 coils of the types just described
and indicate the marked saving in
space. This is of great importance,
particularly in metropolitan areas,
where space in loading vaults is ex-
tremely valuable.

At present loading coils are being
placed in the telephone plant, onlocal
and toll cables, at the rate of about
700,000 each year, and that rate is
expected to continue for some time.
On the basis of this demand, the de-

Fig. s—Cast-iron cases each containing 200 loading coils:
left, permalloy-core coils, weight 725 pounds; right, iron-
core coils, weight 1750 pounds

{5t
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velopment of a loading coil with
powdered-permalloy core results in a
very substantial saving in first cost.
The new loading coils are the full
equivalent of the old, and in certain
respects, notably as to freedom from
magnetization and modulation, are
decidedly superior.

To those concerned with develop-

ment and rescarch, however, this coil
is not the final word. Though inau-
gurating a new cra in loading today,
it represents but another step in ad-
vance of the many that have pre-
ceded it. Inits turn it will no doubt,
be superseded as our continued ex-
perimental work points the way to
further improvements in the future.

The head, and two of the pioneers, of the Bell System: left to right, Robert w.

Devonshire, first emplovee of the System and sivce 1913

Vice-President of A.T.

& T.: President Gifford; and Thomas A. Watson, who asststed Alexander Graham

Bell in his telephone experiments.

The picture was taken on the occasion of a testi-

monial dinner to Mr. Devonshire on August 17, 1927, celebrating his fiftieth Bell
System anniversary

16}
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B o P PR A R A P e T

New Step-By-Step Equipment

Bv E. H. SMITH
Systems Development Department

S our cities grew in population it
became necessary to group
more people and larger num-

bers of activities in the same space.
The one- and two-story buildings be-
gan to grow into five- and six-story
buildings and the engineer and the
architect were called in to investigate
the problems that came with this
grouping. Iingineering skill and in-
genuity respond-
ed to this de-
mand by bring-
ing into being the
modern skyscrap-
er. NMuch of the
progress of the
country can be
traced to 1n-
stances in which
the engineermade
two things grow
where one had |
grown before.
The growth of
business enter-
prise concen-
trated in small
areas has re-
sulted in in-
creased expan-
sion of the tele-
phone plant and
it has become
necessary to adapt the central office
equipment to the skyscraper idea.
The equipment design of the step-by-
step machine switching system has re-
cently been developed to fit in with

{7}

Part of a distributing terminal assembly,

showing strap wires used instead of Juonmnp-

ers to group many switches on a small
number of trunks

this tendency and large savings in
building space are resulting. The
selecting mechanism for routing a call
through an exchange area is mounted
on structural iron frames which were
formerly nine feet high and were de-
signed for buildings found in the vari-
ous localities; in many instances they
were placed in quarters rented in com-
mercial buildings and even in dwell-
ing houses. It is
obvious that a
frame designed
to meet so many
building condi-
tions could not,
in the nature of
things, be eco-
nomical for all of
them, and it fol-
lows that the use
of this kind of
structure in the
modern telephone
butlding is gen-
erally wasteful.
Extensive in-
vestigation in
building design
for telephone
equipment has re-
sulted in the es-
tablishment of
fundamental di-
mensions for column spacing and ceil-
ing height to which the equipment en-
gineer has adapted the supporting
structure for machine-switching appa-
ratus. The clear ceiling height is
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twelve feet six inches and the step-
by-step selector frames, relay racks
and distributing frames have now
been redesigned to a uniform height
of eleven feet six inches. This allows
one foot above the frames to care for
the interconnecting cables. Clearly,
the eleven-foot-six-inch frame uses
the available content of the modern
telephone building more efhciently
than was possible with the nine-foot
frame.

Although increasing the height was
the primary consideration, other im-
provements were incorporated in the
new frames: better methods of wir-
ing, greater accessibility of the equip-

Installation of 9-foot frames under «a high ceiling at

Reading, Pa.

story

Length of the hanger-rods fe’//\ is own

ment forinstallation and maintenance,
more uniformity with other systems.
The changes also have promoted the
practical and economical handling of
the equipment from a job-engineering
and a merchandising standpoint. To
obtain these improvements not all of
the capacity gained by increasing the
height of the frames could be turned
into net saving, but part had to be
sacrificed to gain other advantages
somewhat less tangible but of great
importance to the system as a whole.

The low-type frames for selec-
tors, repeaters and connectors con-
sist of two bays or groups of shelves
mounted on supporting frameworks
and placed back to
back. In the case of
the selector frames, a
means of terminating
and distributing the
trunks of the multiple
banks known as the
distributing terminal
assembly closes one
end of the space be-
tween frameworks.
The selector frames
mount six shelves, the
repeater eight and the
connector five shelves
per bay. The new
high selector frames
mount eight shelves,
the repeater frames
twelve shelves, and
the connector frames
seven shelves per
bay. Instead of be-
ing placed back to
back, the two bays of
the selector frame are
in the same vertical
plane with the distri-
buting terminal assem-
bly between them. The

{8}
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repeater and connector framesaresin-  twelve inches aisle space between the
gle-bay structures and are located in apparatus on the inner or wiring side.
an ofhce lavout end to end inline, thus  This made the wiring, particularly
giving the step-by-step office parallel  the distributing terminal assemblies,
very inaccessible
With the frames
i a straight line and
the minimum of one
faot cight inches be-
tween the guard rails
the accessibility of the
e jutpment has been
very much improved.

Old-tvpe connector frames et Reading,
adjoining a distributing frame of stand-
ard height

lines of single-sided frames. The
wiring sides of these frames are
placed facing each other with an aisle
between them. Since there is little
maintenance required on the wiring
side, the aisle space allowed is suf-
hcient to permit the maintenance man
to work without cramping, but the
aisle 1s not wide enough to be used as
a thoroughfare. However, a wider
aisle is used on the apparatus side
where the bulk of the maintenance
work is done. In the case of the dou-
ble-sided nine-foot frames there was, Z1we of the first high-type selector
under the worst conditions, less than J7@¢5, as installed at Springfield, Mass.

{9}
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Notwithstanding the increased aisle
space, floor plans of various ofhces,
which were laid out with the new
frames, showed an average saving of
twenty per cent in the space required
for the frame equipment. In some
cases this saving ran as high as thirty
per cent. An important result 1s that
the use of high frames will often post-
pone large investments in additions to
existing buildings. In one instance it
was found possible to place three cen-
tral-ofice units in a building where
only two units of the old-type frames
could have been installed. There are
also many intangible savings in Hoor-
plan space, as illustrated by the fact
that at one of the carlier othces the
Telephone Company’s engineers de-
sired to place two complete units on a

|" hi’!wih ’tl

single floor for economy in cabling and
maintenance. They could not have
done this using nine-foot frames but
did accomplish it by installing the
high frames.

The economy of this design is re-
flected in the Associated Companies’
orders for high frames for additions
to existing central offices. In the orig-
mal plan it was not proposed to usc
the high frames cxtensively on addi-
tions except where the originating
unit was small in comparison to the
ultimate office and where the present
Hoor plan lent itself readily to the use
of the high frame. Changing the floor
plan of an office gencrally mvolves
some cabling difficulties and complhi-
cates the alarm equipment and main-
tenance and is, therefore, not resorted

High-type connector frames under a high ceiling at Springfield

{10}
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to unless other substantial economies
may be realized. There have been a
number of cases. however, where the
use of the high frames on small addi-
tions made it possible to care for the
equipment without additions to the
building. A\ saving of twenty per cent
in floor space also represents a saving
in cabling, since the frames and equip-
ment can be mounted nearer other ap-
paratus to which they are cabled. The
line finders and connector frames, for
example, may be grouped nearer to
the intermediate distributing frames;
the associated cable runs are the most
expensive in the office.

The high frames of course require
rolling ladders for maintenance work
since fifty per cent of the equipment is
out of reach of a man standing on the
floor.  However, it has always been
necessary to maintain one-third of the
low-frame equipment from a stool or
some form of portable ladder. It is
rather difhicult to express quantatively
the relative convenience of the two
schemes, but it is believed that ex-
perience in the field will show that the
casy accessibility of the frames will
oftset the disadvantages inherent in
the use of rolling ladders.

The more accessible arrangements
of the distributing terminal assembly
has greatly facilitated the intercon-

nection of punchings by means of
strap-wiring. These connections are
often very complex, since they serve
to distribute the trafic by giving any
desired number of selectors access to
a group of trunks.

Although the floor-space saving
will be the major economy resulting
from the use of the high frames,
there are other not inconsiderable
savings. Llach of the shelves to be
mounted on the frames consists of a
fully wired unit with the local cables
connected to the terminal strips in the
factory. The installer's work is thus
reduced to a minimum since he is only
required to erect the framework and
connect the switchboard cable to the
terminal strips.  Any shelf can be
mounted in any position on the frame,
and without re-forming cables after
the remaining units have been in-
stalled.  The Hexibility inherent in
shop-wired units makes quicker in-
stallation of the equipment possible
and the rearrangements for additions
comparatively simple.

The first step-by-step machine-
switching ofhice using these new
frames was placed in service at Sioux
City, lowa, on May 1, 1927. A num-
ber of offices of this tvpe are now
being installed and all new offices will
make use of these improvements.

SRy ofa
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The Lite History of an Adsorbed Atom

Bv JOSEPH A. BECKER
Rescarch Department

T HEN one substance is held
/\/ on the surface of another
it is said to be adsorbed; if
it penetrates into the interior it is
absorbed. This article tells the story
of what happens to an atom of, say,
caesium or thorium when it strikes
the surface of a tungsten filament.
In the telephone business we are
interested in the story because ad-
sorption phenomena play a vital
part in the oxide-coated filament
which we use in most of our vacuum
tubes. This filament, while it is the
most efficient and most generally suit-
able filament for commercial pur-
poses, represents a complex case of
adsorption and electron emission phe-
nomena. Hence it is desirable to
study simpler types of filaments in
which adsorbed particles make it
easier to boil out electrons. Our In-
terest in vacuum tubes is so great that
we cannot afford to neglect anything
which promises to give us cheaper
electrons. To free these electrons it
is necessary to heat the filament.
Practically all this heat is wasted en-
ergy. For the same amount of this
wasted energy, a tungsten flament
whose surface is covered with tho-
rium will yield 100,000 times as many
electrons as the clean tungsten hla-
ment: and if the surface is covered
with caesium this yield 1s 100,000,-
000,000,000,000,000 (1 with 20
zeros after it) times as great. L.ittle
wonder then that the habits of such

adsorbed atoms should be studied.

The chemist is interested in ad-
sorbed atoms because they are the
keystone to catalysis. The mysteri-
ous phenomena of catalysis are bound
to play an increasingly important
part in the history of civilization. By
means of it new and useful com-
pounds will be made; our food and
fuel supply may be augmented. Even
now we depend on catalysis for many
essential products.

The research physicist is interested
in adsorption because it opens up a
new world of study. The physicist
knows a good deal about the struc-
ture of the atom, how atoms behave
in the gaseous state, what they do in
the solid and liquid states. Until re-
cently what happened on the surface
was little understood. The study of
the emission of electrons and posi-
tively charged ions from the surfaces
of hot bodies has given the physicist
a powerful tool with which to pry
open the secrets of this new surface
world. Due to this study, a good deal
of which has gone on in our labora-
tories, a fairly complete picture of
this new world can be given. When
a caesium atom strikes a clean tung-
sten surface it is ionized, that is, it
gives up its valence or outermost
electron to the tungsten and becomes
positively charged. This exchange
takes place because the tungsten sur-
face has a greater afhnity for elec-
trons than the caesium atom. The
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wWwWWwW americanradiohistorv com


www.americanradiohistory.com

positively charged ion induces a neg.
ative charge on the surface and since
the distance between them is about
two one-hundred millionths centime-
ters the electrical field between them
is simply huge—Ilarger than any that
man can produce—and the caesium
is held by very strong forces. In fact
it will stick to a tungsten surface at a
temperature of 8oo degrees C. for an
appreciable time, even though solid
caesium at this temperature would ex-
plode with terrific force and become
a vapor.

The strong electrical fields pro-
duced by the adsorbed caesium are
in such a direction as to help pull elec-
trons out of the tungsten. Thatis why
such an enormously
greater number of elec-
trons boil out of caesi-
ated tungsten surface
than out of the clean
tungsten surface. Of
course, after the tung-
sten surface is com-
pletely covered no
more electrons can be
pulled out of it and the
electrons must come
from the caesium it-
self. This explains the
rather startling fact,
shown by experiment,
that electrons are
more easily obtained
from partially caesi-
ated tungsten than
from thickly covered
caesiated tungsten or
from pure liquid caesium itself.

Since these strong fields are in a
direction to help the negative elec-
trons escape from the surface we
should expect that they would hinder
the escape of positive ions. Here
again experiments beautifully confirm

the hypothesis and show that if a few
caesium atoms can be made to stick
to a hot tungsten surface the rest
stick more easily.

Of course, if the temperature is
too high the caesium atoms that strike
the surface will not stay very long,
but they stay long enough to give up
their valence electron and then they
evaporate as ions. ['nder these con-
ditions every atom that strikes the
surface comes oft as an ion.

If the temperature is lowered
somewhat, a few caesium atoms stick,
then the rest stick more readily; in
fact for a while every atom that
strikes sticks until about one-fourth
of the surface is covered. By now the

C.J. Calbick and J. A. Becker with the apparatus which

vields information on adsorption phenomena

athnity of the surface for electrons
has been partially satisfied and hence
not every atom that strikes is jonized.
Experiments show that in this con-
dition both atoms and ions evaporate.

If the temperature is lowered still
further, the surface is covered still

{13}
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more and now only atoms evaporate.
If the temperature is low enough the
surface is more than completely cov-
ered.

These evaporation characteristics
were deduced from a long series
of experiments which revealed the
number of atoms
that were ad-

"%”’e

sorbed under
various condi- *
tions and how

this number was
related to the
number of atoms
and ions that
evaporated at
various tempera-
tures. VWhen one
reflects that
atoms are So
small that we can
never hope to see
an individual one
and also that they
are uncharged
and hence cannot
be measured as a

onds that an adsorbed atom spends
on the surface can be deduced. Thus
at a temperature of 500 degrees C.,
at which an object is just visible in
a dark room, and when the surface is
half covered, an atom will, on the
average, stay for 4o seconds. This
life is about a
million times as
long as that for a
caesium atom on
butk caesium at
the same temper-
atuie.

Finally, a life
history should tell
us whether ornot
an adsorbed atom
moves over the
surface and if so
how far. Here-
tofore chemists,
who have done
most of the work
on adsorption,
have assumed
that adsorbed
atoms are held

current of elec- most firmly by
tricity, it seems the “‘active cen-
marvellous that ters’ In a cata-
(5. E AR ts This complex vacuum-tube is used lyst and that
should exist these were the

which permit us
to practically
count the atoms that are adsorbed.

A life history would be incomplete
if it did not tell how long an adsorbed
atom stays on the surface. Of course,
the length of life depends on the tem-
perature; due to the strong electrical
fields by which one atom or ion in-
fluences others, the life also depends
on the number adsorbed. These two
factors determine the life; and if the
adsorption characteristics mentioned
above are known, the number of sec-

to study adsorption of caesiiumt On
tungsten

edges and corners
of the surface
crystals.  The experiments with
caesium and other adsorbed sub-
stances show unquestionably that the
atoms are not bound to any one
spot on the surface but that they
move about like a two-dimensional
gas or like drops of water on a red-
hot stove. If an atom were the size
of a tall man and were born in New
York it might die in Paris after hav-
ing made numerous side-trips around
the world.

{14}
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A Tour Through the Micr()scopic Laboratory

By ANNA K. MARSHALL
Apparatus Development Department

HIEN one reads of the

struggles of the early mi-

croscopists to learn more
of the world about them, great ad-
miration for
their courage is
aroused. They
had at their dis-
posal no such ar-
ray of apparatus
as has the pres-
ent-day worker;
in fact, they had
to begin by mak-
ing their own mi-
croscopes. Nor
had they the pub-
lic's support and
confidence: their
work was not
completed until
by diligent show-
manship they had
proved to a hard-headed world the
new facts they discovered.

For some reason every early
worker in this field labored long and
diligently in a “dusty, stuffy room.”
That seemed to be considered a neces-
sary part of such work. With what
awe those men would look upon the
spacious, shining quarters utilized for
a microscopic analysis laboratory in
our Bell Telephone I.aboratories!
Housed on the court side of the re-
cently built steel frame and masonry
structure, this laboratory has the
unique privilege of having every inch

Hooke’s 1W1'crr).\'cr)[)a’,

with the precision instrionent of today

of its rooms arranged in exactly the
manner most desirable for easy and
efhicient use of the apparatus.

By the arrangement in the new lab-
oratory there is
an absolute sepa-
ration of work,
threc phases be-
ing recognized as
essential. There
are three rooms,
—the prepara-
tion room in
which specimens
are prepared for
their subsequent
study under the
microscope; the
operating room
in which the vari-
ous kinds of mi-
croscopes are
placed for the
study of specimens; and the dark-
room for completing the plcton'll
proof of the observations made in
the microscopic researches.

The preparation room is a com-
plete laboratory in itself. Here the
specimens are cut, ground. polished,
ctched and heat-treated as the case
requires. This insures the mlcnoscoplc
apparatus in the ope Jtlnq room
against all dust or acid fumes. The
principal materials examined are met-
als, although as has been told* pre-

contrast

a striking
K

* BELL L.ABORATORIES REecorp, Feb., 1926, b. 235,
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viously, many telephone materials find
their way into this laboratory for one
reason or another. With the metals,
as with any other work, it is a matter
of experience to be able to prepare
them easily. Here is at hand most
modern apparatus for the purpose.

= il DO

H. A. Anderson preparing to cut a speci-
men of lead cable sheath on the micro-
tome

Those specimens which are too
large for the purpose of examina-
tion are placed in a power hack-saw
which cuts through a specimen, then
automatically stops. The next step
is to grind a flat surface. Very hard
metals require the action of a coarse
abrasive. And since this i1s a long
process if done by hand, recourse is
had to an electrically operated grind-
ing wheel. The friction of two sur-
faces rubbed together causes heat,
which is an unwanted factor during
this operation since heat tempers
metals, and their structure is thereby
changed.  To remove this heat, a
stream of cold water is run over the

specimen throughout the grinding
process. This grinder has two wheels,
a very coarse alundum wheel on one
side and a finer wheel of emery on
the other side. The latter is used
for cutting specimens tco hard to be
cut with the power hack-saw. When
the specimen has been sufficiently flat-
tened, it is then carefully ground
down by hand on abrasive papers of
successively finer grades. Lach pa-
per is used for a period long enough
to insure the removal of the coarser
scratches made by the previous paper.
During this work, the surface of the
specimen must be kept perfectly flat.
The abrasive papers are therefore

R. R. Ziegler puts the final polish on a

steel S]W([mr n

laid face up on the plane surface of a
heavy metal bench plate. After this
process, the specimen is ready for
polishing on electrically run discs, of
which three are in use. In case the

{16}
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specimen must undergo a heat-treat-
ing process before it is polished for
examination, both an oven and a fur-
nace are available in the laboratory.

Another piece of apparatus in the
preparation room appeals to general
interest. Lt is a microtome of sturdy
construction primarily intended for
the sectioning of wood for micro-
scopic study, but introduced by this
laboratory into the role of a metal-
sectioning apparatus. That is, soft
metals such as lead, gold, aluminum,
and copper are cut with a specially
honed knife and in this way prepared
tor etching much more easily and
with much clearer and more accu-
rate results than by polishing.

After metal is either polished or
cut, its structure can be brought out
for study by the application of acids.
The etching is carried on under a
fume hood which is equipped with
an electric blower to carry off all acid
fumes as quickly as they rise. thus
safeguarding the health of the work-
ers as well as preserving the appa-
ratus from the injurious effects of the
acids.

2\ viewing microscope is kept in
the preparation room and is used to
watch the progress of the prepara-
tion of specimens. This microscope
has an historical interest in being the
first one used for successful high-
power photomicrographs.

The other laboratory, which for
convenience is called the operating
room, is more than three times as
large as the preparation room. Here
are the microscopes of various kinds
on which studies of the materials are
made. If a large specimen is to be
examined as a whole, it is placed on
the outhit known as the gross metal-
lurgical outfit which does not include
a microscope at all but has a large

stage for holding the specimen while
it is viewed through low-power lenses
up to a magnincation of about thirty-
five times.

For studying specimens that must
be magnitied higher—from fifty to
six thousand times—a metallurgical
microscope is used. The combination
of lenses, evepieces and bellows-ex-
tension gives the desired magnifica-

R. M. Sample wuses the micro-manipulator

tion. The crystalline structure of
metals and metallic alloys is studied
in minute detail; conclusions are
drawn as to the causes for defects in
metals:; changes are seen due to va-
rious treatments of the metals; and
improvements are suggested.

The layman thinks of a micro-
scope in terms of magnification or en-
largement of the optical image over
the dimensions of the object. He
disregards the matter of resolution
which denotes the ability of the micro-
scope to ‘‘resolve’ or produce sharp
images of very small particles. It is
known that by decreasing the wave-
length of the light used, resolution

{17}
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One corner of the preparatibn room. Mr. Sample abcut to place a specimen in the
clectric furnace,; at the grinding wheel, Mr. Ziegler prepares a flat surface on a
very hard specimen

s AR e

4

.
3

The operating room with its array of microscopes. I the immediate foreground is
the ultra-violet equipnient
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may be improved. This fact led to
the development of the ultra-violet
microscope which utilizes very short
wave-length light. Ultra-violet light
is below the visible spectrum and con-
sequently  the eve cannot visualize
with this light. In this microscope
all optical parts are of quartz, as
glass is opaque to ultra-violet light.
The successful
use of ultra-vio-
let light on metal-
lic specimens is a
development of
this laboratory.

The ultra-mi-
croscope is used
for the study of
colloidal solutions
in solid or liquid
form. A\ col-
loidal solution
mav be briefly de-
scribed as one in
which very small
particles of mat-
ter are dispersed
in a medium. The
dimensions of the
particles are usu-
ally considered to
be sub-microsco-
pic. The actual particles are not ob-
served but their presence is made
known as bright points by the light
which they scatter.  The colloidal
solution is intensely illuminated and
these particles shine brilliantly the
same way that dust particles floating
in the air of a darkened room are
made visible by means of a beam of
sunlight.

A microscope for viewing trans-
parent objects is used for the study
of such materials as wood. paper
fibers, and porcelain. It was by this
means that some interesting features

Miss Marshall adjusts the microscope
/u'fm'(' ﬁ/mlngrn/wlling a timber section

of the microscopic structure of rub-
ber were recently brought out.

Provision has been made for study-
ing the effect of heat upon metals dur-
ing the actual heating process. This
is accomplished by means of the heat-
microscope, a novel combination of
furnace and microscope. The speci-
men to be investigated is placed n
the small fur-
nace, the heat
turned on and a
watch kept on
the specimen by
means of the mi-
croscope which is
attached in such
a position that
the surface of the
specimen is di-
rectly in the view
of the observer.

Other appa-
ratus in the labo-
ratory includes
the micro-manip-
ulator, a delicate-
lv made affair for
dissecting small
specimens with
the aid of the mi-
croscope. lts mo-
tion is made possible in any direction
and for unbelievably short distances
by means of small screws to direct the
movements.  In this way microscopic
materials mav be treated quite as
though thev had the size of visible
materials. The micro-character tester
makes a fine line along a metallic
specimen: by the study of this line
under the microscope one can see the
relative differences in the hardness of
the crystals which make up the ma-
terials under observation.

The dark-room is divided into two
parts, and quite illogically, it would
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scem, there are no doors. Intrance
is through a maze which effectively
cuts off light from the first part, a
room used only for the printing
process. Another maze with black
curtains leads from this room into
the developing room where the plates
are developed. Thus both printing
and developing can be carried on at
the same time without interruption
or delay to either.

The photomicrographiclaboratory
is internationally known for its de-

When this laboratory speaks in
terms of high magnifications, it lim-
its itself to the point at which it is
able to obtain perfect detail and reso-
lution. Its province is not merely to
magnify to great power. but at the
same time to obtain results which can
be read by those who know the lan-
guage of the photomicrograph. High-
lights and shadows on the photo-
graphic print are full of meaning to
the investigator as guide posts in his
search for more serviceable and more

velopments by F. F. Lucas, in the field economical materials for the Bell
of high-power metallography. System.
(DO

An Official Appreciation

Assistance rendered by the Bell System to the Canadian
Government in effecting a tie-in of Canadian broadcasting sta-
tions for the Diamond Jubilee Celebration has been acknowl-
edged by Premier W. L. Mackenzie King in the following

letter to President Gifford :

“The broadcast of the official ceremonies at Ottawa in rel-
ebration of the Dianiond Jubilee of Confederation was a great
success. Speech and music alike were heard throughout Canada
and beyond, and grateful reports are being received daily.
W hat began as a daring venture became an outstanding, uni-
fying feature of the National celebration.

“The Government of Canada appreciates greatly the as-
sistance, so readily and generously given by the American
Telephone and Telegraph Comnpany, by your direction, sot
only in counsel, but through the use of equipment and facilities
which made possible the application to this National purpose
the results of the scientific research by your System, to which
the communications of the world owe so much.

“On behalf of the people of Canada who received the

message, as well as on behalf of the Dominion Governinent, I

tender appreciative thanks.”

G A
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\Vinged Words

T EW York's cheers for Lind-
l bergh were still resounding
when the Lindberg Aero-
nautics Corporation soared into the
spotlight. An in-
dividual with a
name similar to
that of the fa-
mous pilot was
found, this name
appropriated, the
idea incorpo-
rated under the
laws of Dela-
ware, advertise-
ments made for
stock-selling re-
cruits and prepa-
rations made to
unload on cheer-
ing patriots from
$10,000,000 to
$100,000,000 of
securities bearing
Lindberg's name.
The National Better Business Bu-
reau and those of Philadelphia, New
York, Cleveland and St. Louis, acting
in concert, obtained and disseminated
the facts. The bubble—“There's
millions in the Air”—burst, and many
good dollars consequently remained
safe in the pockets of investors.

© Underwood and Underwood

Through Western Electric transmitters
Col. Lindbergh’s words start their radin
Journey

To the Better Business Bureau of
Cleveland, in which city was discov-
ered the innocent “Lindberg” whose
name was taken by the promoter,
Assistant Secre-
tary of War Da-
vison wrote :

“ . . . The
history of events
shows that when-
ever some me-
dium of general
benefit to man-
kind 1s evolved
the ‘wild- catter’
is usually on the
job prepared to
teast on the gulli-
bility of those
who look for
quick and big
profits.”

’ The Bureau
has investigated

a large number of
“investment’’ schemes, has published
its findings in pamphlets available at
its headquarters, 383 Madison Ave-
nue, New York. Among these pam-
phlets are : Which Way Decimo ?; Bos-
ton Curb Exchange: Universal Lock
Tip; International Transportation
Association; Read Before You Sign.
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Cutting Expense Corners 1 Systems I)rafting

Bv W. L. HEARD
Svitems Development Department

NLE often hears of the ad-
vancements which have been
made in photography in the

last few years, but few realize the ex-

This hal f-tone twas made from the photo-
graph with which the process started

tent to which it is used as an aid to
the engineer. Some instances which
are universally recognized, of course,
are the blueprints and photostats
made from the tracings and sketches
used by the engineers. These are not,
however, the only ways in which
photographic processes may serve to
simplify the making of intricate cir-
cuit and equipment drawings.

In connection with the preparation
of certain of our enginecring infor-
mation, it is desirable to portray cer-
tain objects in three dimensions. In
making perspective drawings of such
things as scquence switches and con-
nectors the amount of drafting time
required is quite long and the work
exacting. To reduce this time and its
resultant costs, there has been devel-
oped in the Systems Drafting Depart-
ment a scheme which has resulted in
materially reducing the expense and
time of making these drawings. The
method used has all the tlexibility,
both as to change in size or modifica-
tion of detail, that could be desired.
[t meets one of the complicating re-
quirements that the drawings be
made from one and one-half times to
four times the size of the actual re-
production which s placed in our
specifications.

The apparatus is first photo-
graphed. Over the resulting print a
piece of transparent celluloid is placed
to serve as tracing cloth. Upon this
the photograph is then traced in free-
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hand.  Celluloid is used because its
greater transparency makes it easier
to see the details of the photograph.
The image on the celluloid is then en-

-fNormal Post
Set Screws
~—Cup Spring
Normal Pin Clamp

Double Dog Spring

Stationary Dog

: -Release Magnet Rracket

k—Vertical Ratchet

Rota rmeture
ggréng

Rotary Ratchet

Rotarg ofe-
Normal Springs

————Banks

Bank Contacts
— Wipers

Soldering
Terminal

Shaft

This line-cut was made from the zinco-
graphed print which is the final yesult of
the process

larged by making a photostat the de-
sired size.  From this photostat the
apparatus is traced directly on trac-
g cloth where the drawing is com-
pleted as to details, such as shading,
lettering, and marking.

The final step, from the enlarged
tracing with the added details and
notes to the reduced reproduction
that may appear on the specification
sheet, is accomplished by a process
known as zincographing. This is an
interesting process which gives repro-

ductions of sketches, typing, and sim-
ilar information used in the prepara-
tion of engineering data, the only lim-
iting factor being that a legible black
and white original must be available.

The first step is to photograph the
original or master copy, obtaining a
negative on glass or paper, which
may be either an enlargement or a
reduction as desired. Portions of it
may then be blocked out or other

315 CONDUCTOR PIERCER

For plercing the conductors of tinsel conduc-
tor cords

-

»
|

"
3
T 5,7’ 1

316 PLUG REMOVER AND ATTACHER

For removing 109 and 110 type plugs
”

=

[ Sp—

Excerpt from « sincographed specification
fm' (O)‘(/-)'t'[ml)' tools

parts inserted if necessary. The neg-
ative is next stripped from its plate
or film, put on a large sheet of glass
and backed up by a sensitized 7zinc-
plate. This is then placed in a
vacuum printing frame and given a
brief exposure, after which the plate
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is removed, rolled up with ink. and
developed. At this stage, the design
stands out clearly in black ink on the
surface of the plate. Corrections
may be made on this plate or designs
etched in as required. After these
operations have been completed, the
plate is ready for printing. The press
used has two cylinders, around one
of which the zinc plate is bent. This
revolves and leaves an impression on
a rubber blanket which covers a sec-
ond revolving cylinder. This latter
roller in turn transfers the impression
to the paper.

Some of the advantages of the use
of this method of printing are the
prompt deliveries which can be ob-
tained; from one to three days are
required for the usual run of ma-
terial. Considerable time and effort
are also saved due to the fact that
copies made in this way do not re-
quire elaborate checking, as is the
case with material which must be
copied or which must be set up on a

regular printing press. This process
can be used over and over with the
same master; and the master copy
can be changed again and again by
blocking out and patching.

In the Systems Development De-
partment, all specificatinons are now
prepared by this method; and draw-
ings and other data are furnished on
this basis wherever the number of
copies required will make the expense
of this reproduction justifiable.
Where a large number of copies are
needed, which is often the case, this
method is cheaper than blueprinting.
Ordinary paper is used and the cost
is not much more than that of the pa-
per itself. With blueprints, on the
contrary, there is little reduction in
price due to quantity production since
the sensitized paper is the main item
of cost. In our Systems Department,
over three million pages of such zinc-
ographed copy are produced a year,
and these find distribution to all parts
of the Bell System.

LaOE

Some Bell System Statistics

T hirtv-three machine switching offices are now in service
in New York Ciry, to which three hundred eighty thousand
telephones are connected out of a total of two million two

hundred thousand Bell-owned dial stations.

T hese in turn are

a sixth of the Bell stations, and almost an eighth of all 1ele-

phones in the country.

The Bell System owns about three-fourths of the nation’s
telephones, nine-tenths of the wire used for exchange and toll

service and about a third of the central offices.

Parent and

operating companies employ about five-sixths of the telephone

workers.

Stockholders in the American Telephone and Telegraph
Company on June thirtieth numbered four hundred twenty
thousand, of whom seventy-three thousand were employees.
In addition one hundred ninety thousand had purchases in
progress under the terms of the Employees’ Stock Plan.
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Five New Telephone Pioneers

O far in 1927 five of the I.abo-
ratories staft have become
members of Fdward J. Hall

Chapter. Telephone Pioneers of
America, an organiza-
tion of those who early
made telephony their life
work.  Its membership
is open to employees of
the Bell System or inde-
pendent companies with
twenty-one years or more
of telephone experience.
The new members are
H. L. Bostater, G. V.
FFolkner, A. D. Hargan,
E. . Hinrichsen and A.
W. Lawrence.

Mr. Bostater joined
the maintenance force of the Central
Union Telephone Company at Colum-
bus, Ohio. immediately
after graduating from
Ohio State University in
1904. The next year he
was transferred to Wes-
tern Electric at Clinton
Street, Chicago, as an
equipment engineer, and
did almost every variety
of work in that field,
from writing specifica-
tions to supervising the
standardization of cir-
cuits. In 1912 he came
to the circuit laboratory
here for development work on semi-
mechanical call distribution. In 1915
and 1916 he worked on step-by-step
equipment, and from 1917 to 1922

H. L. Bostater

G. W. Folkner

was in charge of its development.
Since then he has been engaged in
system development and cost esti-
mate investigations.

In February of 1906
Mr. Folkner started at
West Street as a drafts-
man, and stayed until
1909, when he was
moved to Hawthorne
with the organization
for manufacturing re-
lays, drops and signals.
In 1915 he was trans-
ferred to the technical
end of panel machine
switching development,
at which he remained un-
til the first three trial in-
stallations were inservice, in Newark.
Then, in 1915, he came back to West
Street, to fit the designs
of panel apparatus to
the requirements of com-
mercial manufacture.

Mr. Hargan entered
the telephone business at
West Street in 1906, in
the switchboard section
of the manufacturing or-
ganization. From 1913
to 1916 he was at Haw-
thorne in connection with
switchboard manufac-
ture; then he came to the
engineering department
at West Street for work on panel ma-
chine switching apparatus, in which
he is now engaged.

Mr. Hinrichsen's experience start-
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A. W. Lawrence

ed earliest of this group, in Septem-
ber, 1901, for the Central Union
Telephone Company. He worked all
over Illinois at plant work of nearly
every sort. In the spring of 190§ he
went to the Interstate Telephone and
Telegraph Company, an independent
company at Aurora, Illinois, where
he stayed a year. With this back-
ground of field experience he entered
the equipment engineering section of
Western LElectric at Clinton Street,
and later moved with it to Haw-
thorne. In the fall of 1908 he was
moved to the circuit laboratory at
West Street, and stayed there until
his health made a rest necessary, in

E. E. Hinrichsen

A. D. Hargan

1917. After returning he continued
his former work, but in the present
Systems Development Department,
which had just been organized.

Mr. Lawrence's entire telephone
career has been at West Street. He
entered the engineering inspection
section in the spring of 1906, and
later was engaged for many years in
design of special apparatus and modi-
fication of standard apparatus for
specific field conditions. He is now in
charge of special orders and of spe-
cifications for testing and laboratory
apparatus, and for all telephone ap-
paratus except that used in machine
switching.

O
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AT THE CENTENARY EXHIBITION
of the Baltimore and Ohio Railroad,
to be held near Baltimore from Sep-
tember 24 to October 8, the Amer-
ican Telephone and Telegraph Com-
pany will exhibit a telephone train
dispatching system in operation, and
representative telephone devices from
the first switchboard to the latest
developments of the Laboratories.

% ok %

Rapio ExciNneer E. P. Hent-
scHeL and Junior Puysicist J. D.
WaLLACE, JRr., of the Naval Re-
search Laboratory, were recent visit-
ors to the Laboratories.

* * * *

S. P. GRACE has been appointed a
member of the Committee on Com-
munication and of the Board of I'x-
aminers of the A. 1. k. E.

Mr. Grace described some recent
research work of the Laboratories on
July 15 at the Tri-State Conference
of the New York, Pennsylvania and
Ohio Independent Telephone Asso-
ciations held at Jamestown, New

Y ork.

Jou~ Mivrrs delivered a demon-
stration lecture at Chautauqua, New
York, on July 19, accompanied by the
film “The Magic of Communication™
and illustrated by a public-address
system and a set of head phones for
those with impaired hearing. Mr.
Mills was assisted by R. E. Kuebler,

who had supervised installation of
the demonstration equipment.

* * * *

R. V. L. HartLEYy and O. L.
BUCKLEY sailed aboard the Baltic on
August 20 for Liverpool. From there
they went to Leeds to attend the
meeting of the British Association
for the Advancement of Science, held
from August 31 to September 7. Sep-
tember 10 to 15 they plan to attend
the Technical and Scientific Congress
of Telephony and Telegraphy to be
held in connection with the Volta
Centenary and Fxposition at Como,
Italy. Mr. Hartley is to read a paper
on “Frequency Relations in Electrical
Communication” and Mr. Buckley a
paper on “High Speed Ocean Cable
Telegraphy.”

* * * *

F. F. L.tcas is to present a paper,
“A Resume of the Development and
Application of High-Power Metal-
lography and the Ultra-Vieolet Mi-
croscope,” to the International Con-
gress for Testing Materials at Am-
sterdam on September 12. While in
Iurope he is to visit the Carl Zeiss
optical works at Jena for a confer-
ence of a weck or more with their
scientific staff on development of new
high-power photomicrographic equip-
ment. He has been invited to attend
a conference with the staff of R. Jung
Company, Heidelberg, on preparing
metallic specimens with a microtome,
and to visit the Ieitz works at Wetz-
ler, Germany. Before returning he
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will wvisit metallurgical works and
laboratories in Germany, Holland,
France, Belgium and England.

% % X X

W. L. TiERNEY recentiy visited
broadcasting stations using Western
Electric equipment at San Francisco,
Tacoma and Seattle. He is now
supervising installations of a one-kilo-
watt set for the Gurney Seed Com-
pany at Yankton, South Dakota.

OPERATION of the five-kilowatt
transmitting station installed under
supervision of H. S. Price for the
Stromberg-Carlson Telephone Manu-
facturing Company at Rochester,
New York, is scheduled for the early
part of this month.

W. L. BLack is in charge of in-
stallation of elaborate speech-input
and control systems at the Sagamore
Hotel and the Eastman School of
Music for use with the broadcasting
station.

O~ Jury 27, F. S. Bernhard com-
pleted installation of one-kilowatt
broadcasting equipment for the Mil-
waukee Journal.

H. R. KimBAaLL was at Hawthorne
during August installing and testing
a test set for measuring the reflection
coeficient on single channel carrier
telephone systems.

FroMm July 17 to 26 F. B. Monell
was at Hawthorne in connection with
equalizers for the reproducers of
Movietone equipment.

E. Montcuyk and J. T. BUTTER-
FIELD were for a time in Boston for
the study of 1-A bearings, used on

the driving shafts of machine switch-
ing frames.

H. N. Vax Deusey, J. R. Towx-
senD and H. G. ARLT spent the week
beginning August 1 at Hawthorne
for conferences regarding specifica-
tions for sheet metals, standardiza-
tion of screw threads and standardi-
zation of metal finishes.

H. S. Saurd is now at Hawthorne
in connection with the development
of a special cord for use with dial
telephones.

B. Fri:Le was in Utica, New York,
August 1T in connection with modifi-
cation of frames and covers for step-
by-step switches.

* ) * *

W. A. Boyp, H. F. KorRTHEUER
and R. M. Mooby recently attended
Inspection Survey Conferences at
Hawthorne. Similar conferences at
Kearny were attended by H. I. Kor-
theuer and T. Mellors.

k. F. HeLBING went to Spring-
field, Ohio, in connection with new
gasoline equipment for type ‘17 en-
gines made by the Foos Gas Engine
Company. During the latter part of
July he visited the factory of the
Midwest Air Filters, Incorporated,
at Bradford, Pennsylvania, to inspect
equipment used in testing air-filter
units.

DuURrING the second week in July,
P. B. Armaquist, Local Field Engi-
neer for the Inspection Department
at San Francisco, was in Portland
and Seattle in connection with field
work in his territory.

* * * *

C. H. AmapoN was in Brookline,
Massachusetts, during August for
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some timber preservation experiments.

ON JuLy 29, E. St. John witnessed
impact tests on steel manhole covers
at the factory of the Central lron
and Steel Company in Harrisburg,
Pennsylvania.

E. M. Ho~xaN and J. B. Dixox
visited the American Brass Com-
pany’s plant at Ansonia, Connecticut,
on July 26 and 27.

* * * *

J. L. Dow, E. H. Sxurnr and D.
H. WeTHERELL attended the cutover
of the new step-by-step machine-
switching office at Springfield, Mas-
sachusetts.  This is the first such
ofice entirely of Western Flectric
manufacture.

MODIFICATIONS in  picture-trans-
mission equipment are being tested
by C. E. White and E. P. Bancroft
at Chicago and San Francisco, re-
spectively.

R. H. MiLLER visited Albany, Buf-
falo, Syracuse and a number of other
cities in connection with methods of
toll operation.

H. H. SPENCER spent several days
at Manchester, New Hampshire,
testing telegraph  ground-potential
compensators.

A R Kempe and C. L. Hippen-
STEEL were at Providence, Rhode Is-
land, August ¢ to 12, to inspect the
rubber compression testing machine
which is being built for the Labora-
tories by the Henry L. Scott Testing
Machine Company.

H. Bovixe returned to the Labo-
ratories on August 15 after spending
three weeks at Hawthorne on the de-
velopment of enameled wire.

R. M. BURrNs left for the Pacific
Coast on August 12, where he is to
spend two months visiting Seattle,
San Francisco and [.os Angeles inves-
tigating cable sheath corrosion and
examining samples that were set in
the field last vear.

R. E. WaTERrMAN went to Boston
August 11 to visit Montan, Incorpo-
rated, in connection with some wood
preservation tests.

H. A. Larcer and W. G. Brei-
VOGEL recently returned from IHaw-
thorne, where they had been working
on problems of manufacture of tele-
phone sets.

. F. FARNSWORTIH recently re-
turned from a two weeks’ stay at
Hawthorne, spent principally in work
on simplification of metal finish prac-
tice.

SR
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Club Notes

HL 1927-28 bowling season

will open on Friday evening,

September 30, at Dwyer’s
Manhattan Alleys, 1680 Broadway,
the same place which was used for
the 1926-27 tournament. The league
will be divided into three separate
groups; a fourth will be organized if
demand is great enough; placement
of the men in the individual groups
will be based on their average for the
previous season. For the past four
or five years the league has been com-
posed of twenty-four teams, but now
the number of men desiring to bowl
as regulars is increasing. It will be
possible to engage twenty-cight alleys
instead of the usual twenty-four if
enough men are interested, and so it
is hoped that those who have not yet
filled out their application blanks will
do so at once to enable the commit-
tee to complete their arrangements.
Those who have not received blanks
should call G. A. Brown on lxtension
881.

A new feature in the contract for
this season is free instruction to
league members given by a prominent
bowler of national reputation, be-
tween the hours of noon and 2 P. M.
from Monday to Friday. A commit-
tee will be appointed to arrange in
advance for this instruction, and to
decide on the hour and day for our

league members. A bowler receiving
instructions will be charged the regu-
lar bowling fee of twenty-five cents 2
game.

This year a gold medal will be
given to the bowler making the high
score rolled in each group, instead of
one medal for the high score in the
three leagues.

Success of the league depends
greatly on the number of substitutes
available. Each week some of our
regulars are missing and their places
filled by men who like to bowl occa-
sionally. It is therefore the desire of
the committee to have these men sub-
mit their names as part-time bowlers.
No previous experience 1s necessary:
our system of handicapping covers
everyone who is desirous of bowling
whether his average is one hundred
or two hundred.

Bowling officers for the
season are as follows:

1927-28

A. F. Gilson, General Chairman.

G. A. Brown, General Secretary-Treasurer.

F. 1. Graham, Chairman Group “A."

G. B. Small, Secretary-Treasurer Group A
A. G. Eckerson, Chairman Group “B.”

B. Leuvelink, Secretary-Treasurer Group “B.”
E. R. Smith, Chairman Group "C."

\W. H. Berthold, Secretarv-Treasurer Group “C.”

GOLT

The Fall Golf Tournament, con-
sisting of two rounds of medal play,
will be held on two Saturdays in Sep-
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tember at the Salisbury Country
Club, Garden City, Long Island. On
September 17 twenty-eight golfers
will qualify for the finals, which will
be played on September 24. Those
qualifyving will
be divided into
two classes, the
twelve players
with low gross
scores in Class A
and the remain-
der in Class B.

In the qualify-
ing round prizes
wili be given for
the two best gross
scores and for the two best net scores.
Prizes in the finals will be awarded to
players having the best gross score
and the three best net scores in each
Class.  Entry blanks must be filed
with D. D. Flaggerty, Room 164, not
later than September 10, accom-
panied by an entry fee of two dollars.

The golf committee has just com-
pleted the revision of the Club handi-
caps which may be had by calling at
Room 164.

Music

The Club orchestra will resume its
activities on

! Tuesday evening,

] September 27.
The orchestra
has made steady
progress since
its organization
three years ago,
and plans are un-
der way to make
the fourth season
The committee in
charge of music is now considering
employment of a paid director for
the activities of the music group. A

the best ever.

hearty welcome will be extended this
vear to all new members. If you are
planning to attend the rehearsals for
the 1927-28 season, kindly communi-
cate at once with the business man-
ager, W. A, Krueger, Room 81, ex-
tension 798.

Daxcr

The first dance of the fall and win-
ter season will be held Iriday eve-
ning, October 7, on the roof of the
Hotel McAlpin.  The music will be
furnished by Deacon Johnson and his
entertainers, formerly of the IHotel
Astor and the Bellevue Stratford.

Attendance has been limited to five
hundred by the management of the
Hotel McAlpin, so it is advisable to
purchase tickets at once. .Admission
will be %1.10 each, including tax. No
tickets will be sold at the door. D. R.
McCormack will manage all of our
dances and entertainments for the
1928 season.

Hiki~g

This month there will be two hikes
and two campfire suppers. September
10, the trail leads through Westches-
ter County from Heathcote to Nep-
perhan, about eight miles, with Phyl-
lis Barton as leader and hostess.
Those who are going should notify
her.  The group will leave the en-
trance to the new building at 12 :30,
and the expense will be about a dol-
lar.  The other hike will be from
Arden to Tuxedo, a distance of about
hfteen miles. Tt will take place on
Sunday, September 18, and will ve
led by T. Temple. Miss Barton
would like to hear not later than the
previous Friday from those who in-
tend to go. The train leaves the Erie
station in Jersey City at 9:00; a ten-
ride ticket will be bought for the

{31}

www.americanradiohistorv.com



www.americanradiohistory.com

group. Total expense, about $2.23.

Two camptire suppers will be held
on the Jersey shore, at Englewood,
on September 15 with Miss Barton
as hostess and along the river on Sep-
tember 27, when Miss Brisbane will
be hostess. To enjoy either evening
meet at the entrance to the new build-
ing at 5:10 and bring along sixty
cents.

ATHLETICS FOR WOMEN

Szeimming. Although seashore and
lake swimming are most to be desired
we certainly have a good time in the
pools during the fall and winter
months. This year there are to be
two classes for the women at the Car-
roll Club pool, one on Monday eve-
nings from seven o'clock to seven-
thirty, and the other a continuation
of the spring class on Wednesday
from five-thirty to six. Both of these
classes will run through a ten-week
period; at the end of that time a new
class will be formed for those who
wish to continue the instruction. The
cost will be £2.50 for eight lessons.

Basket Ball. While we are plan-
ning a swimming class for Monday
nights, this should not in any way in-
terfere with the Basket Ball games
which will also be held on Monday

nights. This season we are planning
to play at the Manhattan Trade
School Gymnasium, which is larger
than our court last year. We hope
that all members of last vear's team
will come out and many more. Our
plans for the season are not com-
pleted as yet, but we hope to have
plenty of good snappy practice work
up to the first of the year and after
that to have games scheduled for al-
most every week to the end of the
season. We want everyone interested
to sign up because we will need the
best players we can get to represent
the Club in both the Modified Girls'
Rules and the Boys’ Rules teams and
to do this we will want those who are
just starting to play the game as well
as those with experience. The best
player makes the team. Come out
and try for it.

We will also appreciate information
regarding any outside girls’ teams in
order to make up our schedule. If
you know of one let Marie Boman
know, so that she can get in touch
with the manager.

Riding. We still have some tickets
available for riding at Unity Riding
Academy. These are one dollar and
a quarter for one hour's riding. If
you would like to try the horses sce
Marion Gilmartin for tickets.

SRS
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