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There has been an increasing tendency
during the last ten or fifteen years toward
reducing the size of many apparatus com-
ponents. The Laboratories had carried on
work in this direction prior to the war, and
it was accelerated during the war because
space in planes, tanks, and ships is always
at a premium. As a result, new techniques
and materials became available that have
radically altered our previous conceptions
of the size needed for various units. The
term “miniature” has been properly applied
to many of the results of these efforts, and
many circuit components, such as resistors
and capacitors of good quality, are now
commercially available in sizes undreamed
of before the war. One possible and desir-
able application of this miniature design
seemed to be the voice-frequency repeater.
Such repeaters are used in large quautity
throughout the telephone plant, and a sub-
stantial reduction in size would not only
bring savings in manufacture but would
economize in the space required in repeater
stations and simplify maintenance. The V3
repeater, which is now available, takes ad-
vantage of the miniature techniques so well
that the complete unit is not much larger
than the vacuum tube alone of the V1 re-
peater that preceded it.
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The V3 repeater

The V3 repeater comprises two ampli-
fiers, one for each direction of transinission.
A number of years ago, a repeater included
certain associated equipment, such as
hybrid coils, equalizers, and filters as well
as the amplifying circuit proper. One of
the great advantages of the V1 repeater was

Fig. 1—The V3 repeater with one of the tubes from the
V1 repeater in front of it for comparison
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the separation of these components into two
groups: one to be associated with the line
equipment, to which its characteristics are
most closely associated; and the other to
include only the amplifying circuits. In
both the V1 and V3, this latter element
alone is sometimes called a repeater.

Each V3 repeater, in this restricted sense
of the word, includes two of the amplifiers
shown in Figure 1. Besides the vacuum
tube, the components of each such ampli-
fier unit consist of two transformers—one
for the output and one for the input—a gain
potentiometer, six resistors, four capacitors,
and three jacks. Each of these units is con-
siderably smaller in size than those used
with earlier repeaters.

The tube is essentially a 6AKS5 type but,
with a 20-volt instead of a 6-volt heater, is
coded the 408A. This tube mounts on the
front plate of the amplifier, where it is
readily accessible, and carries its own
shield, which greatly reduces its sensitivity
to coupling with adjacent circuits. Also
mounted on the front plate is a very small car-
bon potentiometer, which is logarithmically
tapered over a range of approximately 40
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Fig. 2—One row of ten V3 amplifier units, comprising five repeaters, as mounted on a relay rack

db. A transparent shield over the control
dial prevents its being disturbed acciden-
tally while permitting it to be readily ad-
justed by rotating the top in one direction
or the other with the finger. Three pin
jacks—two for monitoring and one for a
cathode activity test—complete the equip-
ment on the front.

A radical decrease in size is obtained in
the input and output transformers—coded
the 656A input transformer. Two of these
transformers are mounted in a single can
that occupies most of the space within the
amplifier housing. The small capacitors and
resistors are secured at their ends by two
phenol-fiber strips and lie between the
transformers and one side of the housing.
A view of one of the repeater units with the
cover plate removed is shown in Figure 8.

In the rear end of the amplifier housing
is an eleven-pin plug by which the amplifier
is connected to the line circuits. This plug-
in feature is another novelty with the V3
repeater. If for any reason an amplifier has
to be replaced, it is merely pulled out and
a new one inserted in its place.

The structure consists of a flat U-shaped

Fig. 3 — Interior of
one of the V3 re-
peater units
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piece of thin steel closed at one end and
with the other end closed by the molded
front plate. The transformers, capacitors,
and resistors are held in place chiefly by
the compression of the sides of the U when
it is screwed to the front plate. Over this
assembly slips a thin aluminum box open
at both ends. The ends of the unit are thus
closed by the plastic plate at the front and
by the base of the U, in which the plug is
mounted, at the rear. Ten of these units,
constituting the amplifiers for five re-
peaters, occupy 1% inches in height across
a nineteen-inch relay rack as shown in
Figure 2. Relative to the V1 repeater, the
size reduction is about six to one.

Standard bays provide 300 V3 repeaters
(600 amplifiers ) complete with fuses, a tele-
phone set, and an auxiliary testing panel.
This is eight to ten times the capacity of the
maximum equivalent bay of thirty or thirty-
five V1 repeaters without fuse panels. This
additional saving is made possible by elimi-
nating the patching and testing jacks, which
are unnecessary with plug-in amplifiers,
and by replacing the individual filament-

THE AUTHOR: Frovp A. Mmxks left Missis-
sippi A. & M. in 1927 to join the field installations
group of these Laboratories. Two years later he
transferred to a development group working on
toll transmission equipment. He remained here
until he joined the Army in 1941. After various
assignments with the Signal Corps, he became
Director of the Eatontown Signal Laboratory and
later was Director of the Technical Liaison and
Investigation Division, GHQ, in Tokyo. With the
rank of lieutenant colonel, he left the Army in
1946 to return to the Laboratories, where he re-
sumed his work on toll transmission systems
chiefly in connection with voice-frequency equip-
ment and power-line carrier systems.

February 1949

adjusting resistors by a common adjustment
on the fuse panel.

Not only has the design been successful
in providing a repeater that can be used
as a replacement for the V1 in one-sixth
the space, but manufacture has been simpli-
fied and current drain reduced. Large scale
manufacture is already under way, and be-
fore the end of this year the V3 will be in
extensive use in the telephone plant.
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Bell System patents

and

patent licensing

KEITH S. McHUGH
Vice-President, A T & T

From “Bell Telephone Magazine,” Winter Issue, January, 1949

Inventions originating in Bell System
companies play an important role in the
telephone business in this country. They
also have extensive application in other in-
dustries. This article discusses Bell Sys-
tem policy in patenting its inventions and in
licensing others to use them.

What is a patent, and why is it of direct
benefit both to the inventor and the public?
The granting of a patent under our law is
in principle a simple exchange of values
between the inventor on one hand and the
public on the other. The public receives
a clear, permanent and open disclosure of
an invention which might otherwise be
kept secret. The inventor receives on his
part an exclusive right to his invention for
the duration of the patent period (seven-
teen years in this country), which is in-
tended to allow time to develop the prod-
uct, get it into manufacture, market it, and
derive a profit from it. At the end of this
period, anyone may use the invention.

The Bell Systemn’s interest in patents
comes about both by the nature of its busi-
ness and from the extensive work of re-
search and development which it carries on
in order to be able at all times to furnish
the public the best possible telephone serv-
ice. This activity of research and develop-
ment is of long standing and is essential to
satisfactory and continuing progress in the
constant effort to find new and better ways
of doing the job in an industry involving
intricate apparatus and many complex
operations.

OR1CIN OF PATENTS
Out of the research and development
work carried on by Bell System scientists
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and engineers come many inventions. These
inventions contribute significantly to the
art of telephony and improved service to
the user. Most of them originate in Bell
Telephone Laboratories, the System’s re-
search and development organization. Some
also originate in the American Company
itself, in the Western Electric Company, the
System’s manufacturing organization, and
in other companies of the Bell System.

It is the practice to apply for United
States patents upon the more important of
these inventions so that the Bell System’s
right to use its own inventions in furnishing
communications service may receive the
assurance provided by the patent laws.

Another reason for applying for patents
on these inventions is that a patent estab-
lishes a right in an invention which enables
the patent holder to grant licenses to others
and thus to realize values of the invention
in addition to the values derived from using
the invention himself. Bell System patents
often have a trading value in acquiring the
right to use inventions of others which are
needed in furnishing the best possible com-
munications service; in fact, licensing others
to use the Bell System’s patented inventions
is sometimes the only way by which such
rights can be obtained. Beyond this, pat-
ents are valuable assets in that others often
are willing to pay royalties for the right to
use the System’s patented inventions.

LICENSING AGREEMENTS

Some 600 license agreements under which
rights are granted to more than 400 widely
varied businesses are in effect. Negotia-
tions are in progress with a number of other
concerns and requests for licenses are com-
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ing in steadily. Some of the important uses
for which licenses have been granted under
Bell System patents are telephone instru-
ments and switchboards; submarine and
other types of cable; loading coils, repeaters
and carrier systems; radio communications
systems; broadcast transmitters and receiv-
ers; sound recording and reproducing ap-
paratus; hearing aids; public address sys-
tems; and medical and scientific equipment.

It is the Bell System’s policy to make
available upon reasonable terms to all who
desire them non-exclusive licenses under
its patents for any use. In order to realize
the value of the inventions, it is necessary
to employ different types of patent license
agreements in different situations, of which
the following are some illustrations:

(a) Licenses are exchanged with other
patent owners, either with or without royal-
ties, so that each gets the particular rights
he desires under the patents of the other.

(b) Licenses are granted to manufac-
turers to make, nse and sell apparatus to
others on a royalty basis.

(c¢) Licenses are granted on a royalty
basis to those who desire to use specified
apparatus in their own businesses (as dis-
tinct from those who sell such apparatus
to others). Such licenses include the right
to have the licensed apparatus made by
anyone for the licensee.

Most of the System’s license agreements
fall within (a) or (b) above, or a combi-
nation of the two. For example, licenses
are granted to manufacturers covering tele-

phone systems and apparatus for sale to
operating telephone companies, both Bell
and non-Bell.

Where the proposed licensee has patents
upon inventions which the System desires
to use in the communications business, a
non-exclusive license under such patents
is always expected and any difference be-
tween values involved is adjusted through
royalties.

In all cases, the System seeks to fix the
terms of licenses to others under System
patents, whether in the form of royalties
or licenses to it, or both, in such a way as
to be reasonably related to the value of the
patented inventions covered by the license.

FOREIGN PATENT LICENSING

What has been said above relates to the
licensing of concerns and individuals in this
country. The same general philosophy ap-
plies to patent license negotiations with
foreign concerns, although there are differ-
ent conditions, such as patent and other
laws, trade and currency regulations, etc.,
which must be considered in such negotia-
tions. Proposed patent license agreements
with foreign concerns are reviewed with the
State Department to be sure that they are
consistent with our Government’s foreign
economic policy.

For the general convenience of all those
desiring licenses under Bell System patents,
the Western Electric Company has been
designated as the agency to make agree-
ments for rights under Bell System patents.

Volume 26—Bound Copies and Index

Bound copies of Volume 26 (January, 1948 to December, 1948) will be available shortly
at $2.75, foreign postage 25 cents additional. Remittances should be addressed to Bell
Laboratories Record, 463 West St., New York 14, N. Y. A separate index to Volume 26
of BELL Lasorartories RECORD is available upon request
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CONTACTS

A modern telephone office of the crossbar
type contains nearly 2,000,000 precious-
metal contacts for establishing the connec-
tions for 10,000 subscribers’ lines. Almost
1,000 relays, with an average of seven con-
tacts per relay, are involved in establishing
a call from one subscriber to another. When
the operations per call are multiplied by
the 50,000 average daily calls that may be
handled by such an office, and by the num-
ber of days in a year, the total number of
relay contact operations per year is over
a hundred billion.

The operating frequency of the contacts
varies widely. Some are in hard working
common-control circuits that serve to con-
nect the talking circuits, and operate once
or more for each usage of the circuit,
whereas, others are in circuits that are held
for the subscribers’ conversation time, and
consequently operate less frequently. The
operations for the bulk of the contacts vary
from about 50,000 to 15,000,000 annually.

P. W. SWENSON
Switching Development

Telephone switching contacts may be
broadly classified into two groups: (1)
noble or precious-metal contacts, and (2)
base-metal contacts. Precious metal is gen-
erally used for butt-type contacts, such as
those on relays, whereas base metals are
generally used for the sliding-type contacts.
New common-control systems are composed
entirely of contacts of the butt type. The
chief advantage of precious-metal contacts
is that they do not readily oxidize or tarnish
under atmospheric conditions, and conse-
quently do not develop high resistance.
Base-metal contacts, on the other hand, do
oxidize and tarnish and consequently do
develop high resistance. Very high or un-
certain contact resistance will prevent or
interfere with proper circuit operation. In
a talking circuit, instability of resistances
of even less than an ohm may introduce
objectionable noise.

The precious metals include gold, silver,
and the six so-called platinum metals, which
are platinum, palladium, iridium, ruthe-
nium, osmium, and rhodium. Of these, plati-
num and its iridium alloys, palladium, sil-
ver, and gold alloys have been used exten-
sively for contacts at one time or another.
In the Bell System, platinum was originally
used for contacts almost entirely. No. 1
metal, which is a gold-silver-platinum alloy,
was introduced between 1915 and 1920.
Palladium contacts were introduced about
1925 for use in place of platinum contacts,
and about 1932 for use in place of No. 1
metal contacts. These changes from one
type of precious metal to another have been
guided primarily by the availability of the
metals or by market price. Platinum-
iridium, since it is very expensive, has been
used only on a limited basis to meet un-
usual conditions. Silver contacts were first

used on relays in the Bell System in the
No. 1 crossbar system, which was intro-
duced about 1937. Silver contacts, of course.’
tarnish, and consequently develop a limited

Fig. 1—An example of contact erosion of a palladium
contact is shown in the photograph at the left and
of contact build-up on a silver contact in the one at
the right. Both contacts were unprotected
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amount of contact resistance. Although the
resistance is not great enough to be objec-
tionable in relay-switching circuits, it causes
objectionable noise in talking circuits. Con-
sequently, silver contacts are not used in
talking or transmission circuits in crossbar
switching systems.

Contact performance is principally af-
fected by contact erosion, which is the loss,
or transference of contact material that
occurs when switching electrical circuits.
The life of a contact is terminated by the
loss of the total erodible volume of contact
material. Contact sticking or locking is gen-
erally due to a transference of metal from
one electrode to the other, thereby result-
ing in a projection on one contact and a
cavity on the mating contact. Snagging of
the build-up in the cavity results in a
locked contact. Contact welding, an often
misused term, is almost non-existent with
telephone-switching contacts, since the cur-
rents that are switched are rarely over 0.5
ampere and generally under 0.1 ampere.
Examples of contact erosion and building-
up are shown in Figure 1.

In designing contacts for telephone
switching, three objectives must be kept in
mind: dependability of operation, long life,
and low cost. In most cases, these are not
all compatible, and it is necessary to con-
sider the function of the contact in the sys-
tem in deciding which should be allowed
the dominating influence. Where possible
service failure is involved, dependability
becomes a major consideration, but when
there is little hazard of service failure, long
life and low cost assume greater influence.
Cost includes both the annual charges on
the first cost of the apparatus, and the an-
nual maintenance charges. It is thus affected
by both the life and the dependability of
the contacts.

With the introduction of the No. 1 cross-
bar system, employing large numbers of
U-type relays, the outstanding contact
trouble was the locking of the relay con-
tacts. This is a mechanical phenomenon,
and is due to the snagging of the worn and
deformed surfaces of the contact. The elim-
ination of contact locking and the hazard-
ous circuit operation resulting therefrom
has been one of the most important contact
problems in recent years.

February 1949

Other contact troubles occurring are con-
tact bridging and open contacts caused by
dirt. Contact bridging is the shorting of
small contact gaps by a conducting bridge
when the contact is open, the bridge being
composed of material of the contacts. Con-

CONTACT LOAD
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CAPACI-
TANCE =
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= _L Ct:)
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TANCE =
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T

Fig. 2—Circuit of an unprotected relay contact above,

and of a protected contact below

tact bridging is generally associated with
contacts of sensitive relays, which have
small contact gaps. Open contact or dirt
troubles are caused by non-conducting par-
ticles on the contact surfaces. Twin contacts
are used on all the apparatus of the cross-
bar system except a few special purpose
relays, and greatly reduce the amount of
open contact trouble. To eliminate open-
contact trouble entirely, it undoubtedly will
be necessary to obtain a cleaner environ-
ment for contacts in the future, and studies
along these lines are now in progress. Em-
phasis is also being placed on securing a
more effective twin contact action.

New apparatus and techniques are being
used in the new No. 5 crossbar system and
have been added to some extent in other
crossbar systems. Considerably more palla-
dium contacts are used in the No. 5 system
than in the No. 1 system. Silver is generally
used for infrequently operated and unpro-
tected contacts. Palladium contacts are
used in talking or tone circuits or where
low-contact resistance is required. Wher-
ever they are adequate, silver contacts are
used because they are less expensive. How-
ever, for high operations, the more expen-
sive palladium contacts are more economi-
cal because of their lower maintenance cost.
Bi-metallic palladium contacts are used on
the crossbar switch, and in the near future
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will be used also on relays. These consist of
a layer of palladium on top of a layer of
nickel, and consequently are less expensive
than contacts that are composed entirely
of palladium.

Althongh the choice of the most suitable
metal for various contacts is of primary im-
portance, the ainount of erosion or build-up
that occurs can be considerably reduced by
the use of contact protection. A typical un-
protected circuit is indicated in the upper
part of Figure 2. With the contact closed,
current is flowing through it and through
the winding of one or more relays from
battery, and the connecting wiring—repre-
sented by the capacitor in Figure 2—is dis-
charged. When the contact opens, this cur-
rent is suddenly interrupted. The rapid de-
crease of current in the load inductance
creates a sudden rise in voltage of the order

Fig. 3—Relay contact protecting networks. The 184 type
at the left and the 181 type at the right

of hundreds of volts. This high voltage in-
creases the charge on the wiring and breaks
down the small gap at the barely opened
contact. Across this now conducting gap
the capacitance of the wiring discharges,
resulting in a current surge of about 3 am-
peres peak value. This heavy flow of cur-
rent lasts for only a very brief interval, and
as it ceases, the contact gap again opens,
causing another rise in voltage, and another
resulting arc. This process repeats itself
with extreme rapidity as the contacts sep-
arate until the energy stored in the induc-
tive circuit of the load has been dissipated
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to the extent that it is incapable of breaking
down the increasing gap of the opening
contact.

The capacitance of the wiring to ground,
although it provides the surges of current
that flow across the opening gap, also pro-
vides some shunt escape for the clectromag-
netic energy of the relay winding. If it were
large enough, as it sometimes is when there
is a large amount of wiring, the current to
ground through the wiring capacitance
would prevent the voltage from rising to a
high enough value to break down the gap.
As a rule, however, this capacitance to
ground of the wiring is too small to offer
any relief. Contact protection is secured,
therefore, by connecting an additional ca-
pacitance and resistance to ground (or bat-
tery) from the circuit, as shown in the
lower diagramn of Figure 2, thus providing
an adequate shunt path for the interrupted
circuit current. If an adequate amount of
capacitance is provided in the contact pro-
tection network, the voltage across the con-
tact will be maintained below the break-
down or jonizing potential of the opening
contact gap, and consequently no arcing
will occur. In general, contact protection is
specified wherever more than four million
contact operations are expected over a
period of forty years.

Two types of contact protection networks
are now used in the Bell System, the 181
type and the 184 type. In the 181-tvpe con-
tact protecting network, a 0.5-uf capaci-
tance generallv is employed. The unit is
mounted on the apparatus, or front, side of
the frame and consequently requires addi-
tional equipment space. To provide less
expensive protection that does not require
additional equipment space, the 184-type
contact protection network has recently been
developed. It is shown in Figure 3 beside
the nnit of the 181 type. Only 0.1uf is used
in the 184-type network, which is smaller
in size and mounts on the wiring side of
the frame—the mounting lug, evident at the
left in the photograph, being clamped under
one of the mounting screws of the relay.

Typical oscillogramms showing the voltage
at the contacts when unprotected, and
when protected with 181- and 184-type net-
works, are shown in Figure 4. The cloudy
effect at the left for the unprotected con-
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Fig. 4—Oscillograms of voltage at contacts during
opening. At left, an unprotected contact; middle, a
contact protected with a 184-type network; and at
right, a contact protected with the 181-type network.
Duration of each trace, 1.5 milliseconds

tact is the rapidly repeated arcing men-
tioned above. The peak voltages for the
unprotected contact are about 1,000 volts.
This arcing is absent on both the protected
circuits. With the 184-type protection, the
voltage rises at a higher rate and to a
higher peak value than with the 181 type
because the protecting capacitance is
smaller, but there is little or no advantage

in using more than enough capacitance to
avoid the arcing. The abrupt initial voltage
rise that occurs for the protected contacts,
which is normally engineered not to exceed
50 volts, is caused by the resistance in se-
ries with the contact protection capacitance.
This resistance is provided to protect the
contact when it closes the circuit and
thereby discharges the capacitor.

Contact protection, much of which is of
the 184 type, is used extensively in the No. 5
crossbar system, and has greatly reduced
the locking of relay contacts. Most of the
working contacts of the common-control
circuits are protected. It is estimated that
approximately 20,000 contact protectors are
provided per 10,000 lines of No. 5 crossbar
equipment. Considerable additional contact
protection has also been specified recently
for the No. 1 and other crossbar systems.

THE AUTHOR: P. W. SwensoN graduated

in 1927 from Worcester Polytechnic Institute with
a B.S. degree in Electrical Engineering. He im-
niediately entered the Systems Development De-
partment of these Laboratories. After spending a
year in the manual systems laboratory group, he
transferred to the relay design group, where he
remained until 1941, He then was transferred
to the contact studies group. During the war,
Mr. Swenson worked on relay and contact prob-
lems of various war switching equipments, and
in 1945 took charge of a group engaged in funda-
mental relay studies. Since 1947 he has been in
charge of the relay and contact groups of the
Switching Development Department.
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Splicing

V. H. BAILLARD
Outside Plant Development

coaxial conductors

Since the first commercial installation of
coaxial cable in 1936, the expanding net-
work has incorporated two major structural
types and two sizes of conductor, as well
as minor changes in structural details.®
This progression of physical forms, together
with growing transmission experience’ and
revisions of objective for the characteristics
of the complete system, have influenced the
methods developed for splicing coaxial con-
ductors and the special tools and materials
that are required.

During this period, the procedures for
joining two coaxials have been a series of
compromises between the transmission
ideal—a splice which would duplicate ex-
actly the impedance of the cable itself—
and the practical performance of relatively
complicated manual operations by cable
splicers in manholes, on aerial platforms
and in open pits dug in the ground, with
such tools and equipment as the field forces
of the associated companies could reason-
ably be expected to carry and use.

The first coaxials installed were about
0.270 inch in inside diameter and had hard
rubber insulating discs. Some years later
the insulating discs were changed from
hard rubber to lower loss polyethylene.
Recently, a larger size coaxial having an
inside diameter of 0.375 inch was intro-
duced and is the present standard. Briefly,
this coaxial consists of an inner conductor
of solid copper wire 0.1004 inch in djam-
eter, polyethylene insulating discs spaced
at one-inch intervals, an outer tubular con-
ductor of copper 0.012 inch thick with a
longitudinal seam, and an outside double
layer of steel tapes, each about ¥ inch in
width and 0.006 inch thick, applied so that

*RECORD, June, 1937, page 325; January, 1941,
page 138; September, 1945, page 321; and No-
vember, 1946, page 393.
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the gaps of the inner layer are covered by
the outer one.

Two basic types of conductor joining are
involved in the present standard splicing
method. The inner conductors are con-
nected by a pressed sleeve, and the outer
ones by a rolled sleeve. Figure 1 is a cross-
sectional view of a complete joint, showing
all the components in their final positions.
The principal steps in splicing are shown
in Figures 2 through 11. In the photo-
graphs, the splicer is at work on the right-
hand side of the last of the eight coaxials.
The remaining seven right-hand coaxials
have already been prepared for joining to
those on the opposite side. In actual field
operations, all the coaxials on each side are
thus prepared before any splice is com-
pleted. This permits electrical tests to be
made between the inner and outer conduc-
tors of the two cables just prior to connect-
ing them.

As shown in Figure 2, a copper ring is
slipped over the coaxial and crimped at a
predetermined point with specially de-
signed coaxial pliers. This tool not only
does the crimping but holds the coaxial
during other splicing operations, such as
cutting the outer conductor. The crimping
ring locks the steel tapes in place and keeps
them from further unwinding during sub-
sequent operations in which it is necessary
to loosen the tape ends.

To hold the steel tapes of the completed
splice, a short copper sleeve is slipped in
place, as shown in Figure 3. The outer con-
ductor is cut by grasping it with the coaxial
pliers at the desired point, Figure 4, pull-
ing it back with long-nose pliers and tear-
ing it against the sharp edge of the pliers.
The 10-gauge inner conductor is then cut,
Figure 5, so that it projects about % inch
from the end of the outer conductor.

Bell Laboratories Record
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A steel bushing is pushed into the end of
the coaxial, Figure 6, by a special tool
called the coaxial scale, until the bushing
is about % inch back from the end of the
outer conductor. This scale not only serves
thus as a mandrel but also as a measuring
device for dimensioning the splice. The
bushing provides the base on which the
copper outer sleeves are subsequently
rolled, since the outer conductor itself is
much too weak mechanically to withstand
the high compressive forces involved in
making the rolled sleeve joint. Figure 7
shows the operation of placing the long
copper sleeve that will subsequently be
used to join the outer conductors.

The opposite coaxial is prepared in es-
sentially the same manner except, as illus-
trated in Figure 8, only a short copper
sleeve is placed to hold the steel tapes,
since the longer one, for joining the outer

suggestion of E. L. Alford. Prior to this
improvement, a longer single sleeve was
used to perform both functions. It had the
disadvantage, however, that the operation
of sliding the single sleeve over the steel
tapes sometimes created copper slivers
which caused short circuits or low dielec-
tric strength between the inner and outer
conductors when the sleeve was placed in
its final position.

Joints made by the present method de-
velop substantially the full tensile strength
of the component conductors. Their effect
on transmission is to increase the capaci-
tance of the splice about 1.4 mmf{ over that
of an equivalent length of unspliced con-
ductor. At the top frequency of the present
L1 carrier system, this impedance irregu-
larity is of the same order of magnitude as
that attributable to the differences between
adjacent splicing sections of the cable itself.

CRIMPING
RI'NG

COPPER _SLEEVES:
SHQRT LO‘NG

CONDUCTORS:
OU‘TER ININER
i

PRESSED BRASS

,~ SLEEVE ,OUTER CONDUCTOR

8
~STEEL TAPES

/ \ L
STEEL BUSHING~ “INSULATING DISCS -~ STEEL BUSHING -’ STEEL TAPES-

Fig. 1—-Sectional view of completed splice showing all components in their final positions. The inner con-
ductors are connected by a pressed sleeve, and the outer ones by a rolled sleeve

conductors, is already in position on the
opposite side of the splice.

Inner conductors are joined by a pressed
brass sleeve, using a sleeve presser, as
shown in Figure 9. Extra insulating discs
are then snapped over this inner sleeve to
insure its concentric support, Figure 10,
and the larger copper sleeve, for joining
the outer conductors, is pushed into posi-
tion. This is followed by rewinding the
loosened steel tapes and positioning the
short copper sleeves, as shown in Figure
11, which illustrates a joint ready for roll-
ing. The final operation is the rolling of the
entire joint with the special tool shown.

The use of three sleeves, the two short
ones to hold the steel tapes, and the longer
one to join the outer conductors, was the

February 1949

The dielectric strength of a coaxial splice
structure is about 5,000 volts peak, the co-
rona threshold being 500 to 800 volts lower.
These voltages are well above the present
maximum power transmission voltage.

In addition to the tools described above
for joining two coaxials, coaxial sleeve cut-
ters and a nip cutter are used in the process
of opening a coaxial for repair or mainte-
nance operations.

The 0.270-inch coaxial with polyethylene
insulation and longitudinal seam, which
was the predecessor of the 0.375-inch unit,
was spliced by a rolled and pressed joint
method, identical except for minor dimen-
sional differences, and the use of tools de-
signed for the smaller size.

The hard rubber insulating discs origi-
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Fig. 2—A copper ring is slipped over the coaxial and

crimped to keep 1he steel tapes from wnwinding

Fig. 3—A sliort copper slecve is added to hold the steel

tapes of the completed splice

Fig. 4-The outer conductor is cut by tearing it against

coaxial pliers

56

s

Fig. 5—The inner conductor is cut to project % inch

from the outer one

I'ig. 6—A steel bushing is pushed into the coavial
with a special tool called a coaxial scale

nally used in 0.270-inch coaxials were able
to withstand the elevated temperatures of
soldering. Since soldering is a familiar op-
eration to cable splicers, a soldering pro-
cedure was the basis of the first approach
to the problem of designing practicable
means of joining coaxials. This method waus
used tor the installation of all of the ap-
proximately 500 miles of cable put into the
telephone plant between 1936 and 1942. A
small split sleeve of standard type joined
the ends of the inner conductors and a split
tinned copper sleeve was folded around the
ends of the outer conductors. The soldering
operation, in general, made a very satis-
factory joint, although there were occa-
sional cases of electrical trouble that was

Bell Laboratories Record
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Fig. 7—Placing the long copper sleeve used to join
the outer conductors

Fig. 8—A short sleeve is used on the opposite coaxial
to hold the steel lapes

caused by overheating the hard rubber discs.
In looking back at the transition from
hard rubber to polyethylene insulators, it
might seem that the logical way of adapt-
ing the soldering technique to polyethvlene-
insulated cable would ke to push back the
polvethylene discs for a sufficient distance
to get them out of the heated zone, and
then to substitute hard rubber discs capable
of withstanding the heat. This easy solution
was impracticable, however, because of the
unacceptably high capacitance change re-
sulting from the addition of more discs.
The L3 carrier system, with its extended
frequency band, imposes much more se-
vere requirements as to tolerahle splice im-
pedance irregularities, minimum dielectric

Feliruary 1949

Fig. 9—Inner conductors are joined by o pressed brass
sleeve by means of a sleeve presser

Fig. 10—Extra insulation discs are snapped over the
iuner sleeve to insure concentric support

Fig. 11-The final operation is rolling the entire joint
with the special tool shown
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strength, and minimum corona threshold.
Development is now actively under way on
a splicing method that employs radically
different means of joining coaxials, with the

object of simplifying the manual operations
performed by the splicer and achieving the
necessary improvement of electrical prop-
erties that are so important.

THE AUTHOR: V. H. BaiLLarp received his
A.B. degree from Columbia College in 1923 and the
degree of Chemical Engineer from the Engineer-
ing School in 1925. He joined the Chemical De-
partment of the Laboratories in 1926 and trans-
ferred to the Outside Plant Development Depart-
ment in 1928. During the war he received leave
of absence to work for the War Production Board
in" Washington, and later, for the Underwater
Sound Laboratory at New London and in Hawaii.
Currently, as Plant Materials Engineer, he has
charge of a group working on cable joining, gas
pressure maintenance, underground construction
and miscellaneous outside plant materials.

The Goose

Called the Goose by its manufacturer, the
control unit shown below was developed
by Bell Telephone Laboratories to permit
the Fastax camera to operate at nearly
double normal speed. It is being manufac-
tured and sold by the Industrial Timer
Corporation.

The original Fastax* takes pictures at
rates as high as 8,000 per second with 8-mm
film or 4,000 per second with 16-mm film
when 120 volts a-c is applied to the camera
drive motor. By use of an adjustable trans-
former that will increase the applied poten-
tial to as high as 280 volts, the Goose—
handled in the Laboratories as the
D-177423-L2 Fastax control unit—enables
these picture speeds to be raised to 14,000
and 7,000, respectively. To permit these
higher voltages to be safely applied to the
Fastax motor, it has héen necessary to in-
clude a delay circuit that retards the appli-
cation of full voltage to the motor for
seventy milliseconds.

Besides the provisions for setting and ap-
plying higher voltage to the Fastax, and for

*Recowvy, September, 1943, page 1.
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inserting a starting delay, the control unit
includes timers—at the upper left and right
—for setting the operating times for the
camera and the event being photographed,
and a dial to select any of four sequences
of the starting and stopping of the camera
and the event. A voltmeter permits either
the line voltage or the voltage applied to
the Fastax motor to be read before the
camera is started, and pilot lamps indicate
the duration of camera and event operation.
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The 4044

G. T. FORD

Electronic Apparatus
Development

a broadband

amplifier tube

In developing the radio relay system*
now in operation between Boston and New
York, intermediate frequency amplifier
tubes were required that would be capable
of providing essentially constant amplifica-
tion over a 10-megacycle band at a mid-
band frequency of 65 megacycles. At such
wide bands and high frequencies, it is very
difficult to design a tube with a satisfactory
amount of gain. The most suitable tube
available at the time was the 6AKS5,t but
ten stages of amplification would be re-
quired to get the needed gain with this
tube. The development of a new tube was
therefore undertaken, and the 404A is the
result. It is shown in Figure 1 in compari-
son with the 6AK5 and the 6AC7, the tubes
that have heretofore been most widely used
for high-frequency I-F amplifiers. Sufficient
gain is provided by the 404A to require
only six stages in the I-F amplifier instead
of the ten required for the 6AKS5 tube.

In designing a tube for such an applica-
tion, the primary objective is to make the
product of band width and gain as large
as possible. For this specific application, it
was to secure the required gain, with as
few stages as possible, for a band width of
10 megacycles. The gain and band width
that can be actually realized depends to
a large extent on the circuit used and the
mid-band frequency, but the product of
gain and band width mentioned above is
a convenient criterion for tubes of this type.

In obtaining a high value for this prod-
uct, the most important objectives are a
high transconductance and low inter-
electrode capacitances. In the practical de-
sign of a tube, this may be reduced to the
requirement that the ratio of transcon-
ductance to grid-cathode capacitance—

*Reconn, December, 1947, page 437.
tRecorn, November, 1944, page GO5.
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Guw/C—should be as large as possible, since
the other capacitances are smaller and more
or less fixed in size. With a tube structure
consisting of infinite parallel planes, this
ratio in terms of the geometry and operat-
ing characteristics of the tube is:

Gu 31 E. d
Keg =° el
C ‘ a (1 uw? dE )
Here the screen voltage, E.,, and the triode-

connected amplification factor, p, are gener-
ally fixed by the available supply voltages

Fig. 1-The Western Electric 404A vacuum
tube, at the left, as it appears relative to the
6AKS5 and the 6AC7
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TABLE 1—-SALIENT CHARACTERISTICS COMPARED FOR THE GACT, THE BAK3 axD THE 404A Tuse

Heater Plate
Type Power Current

Watts Ma
GAC7 2.84 10.0
GAKS5 1.10 7.5
404A 1.89 13.0

Total Power Guain-Band* Nominal Trans-

Consumption Product conduclance
Watts Me umhos
47 63 9,000
2.3 72 5,000
4.5 123 12,500

*Band width for which voltage amplification is unity for one stage in a tandem string with single-

tuned circuit interstage.

and by heat dissipation factors, and thus
cannot be changed to secure a higher value
for the G,,/C ratio. Also, the current density,
I,, cannot readily be changed since it is
limited by the emission capabilities of the
cathode. Efforts must be concentrated on
making the grid-cathode spacing, “a,” and
the p-variation factor, du/dE,, small.

In the 6AK5 tube, which had the best
previous broadband characteristics, the
grid-cathode spacing had already been re-
duced to 3.5 mils, and a radical further
reduction seemed out of the question.
Moreover, since “a” appears as a cube root,
the ratio would only he doubled if “a” were
reduced to one-eighth of its previous value.
This spacing has actually been reduced to
2.5 mils in the 404A or to five-sevenths that
of the 6AK5. The net improvement in the
G./C ratio due to this change is thus only
as the cube root of seven-fifths, or about
12 per cent. The greater part of the im-
provement has thus had to be secured by
reducing the p-variation factor, du/dE..

This latter factor is closely related to the
ratio of the grid pitch (distance between
wire centers) to the grid-cathode spacing.
It has been found in practice that the
p-variation becomes appreciable when this
ratio exceeds 1, and that it increases very
rapidly as the ratio exceeds 1.5. It is there-
fore desirable to make the grid pitch equal
to the grid-cathode spacing. For the 404A,
where the grid-cathode spacing is only 2.5
mils, this would require constructing the
grid with 400 turns per inch. To do this
and still leave a sufficient part of the grid
area open for the transmission of space cur-
rent requires that the grid wires be much
smaller than 2.5 mils in diameter. It turns
out that a wire only 0.3 mil in diameter
would be desirable, and this is only about
one-tenth the diameter of a human hair. A
grid wire of this size is actually used for the
404A tube, but it has required considerable
development to wind a grid with wire of
this extremely small size.

As shown in Figure 2, the grid structure

» 10

400 TURNS PER INCH
< oF 2 —MiL WIRE

Fig. 2—Much en-
larged grid structure
of the 404A tube
with an actual size

grid in the fore-
ground
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CROSS SECTION

| ééﬁmﬁé}

Fig. 3—Internal structure of the 404A tube; in per-
pective above and in cross-section below. From in-
ide to outside the structure are: cathode, control
rid, screen grid, suppressor grid, and plate

consists of two molybdenum frames bent in
along the two sides so that when they are
butted together they enclose a space of
oval cross-section wide enough to accomn-
modate the cathode structure. Two of these
half frames are placed in a holder that re-
tains them in their proper positions, and the

February 1919

fine wire is wound on under tension at the
proper pitch. This unit is then brazed to
provide a comparatively rugged grid which
can be easily assembled in the tube. The
stiffness of the grid lateral wire is so small
that it must be kept at a tension equal to
half its breaking strength to keep it straight.
An automatic tensioning device is em-
ployed, and it is very important to maintain
the maximum safe tension. If the tension is
too great, the wire will break, either during
the winding or during the later brazing. 1f
the tension is too low, on the other hand,
the wires will be loose in the completed
grid. This is undesirable for several rea-
sons, the most important of which are that
the transconductance is reduced and that
the microphonic noise produced by move-
ment of the grid wires under mechanical
vibration is greater.

By using this new grid design in the
404A tube, and by reducing the grid-cath-
ode spacing, it has been possible to increase
the product of gain and band width by
about 70 per cent compared to that of the
6AKS5. Figure 3 shows the structural de-
tails of the 404A tube and Table T shows
a comparison of its salient characteristics
with those of two other types often used
in I-F amplifiers. The improved perform-
ance of the 404A may be taken either as
wider band width with a given gain, more
gain at a given band width, or a combina-
tion of these. For the radio relay system
between Boston and New York, it has per-
mitted the reduction in the number of I-F
stages already referred to.

THE AUTHOR: G. T. Fourn received the
B.S. degree from Michigan State College in 1929,
and at once joined the Technical Stafl of the
Laboratories. He first spent two years with the
Personnel Department as an instructor in courses
for student assistants, and then joined the Phys-
ical Research Department, where he worked on
gas tubes and thermistors.  Transferring to the
Electronics Research Department in 1934, he has
since been engaged in vacuum tube development.
In 1936, he received the M.A. degree from Colum-
bin University.
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Synchronization

for the

J. M. MANLEY

Transmission Research

PCM receiver

In the experimental PCM system, the
messages of twelve telephone channels are
transmitted, by methods and circuits al-
ready described,! as a continuous sequence
of pulse code groups. Each code group rep-
resents the magnitude of the signal in one
channel at a particular instant, and samples
of each channel are taken every 125 micro-
seconds. Each group of code pulses occu-
pies a time of about 10.5 microseconds, and
a set of code groups for the twelve channels,
which is referred to as a “frame,” occupies

125 microseconds, and has 84 code-pulse
positions since there are seven for each
sample. Since the time between successive
samples of one channel is also 125 micro-
seconds, the frames travel along the trans-
mission path as a continuous chain—the
code group for channel 1 of one frame be-
ginning immediately at the end of the code
group for channel 12 of the preceding
frame. The sequence of code groups arriv-
ing at the receiving terminal could thus be
represented as in the upper part of Figure

___________ 1FRAME = 12545 ___ _______ ¢e—em—ee . 1FRAME =1254S _ _________
r 84 PULSE POSITIONS 84 PULSE POSITIONS
t B Sesr R \[I’;" 7 T x N : —'l;/';.“\\"-’i-}/"z{ o] ":f_:i' ‘ﬁ—m
\H._L_IZ 1’1} 2 :3.}4.\:,5 | 6 7 -8 .-9-['0}'“112 |.1.T2.}’31.4 _5._ \G\-\.J__:__‘B“ 9.41:10 11112 lr"\-2
1 CODE GROUP = 10.5 US e
L 7 PULSE POSITIONS
—
INCOMING PULSES
r FREQUENCY
RECOVERY
FRAMING
CIRCUIT
DECODER TIMING DECODER
A - | CIRCUIT —_— B
Y
EXPANDOR
CHANNEL
2 e 12 DISTRIBUTOR
GATES

oo

Co

Fig. 1—Block schematic of the synchronizing circuit at the receiver of the experimental PCM system with
the sequence of code groups and the synchronizing pulses indicated above
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1, where each code group is marked to in-
dicate the channel to which it belongs. The
synchronizing equipment described here is
sufficient to maintain  seven additjonal
groups of twelve chamels each so that a
96-channel system may be handled.

At the receiving terminal, the sequence
of code groups is passed to the decoder,*
which then distributes the decoded samples
to the twelve chaunel circuits. A timing cir-
cuit similar in its general features to that of
the transmitting terminal® provides pulses
which open the gate to the A decoder for
just the 10.5-microsecond duration of one
code group, and as they close this gate, they
immediately open the gate to the B de-
coder for a similar period. As the decoded
sample leaves the A decoder, the gate to
one of the channel circuits opens to receive
it, and as the decoded sample leaves the B
decoder 10.5 microseconds later, the chan-
nel gate that was opened will be closed and
the gate to the next higher numbered chan-
nel will be opened. If the timing circuit at
the receiving terminal were in perfect syn-
chronism with that at the transmitting ter-
minal, the gate to a decoder would always
open exactly at the beginning of a code
group, and when a pulse of the amplitude
represented by this code group left the de-
coder, the gate of the channel to which that
sample belonged would open. In this way,
each code group would be correctly de-
coded and distributed to its proper chan-
nel. In this condition, the receiver is said
to be in frame.

Obviously, the basic timing pulses which
drive the timing circuit at the receiving ter-
minal must be recurring at exactly the same
rate as those at the transmitter. An inde-
pendent oscillator, therefore, could not be
used to drive the receiver timing, since no
matter how close together in frequency any
practical transmitting and receiving oscilla-
tors might be, the time difference for a
given number of cycles from each would
eventually become too great. The receiving
timing network must, therefore, be driven
from the incoming pulse train.

To conserve band width in the transmis-

'Recorp, September, 1948,
tober, 1948, page 411.

2Recorp, November, 1948, page 451.
3RECORD, Junuary, 1949, page 10.
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tion § seconds

sion medium, each code pulse is made as
wide as the time interval assigned to a
code pulse position. As a result, the spec-
trum of any sequence of these code pulses
does not contain their recurrence rate of
672 ke, which therefore cannot be obtained
by direct filtering. This situation may be
made clearer by Figure 2. There the spec-
trum of a single pulse of duration 8 seconds
is shown, and it will be observed that there
is a null in this spectrum at frequency 1/8.
Thus any sequence of such pulses has a
spectrum with a null at f=1/8 =672 ke.
One way in which the fundamental re-
currence rate can be recovered is to pass
the incoming pulse train through a differen-
tiator and rectifier before filtering. In this
way, a pulse appreciably narrower than a
code pulse is obtained whenever a code
pulse is followed by a blank space. From
the lower diagram of Figure 2, it will be
seen that the spectrum of this derived pulse
has a large component at the recurrence
frequency 1/8. These derived pulses occur
at intervals which are integral multiples of
the code-pulse duration 8. Thus the com-
ponent at the recurrence frequency 1/8 of
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each derived pulse has the same phase and
so all the contributions add up. By apply-
ing the derived train of pulses to a very
narrow band filter centered at 672 ke, the
recurrence frequency is easily recovered.
For the system described in these articles,
a quartz crystal filter with a 60-cycle band
width and 70 db loss outside the band was
found to be more than adequate. The out-
put of the filter, after passing through a
shaping circuit, is a sequence of square-top
pulses at the pulsing rate of the transmitter,
and is thus suitable for driving the timing
circuit at the receiver just as does the sim-
ilar sequence of pulses derived from a 672
oscillator at the transmitter terminal. In
this way, the timing operations at the re-
ceiving terminal are made to take place at
exactly the same rate as those at the trans-
mitting terminal.

Even though the timing pulses at the re-
ceiving terminal operate in proper sequence
and at exactly the same rate as those at the
transmitting terminal, proper operation
may not be obtained because of incorrect
“framing.” This term derives from the mo-
tion picture industry, where the picture
frames on the film must be aligned with
respect to the frame gate of the projector.
Since there are four sprocket holes per
frame on 35-mm film, there are only three
possible incorrect alignments. Because of
the method of deriving the timing pulses at
the PCM receiver, however, the receiver
timing frame may begin at any one of the
84 pulse positions of the incoming frame.
Of these 84 possible positions, however,
only one is correct, and thus there are 83
incorrect framing positions in the PCM sys-
tem. If the alignment of timing frames
should be out by seven pulse intervals, for
example, chaunel 2 message would be dis-
tributed to channel 3 or to channel 1, de-
pending upon the direction of misalign-
ment. If it is out by one pulse interval, de-
coding is incorrect and there is crosstalk.

To make it possible to frame the received
code groups properly, the first pulse posi-
tion of the No. 1 channel is given a dis-
tinctive marking at the transmitting termi-
nal. This is accomplished by removing any
pulse that the coder may have placed in
this position, and inserting a framing pulse
in every alternate frame. This is indicated

%

in the upper part of Figure 3 by the alter-
nate dark bands and blank spaces in the
first pulse position of channel 1 of succes-
sive frames. Since these framing pulses oc-
cupy the pulse position corresponding to
the lowest value of the code, there is only
a slight degrading of the signal, and of only
one of the channels. How these pulses are
used to hold correct framing if it exists,
and to attain it if it does not, may be un-
derstood with the help of Figure 3.

The box marked FREQUENCY RECOVERY in-
dicates the circuits used for deriving the
basic timing pulses at the receiving termi-
nal as already described. These pulses are
differentiated and rectified to secure short
voltage pips suitable for application to a
seveu-to-one multivibrator step-down, which
is included in the box marked TIMING CIR-
culr, as at the transmitting terminal. To
reach the multivibrator and the rest of the
timing circuit, however, these pips must
pass through an electronic tube indicated as
switch si in the diagram. This tube remains
conducting—indicated by the solid line po-
sition of the switch—as long as negative
voltage is not applied to one of its control
grids—point A in the diagram.

As long as the receiving circuit is in
frame, no negative voltage will be applied
to point A, and the pips will pass to the
seven-to-one multivibrator continuously. If
the receiving system is out of frame, how-
ever, a 1.0-microsecond negative pulse will
be applied to point a once every ten fraines.
Each time this happens, switch s1 opens,
and one of the 672-ke control pips for the
seven-to-one step-down multivibrator (mv)
is blanked out. Ordinarily, the seven-to-one
av goes through one cycle for each seven
control pips. When the last of a group of
seven such pips is withheld, however, the
mv will trip on the eighth pip, and this par-
ticular cycle will be 8/7 as long as normal.
This lengthening amounts to one period of
672 ke. Thus all the receiver timing waves
are delayed by one pulse position. If the
receiver is still not in frame, this process
will be repeated until it is, and from then
on, as long as the receiver is in frame, no
negative voltage will appear at a.

To determine whether or not the receiver
is in frame, and if it is not, to bring it into
frame, a square-top framing gate pulse 0.25
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microsecond long and recurring at an 8-kc
rate is derived from the timing circuit. This
pulse is phased to occur while the receiving
circuit should be receiving the first pulse
of chamnel 1, i.e., the framing pulse, of a
frame of the transmitted chain. If the re-
ceiving circuit is in frame, this pulse occurs
at the midpoints of the transmitted framing
pulse positions.

The framing gate pulses are applied to
the grid of an electronic tube indicated as
s4 in Figure 3. Each time they appear, s4
is made conducting for 0.25 microsecond—
indicated by the dashed position of the
switch—and if a pulse is present in the in-
coming train at this instant, a charge will
be placed on the capacitor c.

A second pulse derived from the timing
system, at the same rate as the framing
gate pulse but occurring one-twelfth of a
frame earlier, is applied to the grid of an
electronic tube indicated as switch s3 in

the diagram. This tube, under the control
of this second set of pulses, discharges the
capacitor just one-twelfth of a frame before
the s4 path is closed. As a result of this op-
eration, cach time s3 closes the capacitor
is in a discharged state.

Thus. if the system is in frame, the capac-
itor will alternately receive a charge and
not receive a charge each time the framing
gate pulses close the path sy, since it will
be receiving the framing pulses transmitted.
With the system in frame, therefore, the
voltage at point B will be a flat-top wave
recurring at a 4-kc rate, as shown in Figure 3.

This wave is passed through a narrow
band 4-kc filter, and the output wave is rec-
tified to give a negative voltage at point b,
which is one control grid of another elec-
tronic tube indicated as s2 on the diagram.
This negative voltage holds the tube inop-
erative, indicated by the solid line in Fig-
ure 3, and thus prevents the application of
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Fig. 3—Block schematic of framing circuit at the receiver
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a negative voltage to point a to block tube
s1. Under these conditions, the timing sys-
tem operates continuously at the rate de-
termined by the derived timing pulses.

If for any reason the system is not in
frame, the charges given to the capacitor
when sy closes will be irregularly spaced
since they will be caused not by the fram-
ing pulses, but by signal pulses in some
other position of the frame. The charges to
the capacitor, therefore, instead of occur-
ring regularly every other frame will occur
at random, and as a result, there will be
little or no 4-kc component at point B. As
a result, there will be little or no negative
voltage at point b, and s2 will become op-
erative, indicated by the dashed position.

As mentioned above, to attain correct
framing, the receiver timing is stepped
along one pulse position at a time by open-
ing s1 for a period of one microsecond pe-
riodically, until the correct position is
found. The opening of s1 is accomplished
by application to point a of 1.0-microsecond
negative pulses at an 800-cycle rate. These
blanking pulses are not applied to point a,
however, unless the tube s2 is operative,
which, as just shown, will occur when the
system is out of frame.

THE AUTHOR: J. M. ManrLey joined the
Transmission Research Departinent of the Labo-
ratories in 1930 after receiving a B.S. degree in
Electrical Engineering from the University of
Missouri. During his first year he worked on the
transatlantic telephone cable project, and then
taught for a year in the Personnel Department’s
course for Technical Assistants. Following this,
he returned to transmission research, taking up
theoretical and experimental work on various non-
linear electric circuits including the magnetic
amplifier, the magnetic harmonic generator for
coaxial cable carrier supply, and the magnelic
sub-harmonic generator. During the war, he did
design work on non-linear coil pulser networks for
use in Naval radar systems. Since then he has
been concerned with studies of synchronizing in
PCM systems.
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The blanking pulses are derived from
the timing circuit, as are those that control
s3 and sy A blocking oscillator circuit is
used to make the ten-to-one step-down
from 8,000 cycles to 800 cycles, and a delay
circuit to make their times of occurrence
just right. Since there are eighty-three out-
of-frame positions, and since the time spac-
ing of the 800-cycle pulses is 0.00125 sec-
ond, the maximum time required to bring
the system into frame is 83X0.00125 sec-
ond, or about 0.1 second.

The framing circuit thus automatically
and continuously examines the incoming
pulse frame every 125 microseconds through
s+ to determine whether the framing pulses
are arriving at the moment the receiving
system is ready to receive the code group
for channel 1. If it finds they are, the re-
ceiving circuit will continue under the con-
trol of the derived timing pulses. If it finds
they are not, the receiving timing circuit
will be delayed one pulse position every
ten frames until framing is achieved. The
greatest possible time required for refram-
ing after an interruption is about 0.1 sec-
ond. The length of this interruption is neg-
ligible in comparison with the duration of
any outage that is noticeable.
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Reginald Lamont Jones, 1886-1949

Reginald Lamont Jones entered the Labora-
tories” predecessor organization in July, 1911,
after receiving the bachelor’s and master’s de-
grees, and the doctorate of science (1911)
from M.I.T. His first assignment was to work
on mechanical telephone repeaters. Our era of
centralized scientific research was just getting
under way; one of his early contributions was
the idea of making accurate quantitative meas-
urements of amplitudes, resonances, and losses
in mechanical vibrating systems.

Before long his associates were to see where
Mr. Jones’ greatest ability lay. It was in the
field of administration—studying the broad as-
pects of his problems, planning methods of
attack, developing men to carry out his plans
and filling them with his own enthusiasm. An
early opportunity came with the development
of a plan to associate closely the design of
transmission apparatus at West Street with an
extension of the transmission engineering which
had been carried on at A T & T. Mr. Jones
was chosen to head the Transmission Branch,
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and as he built it up, he added men who later
made their mark on telephony.

World War 1 took Mr. Jones into the Army
as a Captain in the Signal Corps Reserve. His
headquarters remained at West Street, and he
was assigned to research and engineering on
submarine detection. The war over, he again
took active charge of Transmission Engineer-
ing. Later it was felt that this work would fit
better in the Research Department; Mr. Jones
became in 1923 the head of Inspection Engi-
neering, where he saw great possibilities. In-
spection methods might benefit, he thought,
by the application of mathematical reasoning.
Thus the statistical approach now known as
Quality Control was born. He then drafted
several engineers from his old group, gave
them his vision, and set them to work. Not
only did they contribute new techniques in old
fields, but they made one of the Bell System’s
greatest contributions to industry—the science
and art of quality control.

Meanwhile, another opportunity was open-

67

www.americanradiohistorv.com


www.americanradiohistory.com

ing up.  Development of outside plant items—
creosoted poles, pole line hardware, wire and
the like—had been done by outside suppliers;
cables had been designed by Western Electric.
The decision was made to bring all this work
together in a single department, which would
be headed by Mr. Jones. As he added person-
nel, he equipped them with suitable labora-
tories, notably the tract at Chester, where wire
and cable lines march along a wind-swept
ridge, and poles fight against decay. Many
notable advances have come from this group—
the mortar bandage for conduit joints, the
cable buried directly in the ground, new forms
of cable for carrier circuits.

At the transfer of J. J. Lyng to Electrical
Research Products, Inc., Mr. Jones was selected
as the new head for the Apparatus Develop-
ment Department.  In addition to Inspection
Engineering and Outside Plant, he now had
several groups designing apparatus for the Bell
System and—until World War II—the Specialty
Products work in radio, public address and
sound pictures.

Whewn the war came, Apparatus Develop-
ment contributed heavily to sonar and the gun
director, as well as by applying its specialized
skills to scores of other projects.

Late in 1944, as part of a general rearrange-
ment of executives, Mr. Jones became vice-
president in charge of Staff. The years which
followed saw the last of our heavy war activ-
ity, and the reorientation toward peacetime
aims. They were years of conferences, of re-
ports, of studies, of heart-searching decisions
involving both money and men. For “Staff”
includes the great variety of services used by
our technical people in their daily work. There
are Patent, and Legal, and Personnel, and Ac-
counting, and Financial, and Purchasing, and
Publication, and the people who facilitate our
relations with our customers, A T & T and
Western Electric. There are the men and
women who make models and wire up experi-
mental equipment, and keep our buildings
clean, and carry the mail and make photo-
graphs and blueprints and file our records.
And there is the Murray Hill Project group,
which has supervised the construction of the
building and its occupancy. Modernization of
present quarters, too, was his personal con-
cern.  His associates recall the Dbroad out-
look, the care for details, the sound reasoning
behind his judgments, the artistic taste,
the quiet kindliness which smoothed many a
situation.

Mr. Jones’ interest in education ran back
into his college years when he taught “elec-
tricity” in an evening school for foremen. In
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his early years here he had many a talk with
young graduates about continuing their studies;
as a result he was named chairman of an edu-
cational committee, and was active in organiz-
ing our out-of-hours courses. In his home
town of Summit, New Jersey, he was long a
member and latterly president of the Board
of Education.

For his artistic tastes, Mr. Jones found outlet
not only in painting, but in stimulating the
Laboratories toward better appearance of its
product. He retained an independent designer
as a consultant, and took a great interest in the
design problems of Publication.

One of Mr. Jones’ responsibilities was to
represent the Laboratories in labor relations.
His friendliness and his willingness to try to
see others’ viewpoints brought from Union
leaders the statement, “He had always an open
mind in this field—we have lost a friend who
could always be counted upon.”

In his Outside Plant work, Mr, Jones had
well learned the importance of standards in
the purchase of poles and hardware from out-
side suppliers. In Apparatus Development he
learned the lesson of standardization as applied
to insulation, condenser paper, wire. It was
largely through his influence that the Bell
System began to take its active part in the
work of the American Standards Association.

Surviving are his widow, the former Marion
Elizabeth Babcock; a daughter, Mrs. Donald
L. Fuchs of New York City; a son, Reginald
Lamont, Jr., who graduated from Princeton
last year and is with the Central Hanover Bank
of this city; another son, Peter Babcock, who is
a senior and president of his class at Pingry
School in Elizabeth; and two sisters, Mrs.
Walter S. Tower of Darien, and Mrs. Arthur
I. Loheed of North Middleboro, Mass. Mr.
Jones was a director of the Summit Trust Com-
pany; a Fellow of the American Physical So-
ciety, the Acoustical Society of America, the
A.LEE, and the A.A.A.S.; and a member of
the Salmagundi Club, the Standards Council of
the American Standards Association, the Na-
tional Panel of the American Arbitration Asso-
ciation, the Nonferrous Metallurgical Advisory
Board of the Army Ordnance Department, the
American Society of Engineering Education,
and the Alumni Visiting Committee, Massachu-
setts Institute of Technology.

On the last day of November, Mr. Jones was
to be admitted to St. Luke’s Hospital. Expect-
ing to be away for a few days, he put in a busy
afternoon, and was at his desk until a quarter
of six. That was Mr. Jones’ farewell to the Lab-
oratories; he went home from the hospital a
month later, and on January 14 he died.
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AT & T pushes

biggest expansion

ever swung

by private corporation

Engineers of A T & T’s expansion program,
the biggest ever undertaken by a private cor-
poration, are driving into 1949 under a full
head of steam.

“We've spent over $3 billion for new con-
struction since V-] Day and plan to keep right
on at a high level in the months ahead in or-
der to meet the public’s needs for good tele-
phone service,” says Leroy A. Wilson, president
of American Telephone & Telegraph Co. and
chief executive of the huge expansion.

“In fact,” he adds, “we have a lot of new
ideas for improving methods and equipment
and the service should get better all the time.”

When World War 11 ended, “Old Ma Bell”
had more people waiting for telephone service
than ever before—about 2,200,000. After three
years, and nine million net new installations,
there is still a waiting list of 1,250,000.

Total subscribers have soared to 31 million,
about 40 per cent more than at war’s end. On
September 30, Ma Bell had a record 664,686
people working for her, seven for every five
employed at the end of 1945.

Meanwhile, the Bell System has installed
about 5,500 miles of long-distance telephone
and television-carrying coaxial cable and radio
relay. It has put in service another 60,000
miles of other cable. . Altogether, over
23,000 new long-distance circuits have been
added since the end of the war, bringing the
total to 80,000.

To house their vastly increased business,
Bell companies have added or rebuilt 2,800
buildings, 400 of them large enough to dupli-
cate the downtown skyline of a good-sized
modern metropolis.

This record construction has demanded a
record pile of new capital—probably only a
handful of national governments have ever
raised as much. Since the expansion program
began in 1946, the Bell System—A T & T and
its affiliated companies—has raised about
$2,700 million of new money. A T & T finan-
cial men think they’ll be digging up another
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Excerpts of an article by
John Bridge in the Wall

Street Journal, Decem-

ber 21, 1948

$2 billion over the next few yeuars to com-
plete this construction program.

A T & T figured, pre-war, that a net gain
of a million phones was a good year. Net new
installations since the war have been running
over three million a year, and demand is better
than that. Toll business has been good, too.
Before the war, a 5 per cent gain in volume
was considered a good year. During the war,
the volume of toll business went up 50 per
cent. Since then the gain has been even bigger.
Today toll business is 8 per cent uhead of this
time last year.

However, like many another company,
A T & T has found this feast of husiness offset
by inflated costs. Copper, for example, has
gone up 108 per cent, steel 53 per cent, the
payroll has tripled and wage rates have
doubled, according to the company’s figures.

To meet these higher costs, and help finance
the construction program, Bell companies have
gone humting higher rates. Since 1946, forty-
one states have authorized hikes amounting to
$170,064,000 annual income. Applications
now pending in 29 states would yield another
$245,071,000 a year.

Rate increases already granted have raised
intrastate revenues an average 14 per cent.
Those pending, if granted in full, would bring
total revenue increases in forty-seven states to
22 per cent.

State, local and Federal income tax collectors,
of course, stand to get a sizable bite of this.
Increases already granted yield $100 million
after taxes. Those pending would net an esti-
mated $143 million after taxes.

That’s two sides of A T & T’s “full speed
ahead” doctrine—plenty of business and con-
fidence that state regulatory commissions will
on the whole allow adequate rates. Another:
Belief that technological advances will help
cut the costs of doing business.

Bell System officials, speaking of expansion
from here on, also talk more and more in terms
of service improvements and new equipment
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to help hold down costs. There will be in-
creased emphasis on meeting demands for bet-
ter service—a one-party line in place of a two-
party line, for instance. Service will be speeded.
The system will install millions of dollars of
mechanical switching and accounting devices
and other technical improvements.

For many years, the Bell System has main-
tained its own laboratories. Bell Telephone
Laboratories have produced many of the tele-
phonic advances that have given the U. S.
approximately one telephone for every four
people. A T & T officials think there are as
many more advances to come.

The Laboratories have developed, for ex-
ample, an accounting system, now being in-
stalled, which automatically does much of the
clerical work connected with billing certain
dial calls. Known as AMA (automatic mes-
sage accounting), it’s described by Bell officials
as “one of the most significant advances in
telephone engineering since the introduction
of the dial system.”

The new system “remembers” who made dial
calls, what numbers were called, and how long
the conversations lasted—all by means of holes
automatically punched into a paper tape.

A tiny gadget called the transistor, recently
announced by the Laboratories, gives an idea
of some of the things afoot to save materials.
This device, slightly smaller than the end of a
pencil, is rugged for an electronics instrument
and can be mass produced. It can do most
things a vacuum tube will do and some that
vacuum tubes can’t. The transistor is still in
the experimental stage, but Bell officials hope
it will be able to do the work of the millions
of relatively fragile vacuum tubes used to am-
plify telephone conversations.

New fields of business? A T & T’s Long Lines
Department, which for many years has leased
lines for private telephone, teletype and radio
networks, promises to be the leading intercity
carrier of television.

Shortly after the new year, an Eastern Sea-
board television network and a Mid-Western
one will be linked by A T & T lines. Through
the network, 14 major cities—Boston, New
York, Philadelphia, Baltimore, Washington,
Richmond, Pittsburgh, Cleveland, Buffalo,
Toledo, Detroit, Chicago, Milwaukee, and St.
Louis—will be linked. Coast-to-coast hook-ups
are a goal for the near futuve, but no definite
schedule of its completion has been announced.

The coaxial cables and radio relay systems
which carry television broadcasts will continue
to make up a segment of A T & T’s expansion
budget. While television will pay a share of
the construction cost of coaxial and relay sys-
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tems, biggest use for a number of years, at
least, will be carrying telephone conversations.

A T & T President Wilson emphasizes that
Bell’s continuing expansion program “depends
on the willingness of investors to continue put-
ting large amounts of new money into the tele-
phone business.”

“Rates for telephone service must be in-
creased so earnings will be sufficient to attract
this new capital,” he declares. “Telephone rates
are still lJow and have increased much less than
the rise in prices generally and far less than
past increases in telephone wages and other
higher costs of providing service.”

Even the cost of borrowing money has gone
up. For its first post-war debenture issue,
A T & T paid interest of 2% per cent. An issue
sold early this month carried a coupon of 3%
per cent.

After a sharp dip last year, due in part to a
system-wide strike, Bell System earnings have
perked up somewhat, aided by rate increases
granted the various operating companies. But
Bell officials say the average rate of return
earned by the operating companies on invest-
ment devoted to intrastate business is still too
low at under 4.5 per cent.

Bell System officials say theyre planning to
ask for more rate hikes soon. Thus far, all re-
quests for higher rates have come from the
system’s 21 operating companies. A T & T,
which operates long-distance business through
its Long Lines Department, hasn’t yet asked
for any increases.

Changes in Organization

J. W. McRae has been appointed Assistant
Director of Apparatus Development I.

W. H. Doherty has been appointed Director
of Electronic and Television Research, succeed-
ing Mr. McRae. E. L. Nelson will succeed
Mr. Doherty; the part of Mr. Nelson’s group
headed by R. C. Newhouse will be consoli-
dated with the group headed by J. F. Wentz.

G. N. Thayer, transmission development en-
gineer, is appointed assistant director of trans-
mission development, reporting to H. A. Affel.
Mr. Thayer will retain supervision of the
groups now concerned with submarine cable
and microwave radio development.

H. B. Fischer has been appointed transmis-
sion development engineer, reporting to Mr.
Affel. He will retain the group which formerly
reported to him on the development of Bell
System radio equipment, and in addition will
have responsibility for overseas radio develop-
ment with A. A. Oswald, overseas radio engi-
neer, reporting to him.
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Nation-Wide Toll Dialing
Makes Its Bow

The Bell System, with the addition of new
operator toll dialing networks centering at New
York and Chicago, is now handling approxi-
mately 10 per cent of its long-distance calls
by the new automatic switching method. Cut-
overs of the two networks marked a major
stridde forward in providing faster, more accu-
rate long-distance service.

On January 6, members of the press and
radio in both cities witnessed demonstrations
of how the new system maukes it possible for a
long-distance operator to put calls straight
through to distant telephones without the aid
of other operators en route.

The Bell System plans ultimately to extend
operator toll dialing throughout the United

Y i .! R Mr ' 1_' v ] ! : u\.
Members of the press and radio learn about operator
toll dialing at the demonstration held for them at A T

States and Canada. Present networks enable
operators to dial calls direct to subscribers’
telephones in some 300 cities. Additional auto-
matic switching centers are scheduled to be
established in Cleveland, Oakland, Cal., and
Boston this year. Hundreds of smaller com-

munities will be linked to these centers, which
in turn will be connected with the new New
York and Chicago systems and the earlier-
established Philadelphia system.

The Bell System’s program for nation-wide
toll dialing is based on the development of new
which

electronic  switching equipment can

Using toll dialing equipment, long-distance
operators at the new Chicago toll center can
complete calls to a great many cities without
the aid of other operators. Instead of using a
dial, they operate keys such as those shown here
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& T Long Lines Department headquarters building in

New York on January 6

select possible routes between distant cities,
direct switching operations at intermediate
points along a route and complete connections
automatically in a matter of seconds. The re-
sult may be that when a New Yorker calls
Miami, for instance, the party on the other end
may answer before the caller has even had
time to draw a straight-line doodle on the pad
next to his telephone.

All long-distance calls now go through in
about two minutes on the average. However,
when operator toll dialing has become nation-
wide in scope and all the circuits now planned
by the Bell System are in service, the average
speed of all long-distance calls is expected to
be about one minute. Operator toll dialing is
expected to increase particularly the speed on
calls requiring intermediate switching and
make this speed almost as fast as that achieved
on direct circuit calls.

The nation-wide extension of toll dialing re-
quires a numbering plan under which the
United States and Canada will be divided into
about 80 numbering plan areas. Each of these
will be designated by a distinctive three-digit
code. Each telephone central office within an
area in turn will be designated by a three-digit
office code, one which does not conflict with
the code of any other office within the area
nor with any other code area. A map showing
the numbering plan in detail was shown on
page 29 of the January issue of the REcCORrDb.

Thus, the operator will generally be able to
complete any toll call by dialing a maximum
of 10 digits—the six digits of the area and office
and the four digits of the called number. In
calling distant cities, the operator does not
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actually “dial” the numbers. Instead, she uses
a ten-button key set which is capable of work-
ing about twice as fast as an ordinary dial.
Each time she presses a key, a tone pulse is
sent out over the regular voice channels to the
switching center.

Each tone pulse is a combination of two dif-
ferent audible frequencies, which are sorted
out and classified by the switching equipment,
which then interprets their meaning and per-
forms the complex switching operations.

Moves to Murray Hill

All members of Electron Dynamics Re-
search, headed by S. Millman and J. R. Pierce,
have been moved from Building T at West
Street to various rooms on the first floor of
Sections 2B and 2C, where H. E. Mendenhall
and L. E. Cheesman of Section 1E will join
them. On December 28, R. Burns of Plastics
Engineering was moved to 1A-363. This re-
unites Mr. Burns’ group at Murray Hill, save
for J. J. Martin, who will remain at West Strect
for the present.

A. G. Ganz has moved from West Street to
Room 2C-272 at Murray Hill.

R. A. Mitchell, W. J. Fullerton, and Marilyn
Stevens, technical department staff representa-
tives, were moved on December 30 from West
Street to Room 2C-427. H. Berlin of the same
group is now in 1B-407. All members of
Crystal Engineering, headed by R. A. Sykes,
moved on January 18 from Murray Hill No. 1
to various rooms on the second floor of Sections
2C and 2D, with their shop located in 2D-221.

Youngsters recuperating at St. Vincent’s Hospital at
Cliristmas derived a great deal of fun from this set of
trains. Originally shown on the December cover of the
RECORD, the trains were donated to the Doll and Toy
Committee and set up for the children by Muriel Wal-
ter, treasurer of the New York Committee

i,

ciative “subscribers”

Norman Insley and his Lamp group, with
their laboratory, moved on January 21 to loca-
tions on the fourth floor of Section 2. Person-
nel involved were L. L. Lockrow, T. L. Tanner,
J. P. Messana, P. A. Byrnes, E. J. Zimanv,
Marion Cook, and Mrs. Blanche Timm. The
lamp life test will be located in the penthouse,
Section 2D.

Members of Apparatus Specifications who
are concerned with transformers and networks
moved to Rooms 2C-446 and 2D-405 and 407
on January 14. At the same time, Miss M. J.
Regan moved from West Street to 2D-404A.

Television Network Extended to

the Mississippi

To mark the linking of the Bell System’s
eastern and mid-western television networks,
a joint program was presented on January 11
by A T & T and the four major television
chains. More than thirty stations in fourteen
cities broadcast the program from 9:30 to 11
p.m. that evening.

Following the opening announcement, there
were brief flashes of familiar scenes in the
principal cities, and then a shortened version
of the new Long Lines movie, “Stepping Along
With Television.” Washington then came in
with Wayne Coy, chairman of the FCC, who
congratulated the participants on their achieve-
ment in bringing intercity television to an area
in which a quarter of the Nation’s population
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Anna Menig, Chief Operator, West Street, decorated
her desk with Christmas cards from present and for-
mer operators, other Bell System PBX’s, and appre-
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lives. Leroy A. Wilson, President of A T & T,
then presented the facilities to the presidents
of the broadeasting companies. He pointed out
that this network, a by-product of activity in
the telephone field, is evidence of the intention
of the Bell System to bring television programs
to a constantly expanding audience.

Discussing various phases of the industry,
Dr. Allen B. DuMont, of the DuMont Labora-
tories; Niles Trammell, of the National Broad-
casting Company; Frank Stanton, of the Colum-
bia Broadcasting Company; and Mark Woods,
of the American Broadcasting Company, ap-
peared. Finally, Vincent Impellitieri, President
of the City Council, in New York, and Mayor
Martin Kennelly, seen in Chicago, felicitated
those responsible for the occasion. Quarter-
hour entertainment features sponsored by each
chain followed, with popular entertainers,
music, dancing, personalities in the news and a
dramatic skit.

K. E. Gould, after observing at St. Louis,
was stationed in the Chicago testroom; L. W.
Morrison was at Washington; M. E. Campbell
was at Philadelphia; J. R. Brady and L. G.
Abraham were at Long Lines headquarters in
New York; and A. R. Kolding was standing by
a spare couxial-to-video terminal in the labora-
tory at 180 Varick Street.

Certificates of Appreciation to
Laboratories Men

At a public ceremony in the 102d Cavalry
Armory, Newark, members of the Laboratories
were honored by Army-Navy Certificates of
Appreciation for work done under the auspices
of O.S.R.D. Presentation was made by Com-
mander Walter B. J. Mitchell for the Navy and
Colonel Frank A. Allen, Jr., for the Army. The
recipients, and their contributions, were:

Juseph A. Becker—application of thermistors
to infra-red detection.

Mark E. Campbell-radio countermeasures;
assigned to laboratories in England.

Eginhardt Dietze—research on underwater
sound.

William S. Gorton—services in the field of
acoustics.

Karl G. Jansky—radio direction finders for
fixed location.

Charles Kittel—submarine operational re-
search projects.

Julius P. Molnar—guided missiles.

Henry G. Och—research and development
of electrical gun directors.

Ralph K. Potter—direction of groups on com-
munication and radio countermeasure projects.
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John C. Steinberg—research on underwater
sound.

Two former members of the Laboratories
were honored for contributions made while
with us; they were Joseph P. Masxfield and
W. B. Snow.

H. O. Siegmund has received from the
Navy’s Bureau of Ordnance an award “for his
outstanding performance in connection with
research and development of mine and depth
charge firing mechanisms.”

The Page-Turners’ Club Plays

Santa at Veterans’ Hospitals

To provide reading facilities for paralyzed
and armless veterans, a group of Laboratories’
girls banded together last fall, each girl pledg-
ing five dollars toward the purchase of the new
page-turner designed by ]. T. Reck of the

Virginia Groth adjusts the page-turner for a paralyzed
patient at St. Albans Naval Hospital while Rose Chiu-
sano looks on. Members of The Page-Turners’ Club of
the Laboratories, the girls were part of a group who at-
tended a Christmas party at the hospital at which they
presented two page-turners and demonstrated their use

Laboratories. The group, formally known as
The Page-Turners’ Club, grew rapidly, and by
Christmas was able to buy seven page-turn-
ers. Carrying their gaily wrapped gifts to Army
and Navy hospitals in this vicinity, the girls
presented them to the hospital libraries. A
young officer at St. Albans Naval Hospital is
shown learning how to use one of the two
page-turners donated to that institution.
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Close-up of the desk area
in Basement D Storeroom
at West Street which is at
present the principal sup-
ply storeroom for the entire
Laboratories. Shown here
are J. R. Kieran, seated,
foreground; T. ]J. O’Neill,
telephoning; William
Schwarz, at the files; F. N.
Maguire, seated at the
desk; P. ]. Keely; Harry
Richards and James
Sweeney, stunding. Work-
ing elsewhere in the stacks
was August Uhl

match Measurement in Transmission Lines, by
P. E. Gilmer; A Method of Measuring Phase
at Microwave Frequencies, by Sloan D. Rob-

Conference on High-Frequency
Measurements

Bell Laboratories engineers played an active
part in the conference on high-frequency meas-
urements held in Washington on January 10-12
under the joint sponsorship of the American
Institute of Electrical Engineers, The Institute
of Radio Engineers, and the National Bureau
of Standards. The conference was planned by
the A.LLE.E. Subcommittee on High-Frequency
Measurements, of which E. P. Felch is a mem-
ber. This is one of the Subcommittees of the
Instruments and Measurements Committee,
of which E. L. Green is Chairman.

Papers presented included the following:
A Stabilized Variable Frequency Oscillator for
Precision Frequency Measurements, by L. F.
Koerner; A Method for Measuring the Effective
Conductivity of Wires at Microwave Frequen-
cies, by A. C. Beck and R. W. Dawson; A Pre-
cise Direct-Reading Phase and Transmission
Measuring System for Video Frequencies, by
D. A. Alsberg and D. Leed; Generator Mis-

ertson; Measurement of Artificial Dielectrics
for Microwaves, by W. E. Kock; and Measure-
ment of Noise Interference Caused by Radar
Equipments, by J. R. Logie, Jr.

E. L. Green presided at the opening session
of the Conference. A total registration of 551
testified to the capable planning for the Con-
ference and the large interest in the subject.

Dr. Ewing Guest Speaker

Dr. Maurice Ewing, professor of geology at
Columbia University, visited the Murray Hill
Laboratories on January 4, where he spoke in
the Arnold Auditorium on A New Method of
Deep Sea Exploration. The method comprises
continuous automatic registration of depth, the
obtaining of core samples of the ocean bottom
as much as 20 feet long, analysis of the struc-
tures of the ocean bottom by explosion waves,
and photography of the ocean hottom.

A photographic light box,
for use at the photographic
lectures, was built by E.
Von Nostitz for the Lal-
oratories Photo Forum. L.
Alenius is here using it at
one of his talks in the
West Street Auditorium

Bell Laboratories Record

www.americanradiohistorv.com


www.americanradiohistory.com

)
i
i
b
.I
I
&
o

At the winter party of the Murray Hill Chorus on January 25, the new members of the Chorus, who
have been transferred from West Street to Murray Hill, were welcomed to the group. The annual spring
concert is tentatively scheduled for May 1 and in the interim they plan at least one noon-hour program

Income and Expense Records

Income and Expense Records have been dis-
tributed by Personnel to members of the Labo-
ratories requesting them. The booklet is made
up of a number of work sheets to aid in pre-
paring a budget and in classifying expenses
to help one to account for receipts, balances,
disbursements, savings and insurance. Copies
are still available on Extension 435 at West St.

The Friendly Touch

Characteristic of the Bell System is the
friendly feeling which shows up so clearly in
an incident in Madison, Wisconsin. With cut-
over of a dial PBX in the State Capitol, the
telephones were about to be changed to dial
operation. But one of the telephones serves a
blind attendant of the candy concession stand
in the rotunda; so the local manager offered to

arrange this telephone for manual operation
by the “inward” operators. As a result of his
thoughtfulness, the manager received this letter:

“You know, I have always maintained that
if I should wake some morning and find my-
self with good eyesight, the first place I would
seek employment would be with some big cor-
poration. I have never believed the large busi-
ness organizations to be the cold, heartless
monsters they are sometimes referred to as
being. Your action in considering my situation
and going to the trouble of calling me about
it certainly proves the contention I have al-
ways made regarding big business. Oh, sure,
I know it #s good business, but nevertheless it
is also the kindly thoughtfulness and the
human element in big business.

“I am most grateful to you and I wish to
express my appreciation to you and to the
Wisconsin Telephone Company.”

February Service Anniversaries of Members of the

Laboratories

40 years J. C. Crowley Joyce Thompson W. J. Kopp Pauline Skowfoe
J. F. C. Dahl L. L. Eagon R. E. Turner E. V. Koski H. A. White
]' . Pfla ‘ A. ]. Engelberg H. K. Krantz J. E. Zendt
o nz Raymond Guenther 20 Sheldon Kroeter
R. S. Newsham years Sylvester Longo 15 years
35 years P. V. Brunck W. A. MacNair R. P. Chapman
A. F. Price J. J. Darold John Mallett Frances Iahn

Everett St. John
R. M. Sample

30 years
H. B. Brown

F. H. Chase
C. A. Conrad

25 years

K. S. Cadmus

1. J. Gillich

I1. L. Holley

E. C. Laughlin
William Patterson
Hazel Reoch
Harold Schmitt

E. P. Dinsdorf
Eleanor Dunn

J. O. Edson

G. R. Frost

W. T. Gustafson
Lester Hochgraf
W. J. Hosford
L. W. Kirkwood

Henry Misan
James Morrison
K. J. Ogaard

F. M. Pearsall, Jr.
J. L. Prendergast
W. R. Prinz

G. F. Richards

A. F. Jacobsen
Michael J. Kelly

10 years

A. E. Bausmith
E. W. Briede
M. P. Dudeck
John Karoline
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JoseErH JULEY

L. S. O'Roark

RETIREMENTS

Recent retirements from the Laboratories in-
clude Joseph Juley with 43 years of service;
A. H. Sass, 40 years; L. S. O’Roark, 37 years;
and E. H. Zweygart, 6 years.

LAureN S. O'Roark

Toward the end of his undergraduate years
at West Virginia Wesleyan, “Larry” O’Roark
was talking with a neighbor about opportuni-
ties. “Be an electrical engineer,” he was told.
So he transferred to the University of Ken-
tucky, and on graduation in 1910 he entered
Western Electric’s student course at Haw-
thorne. Later he came to New York. Enamel
insulation was being introduced and his first
investigation was the effect on transmission of
the substitution of enamel for silk in telephone
receiver coils.

After u year or so outside the Bell System,
Mr. O’Roark returned to work on loading
problems of a telephone cable along the Pan-
ama Canal. He then took up the testing of
instruments of other manufacturers and in
1915 was project engineer on a sound-distrib-
uting system for the San Francisco Fuair, a
forerunner of Western Electric’s system for the
Futurama at the World’s Fair of 1939-40.

In 1919 Mr. O’Roark joined the staff organi-
zation as Information Manager. Four years
later he became General Service Manager, with
supervision over photography, blueprinting,
transcription, central files, mail and telegraph.
In 1925 he became Employment Manager, and
soon after the formation of the Publication
Department in 1925, he became one of its
assistant directors.

In that capacity, Mr. O’Roark had charge ot
a wide variety of services, such as reception of
visitors, the Bell System Historical Museum,
the release of technical papers, and office serv-
ice. In the early years he also had preparation
of Western Electric sales bulletins, and for a
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time, prepuaration of instruction books for non-
associute apparatus.

On retirement, Mr. and Mrs. ORoark
headed for Florida, where “Larry” will indulge
his hobby of salt water fishing. In Morristown
he has a firm place in the hearts of scores of
young people, to whose unfolding lives he con-
tributed. He will long be remembered in the
Laboratories for his forthrightness and for his
deep loyalty to the Bell System and its people.

Aporpu H. Sass

There are few men who at retirement are as
familiar as A. H. Sass with the actual things
produced at the Laboratories. For four of his
forty years of service, he worked in the Devel-
opment Shop; for the other thirty-six he was
in charge of a part of it and later of the en-
tirety. Among his early jobs were tools and
dies for the flut-type relay invented by E. B.
Craft; the explosion-proof telephone, and early
telephone dials.

To his work in the Laboratories Mr. Sass
brought, in 1908, the skill of a journeyman
toolmaker. By 1912 he had demonstrated lead-
ership, and was made a group supervisor.
Nineteen twenty found him a foreman, and in
1926 he was given charge of the entire shop;
with various changes of title he continued that
responsibility until retirement.

In the Laboratories, there is often an infor-
mal partnership between instrument makers
and engineers: the latter provides the basic
idea, the shopman clothes it in the realities of

At retirement, some of his associates made up
and presented to Mr. Sass this display of small
parts. Enclosed behind the panel is a roster of
those who gathered for a farewell party
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steel, brass, and insulation. Mr. Sass” ability in
bringing an idea into actual working form was
widely recognized and his advice was con-
stantly sought on problems of mechanical de-
sign. He personally supervised the construction
of workable models of pioneer public address
systems, movie sound systems and television
systems. In World War I he had charge of
shop work on radio-telephones for sub-chasers
and airplanes, and on submarine detectors.
Came another war, and Mr. Sass was again
helping to arm democracy with gun data com-
puters, gun directors and modern submarine
detectors. Since the war, his two biggest jobs
have Dbeen the equipment for the Boston-New
York radio relay, and much of the equipment
for the No. 5 crossbar trial at Media.

Soft-spoken and a good listener, Mr. Sass
was never in too much of a hurry to help out
an engineer with a practical solution, or to
discuss some situation that was bothering one
of his shop people. Appreciating his sincerity,
his people came to him with their personal
problems and were never turned away. Scat-
tered through the Laboratories and Western
Electric are dozens of men who got their
training in “Ed” Sass’ “Model Shop.”

First item on Mr. Sass™ activities program is
a leisurely automobile trip to the West. Mean-
time, he has a list of projects around his apart-
ment in the Bronx which will be an outlet for
his craftsmanship.

JosepH JULEY

Before Joseph Juley reached the Western
Electric Company (in 1906) he had had a year
of Bell System service with a subsidiary of New
York Telephone. In 1907 he came to West
Street as a draftsman, and in 1911 he trans-
ferred to the then Physical Laboratory of the
Engineering Department. Moving to the lab-
oratory group of Systems Development in
1920, he had charge of a group working on
call indicator and key indicator equipment. He
also aided in the development of panel toll
line dialing equipment and was in Seattle for
a year during the installation and test of this
type of equipment installed there. Early in
1926 he was placed in charge of the group that
tested all panel equipment. In 1928 he took
charge of a group designing routine test desks
and maintenance circuits.

During World War II that phase of our work
was practically discontinued, and Mr. Juley
applied himself to the writing of radar instruc-
tion manuals. When the Laboratories was
commissioned to develop a relay-type com-
puter as part of a system to check gun di-
rectors, Mr. Juley’s long familiarity with test

February 1949

“The Telephone Hour”
NBC, Monday Nights, 9:00 p.m.
Clifford Curzon
John Charles Thomas
Pia Tassinari
Robert Casadesus
Ferriccio Tagliavini

February 14
February 21
February 28
March 7
March 14

circuits brought him into the project. From
then until retirement he was active in all the
Laboratories’ relay computers.

The Juley household is indeed “of the Bell
System” for Mrs. Juley, as Sophia Schumacher,
was the first of our telephone dictationists, and
recorded the transmissions in the Arlington-
Paris tests of 1915, They will spend this win-
ter in Florida, where Mr. Juley can indulge in
his three hobbies—swimming, fishing, and mak-
ing color movies.

ErnEST I1. ZWEYGART

Mr. Zweygart came to the Laboratories dur-
ing the war time period with but few years
to go before retirement age and became an in-
strument and tool maker in the Development
Shop at Murray Hill. Not only had he been
a machinist for the past 20 years but he had
also taught embryo mechanics in the Elizabeth
Vocational Schools. His outside interests have
been in his church and lodge and in writing
poetry. Cards bearing this poem, with a dedi-
cation to his fellow-workers, were distributed
the day after he retired:

Who can measure the depth of your friendship
\When the hour of parting nears

But one who has labored among you

And shared with you through the years.

The handclasp of each friend is warmer
And brighter the light in each eye
Each flaw and each fault is forgotten
When the time comes to say goodbye.

The yicld of field, forest and smelter
The product of mine, loom and mill
Are cunningly blended together

By science and the craftsman’s skill.

Nor do planners look down on the doers
But their efforts are all combined

Each values the other’s labor

With profit to all mankind.

For the share I have had in the doing
For the chance to be one of you

Have my thanks: I am deeply grateful
And bid you a fond “Adieu.”
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Radio Telephone System for
Southern Pacific

The Pacific Company has recently con-
tracted to provide and maintain for the South-
ern Pacific Railroad a private system consisting
of a 50-watt land station and ten mobile units
in diesel switching locomotives at the railroad’s
San Francisco yards. The land station is to be
installed in the customer’s office building at
one end of the coverage area. The radio sys-
tem is to be connected on a two-wire basis to
the customer’s PBX in such a way as to permit
communication between any mobile unit and
any PBX extension.

Studies of the land station antenna and
equipment arrangements for this project are
being made by Newton Monk and John Mal-
lett of Radio Systems Engineering.

News Notes

H. D. HacsTtruM, J. A. HornsEck, J. P. MoL-
Nar and A. H. WaiTE attended the Gas Dis-

@

| ! Al
; / =
T o W
At their annual Christmas luncheon, the Archery Club
was entertained with magicians’ tricks performed by
their fellow-member, C. N. Hickman. Symbolic arrows
point to Helen Cruger, secretary, and W. G. Laskey,
chairman of the Club

charge Conference held at the Brookhaven
National Laboratory, at which Mr. Hagstrum
spoke on Fundamental Processes of Ionization
and Dissociation in Gases by Electron Impact,
and Mr. Molnar on Lifetime of Rare Gas Meta-

»  stable Atoms. Mr. Molnar has been appointed
to the Program Committee of the Gaseous
Electronic Conferences for 1949.

L. H. GerMER gave a talk on A Low Voltage
Discharge Between Very Close Electrodes at
the Squier Laboratory, Fort Monmouth.
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G. E. Moore presented a paper coauthored
by H. W. ArrisoN and JaMES MoRRisoN be-
fore the Chicago meeting of the American
Physical Society. Its title was The Production
of Free Alkaline Earth Metal in Simple Vac-
uum Tube Filaments. At the same meeting,
C. HerrinG spoke on Some Simple Theorems
on Free Energies of Crystal Surfaces. H. D.
HacstrRuM and K. G. McKay also attended
the meeting.

A. H. WHITE selected the subject Some Prob-
lems in Physical Electronics for his talk before
the Physics Colloquium at Massachusetts In-
stitute of Technology in Cambridge.

J. M. Haywarp and J. M. RocIe attended dis-
cussions at Hawthorne concerning the develop-
ment of the new telephone set.

INn T™HE December 1 issue of the Physical Re-
view, K. G. McKay was the author of a paper
on Electron Bombardment Conductivity in
Diamonds and R. R. NEwTto~n and C. KITTEL
on A Proposal for Determining the Thickness
of the Transition Layer Between Ferromag-
netic Domains by a Neutron Polarization
Experiment.

AMONG THE RECENT forum discussions held
under the auspices of the International Rela-
tions Group at Murray Hill was that of the
Palestine problem. K. G. McKay and WiL-
LiaM FonDILLER presented the discussion.

Janet Dein’s career at the Laboratories has
centered around the Systems Department
Specifications File, where she maintains the
numerical and topical index of BTL drawings
and specifications as well as a cross reference
file of BTL circuits and Western Electric manu-
facturing drawings

e W
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The Davis Building branch of West Street Transcrip-
tion—a new branch of Transcription—has been estah-
lished at the Davis Building under the supervision
of Wilma Cadmus, shown standing in the photo-
graph. Members of Transcription are, left to right:
Loretta Schaefer, Wilma Cadmus, supervisor; Jean
ID’Amico, May Keiser, Shelley Russell, rear, and Lee
Neergaard. Not shown is Margaret Ramagli

H. J. Wiriams’ talk on Ferromagnetic Do-
main was given before the meeting of the
Basic Science Group, New York Section of
the ALE.E.

C. E. Suannon addressed the Philadelphia
Section of the I.LR.E. on the subject Engineer-
ing Aspects of the Statistical Theory of Com-
munications. Mr. Shannon has been selected
by the Institute of Radio Engineers to receive
the 1949 Morris Liebmann Memorial Award.

W. A. SuewnArT spoke on Contributions of
Statistics to the Science of Management at the
1948 annual meeting of the Management Di-
vision of the American Society of Mechanical
IEngineers in New York. Dr. Shewhart has
also been recently elected a Fellow of the
Econometric Society.

B. S. Bices participated in a meeting of the
High Polymer Group, New Jersey Section of
the American Chemical Society, at which he
spoke on Polymer Degradation.

C. S. FuLLER has been appointed Chairman of
the Standing Committee on Publications of the
American Chemical Society.

February 1949

L. A. WooTeN has been appointed a member
of the Advisory Committee of A.S.T.M. Com-
mittee E-3, on Chemical Analysis, as the Rep-
resentative of Committee E-3 on Committee
E-2, Spectrochemical Analysis.

C. V. LunpBerc visited Point Breeze in con-
nection with rubber-covered wire problems.

G. N. Vacca has been elected to the Executive
Comnmnittee of the New York Rubber Group.

W. C. Eruis attended a Symposium on Tita-
nium Metal in Washington.

J. R. Townsenp, G. T. Kouman, D. A. Mc-
Lean, F. J. Given, P. S. DarneLL, A. J.
Curistorurr and J. R. WEeeks conferred at
Hawthorne on metallized paper capacitors.
They reviewed results of Laboratories studies
of the capacitor and problems relating to the
operation of the equipment constructed for its
production. They also discussed plans for the
use of these condensers in Bell System equip-
ment. Mr. Townsend, K. G. CouTLEE, D. B.
HerrMany, F. S. Marym, H. PETERS and G. N.
Traver attended a conference at the Western
Electric Allentown Plant on December 15.

F. S. MaLm and G. N. Vacca, as representa-
tives of Laboratories membership on the U. S.
Department of Commerce Wire and Cable
Technical Advisory Committee, attended meet-
ings to consider problems on the use of new
svnthetic rubbers for wire and cable.

Mue Copeland has been a member of the Lab-
oratories since 1943, when she guve up her
profession as a dressmaker to do war work.
Llevator C at West Street, for which Mbs.
Copeland is responsible, frequently has fresh
flowers in a little vial on the wall. When this
photograph was taken, she had a touch of the
Loliday season in her car
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RECENT DEATHS

G. A. KELsALL
1880-1949

J. E. Harris
1882-1949

GeonrGe A. KeLsALL, retired, January 4

A graduate of Rose Polytechnic Institute ‘06
with a B.S. degree in Electrical Engineering,
Mr. Kelsall had spent three years with Gen-
eral Electric and three more at Michigan State
College as an instructor in Electrical Engineer-
ing before he entered Western Electric in
1912. All of his thirty-three years of service
were devoted to work associated with the de-
velopment of magnetic materials. During his
first five years in the Physical Laboratory, he
developed an a-c permeameter for measuring
the permeability at elevated temperatures. He
also had a number of patents issued to him
relating to loading coils, magnetic testing ap-
paratus and magnetic materials. From 1917
until his retirement, he engaged in fundamen-
tal studies of magnetic materials, investigated
over twenty-five hundred alloys, and played an
important part in the development of those
remarkable new magnetic materials which
have since become known as permalloys, per-
minvars and permendurs.

Following his retirement from the Labora-
tories in 1945, Mr. Kelsall resumed his teach-
ing career. He lectured in mathematics at
Newark College of Engineering and at Upsala
College, where he was a member of the staff
at the time of his death.

James E. Harris, retired, January 5

At the time of his retirement in 1942, Dr.
Harris had completed twenty-five years of Bell
System service. A graduate of the University
of Michigan ’04, he remained in the Chemistry
Department at the University, taking his mas-
ter’s degree in 1909 and his doctorate in 1911,
until he joined the Laboratories’ Research De-
partment in 1917. In the early days of radio
research, he engaged in the development of
oxide coated filament for vacuum tubes. With
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the formation of the Chemical Laboratories,
he became Research Metallurgist for the Lab-
oratories, responsible for research into the
whole metallurgical field. From that period
until his retirement, Dr. Harris had eleven
patents issued to him. He was the author of
several articles on metallurgy and of a chapter
of the book edited by Masterson on Modern
Uses of Non-Ferrous Metals.

Joun J. Paris, retired, December 18

Mr. Paris joined the drafting group of the
Western Electric Engineering Department in
1917. Shortly thereafter, he transferred to the
Apparatus Development Department, where he
engaged in the design and development of
manual apparatus. During World War 1 he
was concerned with the development of appa-
ratus and equipment for submarine and air-
craft detection. Following the war, he trans-
ferred to the specifications group, where for
many years he prepared specifications on me-
chanical switching apparatus. Prior to his re-
tirement in 1946, his work covered manual
switchboard apparatus.

Wirrianm C. Beach, December 30

When Mr. Beach entered the Laboratories,
after receiving his B.S. from Purdue Univer-

L 28
J. J. Paris W. C. BEacu
1881-1948 1893-1948

sity in 1916, the country was verging toward
war. Upon completing the Student Course, he
began editing orders and assembling train dis-
patching and telephone systems for shipment
to the A.E.F. in France. In 1918 he joined the
Navy, where, as chief electrician, he became
responsible for radio supplies for commercial
vessels. Upon his return, he resumed work in
the development and testing of ringing systems
until 1926 when he transferred to laboratory
work on circnits to connect manual and dial
offices, notably key-indicator and cordless B
boards. From 1933 until 1948 he had been en-
gaged in the laboratory testing of the No. 1 and
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No. 5 crossbar systems, giving most of his atten-
tion to marker and automatic message account-
ing circuits. Last September he transferred to
Systems Engineering, where he had since been
concerned with Bell System Practices.

WaLLace McGrecor, December 20

Before joining the Laboratories at Deal in
1942, Mr. McGregor had been a tool and die
maker and an inspector in that field for several
outside concerns. As an instrument and tool
maker in the Development Shops Department,

g A’

F. W. DoEriNG
1912-1948

WaLLaceE McGREGOR
1897-1948

he was engaged in making development models
for radar during the war years. Since 1945,
he had heen concerned with development work
for transmitters and for television projects.

Freperick W. Doering, December 24

Upon entering the Laboratories in 1929,
Mr. Doering was enrolled in the instrument
maker apprentice training course. He gradu-
ated in 1933, and progressed to instrument
maker in 1934. In the latter capacity, he
worked on various telephone development
projects until he transferred to the Whippany
Radio Laboratory in 1941. At Whippany,
Mr. Doering initially worked as an analyzer

of Shop orders, and since 1942 he was en-
gaged as a Fieldman, handling Shop work
which was performed in outside shops.

News Notes

K. G. Compron addressed the New York
Chapter of the American Society for Metals
on the subject Protective Coatings for Non-
ferrous Metals. Mr. Compton was elected vice-
chairman of the Management Committee of the
Gordon Research Conferences, which are spon-
sored by the American Association for the Ad-
vancement of Science, at the annual meeting
on December 8. He has also been appointed
chairman of a committee of the National Asso-
ciation of Corrosion Engineers on a study cov-
ering the cost of corrosion.

W. A. Yacer talked hefore the Colloquium
November 12 at Massachusetts Institute of
Technology in Cambridge on Ferromagnetic
Resonance. C. KirTeL accompanied him and
conferred with members of the staff.

K. M. Ousex discussed cable sheath problems
during a recent trip to Point Breeze.

L. W. GiLes was at Hawthorne in connection
with an economic study being made of loading
coil cases and stub cables. At the Haverhill
plant of Western Electric, he reviewed prob-
lems relating to repeating coils.

E. B. Woop and D. R. Brosst conferred at
Tonawanda on problems pertaining to switch-
board cable and enameled wire.

C. A. WesBER visited The Southern New Eng-

land Telephone Company at New Haven for
conferences on cord problems.

W. J. King visited the Buggie Company in
Toledo in connection with high-voltage cables
and connectors.

E. B. Woon, N. InsLey and J. P. MEssana
studied problems concerning switchboard
lamps and lamp caps at Hawthorne.

Patents Issued During October and November on Applications Filed at

the United States Patent Office

W. M. Bacon 1. J. Fisher F. H. Hibbard P. Mertz A. L. Robinson (2)
11. L. Barney E. W, Gent H. A. Hilsinger H. R. Moore A. L. Samuel

H. W. Bode C. S. Gordon V. L. Itoldaway F. B. Llewellyn J. C. Schelleng (2)
J. T. L. Brown K. E. Gould A. E. Joel, Jr. A. C. Norwine R. W. Sears

H. W. Bryant R. H. Griest F. S. Kinkead B. M. Oliver 0. A. Shamn

R. B. Buchanan R. K. Hansen W. Koenig, Jr. J. R. Pierce (2) F. J. Singer

0. Cesareo H. C. Harrison R. F. Mallina W. A. Phelps E. M. Smith

J. O. Edson 1. Havstad W. A. Marrison J. A. Potter L. J. Stacy

P. G. Edwards G. Hecht W. P. Mason (3) C. W. Ramsden D. M. Terry

W. B. Ellwood 11. W, Herrington L. A. Meacham W. T. Rea F. M. Thayer

F. S. Farkas R. E. llersey L. E. Melhuish J. W. Rieke F. M. Thomas

J. R. Wilkerson

February 1949
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J. P. MEessana, L. L. Lockrow, and E. ].
ZimaNY made a study in Allentown of prob-
lems of sealed terminals and equalizers.

W. E. KaHL, in Milwaukee, studied equaliza-
tion problems of the type-N carrier system.

W. R. Lunpry modified attenuation equalizers
on the L1 coaxial television circuits in Harris-
burg so as to make them suitable for long-
distance television transmission.

With J. E. Speer of Western, C. R. STEINER
visited the Corning Glass Works, Corning,
N. Y., regarding procurement problems and the
introduction of design changes for L1 carrier
capacitors.

H. A. Freperick, H. O. SieeMunD, B. F. Run-
yoN and H. M. Knarp visited Hawthorne to
discuss manufacturing problems in connection
with relay developments.

A. C. KeLLer, C. N. Hickman and H. J.
WirTH visited the General Electric Company
in Taunton, Mass., at various times recently.

B. F. LEwis went to Lynn, Mass., for confer-
ences with General Electric engineers.

R. E. CoLEMAN, Jr., R. H. Vaxn Horn and
K. H. MuLLER were at General Electric Com-
pany in Lynn, Mass., for conferences on photo-
electric cells.

J. T. L. Brown, G. G. MuLLer, O. M. Hov-
GaarD and C. F. Swasey conferred at Allen-
town on mercury relays.

J. W. Sarrr, C. R. Tart, N. W. BryanT and
R. ]J. PHiL1pPS were in Washington for discus-
sions of submarine equipment.

J. B. D’ALBoRraA investigated magnetron prob-
lems at Allentown.

At WINSTON-SALEM, W. C. HUNTER was con-
cerned with land station equipment of the
mobile telephone system; and B. O. BRowNE,
with fire-control equipment.

Locan
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B. H. NorpstroM and E. F. KromMMER visited
the Chesapeake Bay Annex of the Naval Re-
search Laboratories, North Beach, Maryland,
in connection with fire-control equipment.

C. BreexN and C. H. McCanpLEss attended
cutovers of No. 4 toll crossbar offices at New
York and Chicago.

N. A. NEweLL and A. A. Hansen witnessed
tests being made on the NI carrier trial instal-
lation at the Milwaukee, Watertown, and
Madison, Wisconsin, toll offices. Mr. Hansen
also visited the Chicago No. 2 toll office at and
following the time of cutover of the No. 4 toll
system, in connection with the performance
and maintenance of the new single-frequency
signaling equipment.

R. W. Burns made a study in Cleveland to de-
termine the comparative costs of maintaining
No. 1 crossbar and step-by-step equipment.

J. K. MiLs observed the operation of new
805C ringing plants at the No. 5 crossbar
offices at Ambridge, Pa., and Willoughby, Ohio.

R. H. Ross visited the Ambridge, Pa., office
in connection with the new emergency A-C
supply for the No. 5 crossbar equipments.

H. M. Seicer conferred with engineers of the
Struthers Dunn Company in Philadelphia on
new designs of solenoids for use in various
types of power circuits.

J. M. Ducuip, with W. W, Janes of the Western
Electric, discussed new engines with the
Hercules Motors Corporation at Canton, Ohio.

V. T. CaLranan, with O. D. Parson of the
Western Electric, observed the operation of
automatic alternator sets at the Fort Lauder-
dale, Fla., overseas radio receiving station.
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They also visited several L1 carrier stations
near Jackson, Miss., in connection with the
Western Electric Company’s modification of
existing engine alternator sets along that route.

A. E. Gersore and R. ]J. MmLer discussed
installation schedules for the reed keyset trial
and post cutover changes in the Media No. 5
crossbar office with members of the Telephone
Company and Western Electric Installation
Department at Philadelphia.

C. H. McCanbLEss’ trip to Chicago was in con-
nection with the No. 4 toll job.

R. E. Hersey and W. I. McCurLacH visited
Ambridge and Willoughby No. 5 crossbar
offices in Pennsylvania.

T. C. CampBeLL conferred at Hawthorne with
Western Electric Company engineers on rolling
ladders for central offices.

W. W. Brown visited the Dunlop Rubber
Company at Buffalo in connection with newly
designed seat covers for operators’ chairs.

W. E. GrutzNer and R. A. Swirr, while at
Hawthorne and Duluth, discussed No. 5 cross-
bar problems.

J. A. Watters visited Madison and Milwaukee,
Wisconsin, in connection with a trial installa-
tion of the new N1 carrier equipment and con-
ferred with Wisconsin Telephone Company
engineers on arrangements for the trial.

TueE LABORATORIES were represented in inter-
ference proceedings at the Patent Office in
Washington by N. S. Ewinc before the Board
of Interference Examiners.

C. E. NeLsoN attended the Metal Joining Con-
ference in Hawthorne.

February 1949

A. H. Scuirmer attended the convention of
the International Association of Electrical In-
spectors at Atlantic City and a meeting of the
National Electrical Code Committee at Buffalo.

J. R. Locie witnessed trial tests at the Bomac
Laboratories and at the Raytheon Manufactur-
ing and the Submarine Signal Corporations.

J. G. NorpaHL attended the Symposium on
Communication Research, sponsored by the
Research and Development Board of the Na-
tional Military Establishment in Washington.

C. A. WEBBER was at Point Breeze regarding
cord problems. Mr. Webber, J. H. Bower and
J. H. Cook visited the Electric Storage Battery
Company in Philadelphia in connection with
special batteries.

W. J. Kinc attended a meeting of the Army-
Navy Cable Coérdinating Committee that was
held in New York.

MaroN Cook, P. A. Byrnes, E. J. Zimany,
N. InsLey and L. L. Lockrow were at Allen-
town in connection with equalizer develop-
ment problems.

J. B. DaLBORA investigated vacuum tube pro-
duction problems at Allentown.

At BurLinGTON, C. R. TaFT and G. F. Swan-
son discussed the production of submarine
electrical equipment.

L. S. C. Nees and H. T. LANGABEER con-
ferred on power service equipment with the
Bull Dog Electric Products Company at De-
troit and with engineers at Hawthorne.

G. H. Downes and R. F. MassoNNEAU with
R. V. Jones of A T & T visited Audichron Com-

pany engineers in connection with the main-
tenance of time announcing machines.

Whippany Highlights
On these facing pages are familiar scenes
in the Whippany Radio Laboratory.
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Engagements

*Gertrude Alefeld—Herbert Goddard
Barbara Atkins—*William L. Keefauver
*Louise Bonomi—*Donald H. Smith
*Doris Boyajian—John Laylagian
*Helen Budric—llarry Asklof

*Lillian Chadwick—Kenneth J. Kohlhof
*Rose Chambers—*Clifford E. Underhill
Patricia Collins—*Robert D. Williams
*Helen Fraedin—William Nagin

*Joan Heineman—Jesse S. Grace
*Helen Herrmann—Robert J. Forrester
Dorothy Knopf—*Roy W. Bruning
*Elizabeth Lockey—Il. Kenneth Fish
*Marilyn Miller—*James A. Donlevy
*Margaret Ramagli—Charles Forss
*Elizabeth Sprissler—Alex L. Tullo
*Lorella Young—William S. Kanouse

Weddings

Betty Bagby—*John W. Balde
*Gladys Brocking—John J. Kwait
*Dorothy Burgess—Stanley G. Wood
*Lillian Sangberg—Howard A. Mullen
*Irene Smith—Rudolph E. Mommo

*Members of the Laboratories. Notices of engage-
ments and weddings should be given to Mrs. Ilelen
McLoughlin, Room 803C, 14th St., Extension 296.

J. A. MiLLER, C. H. TReNKLE and C. B. GREEN
went to Allentown for conferences on thermis-
tor development for a new equalizer.

C. E. Brooks visited Minneapolis, Minnesota,
to prepare comparative cost studies in connec-
tion with the replacement of manual offices.

J. K. MiLLs and J. R. SToNE observed the op-
eration of the ringing plant at Media.

C. W. Vax Duyne and E. E. HELIN discussed
variable frequency power supplies and their
control at Schenectady with General Electric
Company engineers.

J. A. PorTER observed the operation at Fort
Lauderdale of regulated rectifiers at the new
overseas radio receiving station and control
terminal.

L. PepErsEN and R. E. Yaeger, with W. R.
Scherb and C. J. Stolp of Western, observed
and discussed die casting techniques in con-
nection with the development of the N1 carrier
telephone system at the die casting plant of the
Doehler Jarvis Corporation at Pottstown, Pa.

W. L. TurFNELL reviewed the production of
station handsets at the Speedway plant in
Indianapolis.

G. A. Wanr and D. W. Matmison discussed
coin collector problems at Chicago.

84

W. G. TurnBuLL was in Chicago to discuss
the new colored handset with Western Elec-
tric engineers.

F. A. PoLKINGHORN has written on Commercial
Single Sideband Radio Telephone Systems in
the December issue of Communications.

In The Physical Review, January 1 issue, R. R.
NEWwTON, A. J. Auear~ and K. G. McKay co-
authored a paper on Observation of the Ferro-
Electric Barkhausen Effect in Barium Titanate;
H.J. WiLLiams, R. M. BozorTH and W. SHOCK-
LEY, a paper on Magnetic Domain Patterns on
Single Crystals of Silicon Iron; and H. J. WirL-
LiaMs and W. SHOCKLEY, a paper on A Simple
Domain Structure in an Iron Crystal Showing
a Direct Correlation With the Magnetization.

J. Barpeen discussed Physical Principles In-
volved in Transistor Action at the Deal-Holm-
det Colloguium held at Deal on January 7. At
a special meeting of the Colloquium at Holm-
del on January 21, F. A. Cowan of the Oper-
ating and Engineering Department of the A T
& T spoke on Trends in Transmission Systems.

F. S. Maver and H. C. PauLy visited Chicago
in connection with tool-made samples of com-
bined ivory set housings.

ON JanNuary 21, Dr. Otto Beeck, Associate
Director of Research of the Shell Development
Company, Emeryville, Cal., visited Murray
Hill. Dr. Beeck, who is noted for his work
on the physics and chemistry of surface phe-
nomena, spoke on Catalytic Reactions of Iso-
topic Hydrocarbons in the Armold Auditorium.

“I just wanted to find out if it really worked”

Bell Laboratories Record
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