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The Strowger Automatic Telephone Exchange.
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The Original LaPorte Automatic Directory
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It is interesting to note that La Porte was the home
of the first Automatic exchange, which was installed
early in 1892, and that there are still many men in La-
Porte today who knew the crude Automatic telephone
of 30 years ago and marveled even then at its
efficiency. A directory of this original exchange is re-
produced herewith. Several of the telephone numbers
appearing therecn remain unchanged to this day.

The Automatic telephone of today differs from that
of 1892 by the improvements resulting from 30 years
of experience and development, and the Union Mills’
subscribers are to be congratulated on having placed
at their service an equipment so thoroughly modern
and so exactlv suited to their needs.

Grand Rapids has New South Office
Switchboard

HE South Office of the Citizens’ Telephone Com-

pany at Grand Rapids, Michigan, is now equipped
with an entirely new and up-to-date Automatic switch-
board, which was cut in service on Saturday,
October 15th.

The new switches are all of the latest two-wire type
and were installed side by side with the old three-wire
switches. To permit of this, previous to the installa-
tion, the building was enlarged to almost double its
former size.

To eliminate the necessity of having two somewhat
different types of equipment in the same office, the
three-wire switches were removed after the cutover,
and are now being installed as additions to the re-
maining branch offices. All of the equipment now in
the South Office is, therefore, entirely new.

This work was carried out and completed under
the personal supervision of Mr. H. N. Collins, Super-
intendent of Equipment of .the Citizens’ Telephone
Company.

Illinois Association has Series of

Profitable Meetings

Recent Get-Togethers at Freeport and Jacksonville Complete

the District Meeting Program for this Year.

Better Public

Relations is Keynote.

under the enthusiastic leadership of Dr. R. E.

Gordon of El Paso, President of the Association,
and Mr. Jay G. Mitchell, Secretary-Treasurer, has
within the past few weeks, accomplished some really
worth while work through their series of district meet-
ings. The recent meeting at Jacksonville completed the
pre-convention series.

The telephone men of Northern Illinois were par-
ticularly interested in the meeting held at Frecport,
September 29th, 1921, The chief theme of this meet-
ing was the problem of telling the telephone subscribers
just what the telephone business is and what it means,
with a view to increasing the subscriber’s confidence
in his relations with his telephone company.

The program included an address by Dr. Gordon and

THE Illinois Independent Telephone Association,

Google

informal talks by Mr. Mitchell, and ILouis Pitcher of
Dixon, chairman of the meeting. These addresses
brought messages of vital importance, covering vari-
ous phases of publicity and the development of better
public relations. Dr. Gordon in his address, laid par-
ticular stress on the value of local newspaper adver-
tising and telephone news items to create in the minds
of the subscribers an impression of favor toward the
telephone company.

In addition to the program, Mr. Pitcher called an
old-fashioned camp meeting of testimonials and there
were many favorable allusions to methods of obtaining
publicity and handling different plant problems. Chief
among these was Mr. Trautwein’s information on
buried cable put in by the Morrison Telephone Com-
pany, the plant which he manages at Morrison,
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Automatic Telephone

A Journal of Information for the
Telephone Profession

Issued Monthly by

AUTOMATIC ELECTRIC COMPANY
CHICAGO, U. S. A.

H. E. CLarPHAM " Editor

This publication will be sent without charge to all
interested persons upon request

Rates and Service

“ UBLIC utilities, just as other departments of
Pbusiness, must expect to cope with periods of
depression and poor earnings, just as at other
times they enjoy periods of prosperity and full divi-
dends. If the public is expected to make up every de-
ficiency in order to give a good round rate of earning
power, then the public is entitled to the benefits of
surplus prosperity.”

The above quotation is taken from a decision re-
cently handed down by the New York State Public
Service Commission.
to a case that is somewhat remote from telephone
matters, it contains food for thought for telephone
companies as well as for other utilities.

It is to be assumed that occasional periods of gen-
eral business depression are unavoidable, and that with
utilities as with other business enterprises, such periods

must inevitably be reflected in corresponding periods

of reduced profits.

The commission takes the apparently severe but
really just positicn that, since it is impossible from a
practical standpoint for the public either to be awarded
their share of the surplus earnings of prosperous times,
or to accord financial assistance to utilities during
periods of depression, such utilities must face the
necessity of operating at a loss when business condi-
ticns are unfavorable.

In the case of a telephone company, for instance, the
decision indicates that either the losses occasioned by
periods of depression must be pocketed with as good
grace as the surplus earnings of prosperous times are
accepted, or the management of the property must be
so arranged that as much protection as possible is
secured against violent fluctuations in operating costs.

One of the fundamental advantages of Automatic
operation of telephone systems is its effect in stabiliz-
ing earnings regardless of business conditions. When
a company’s central office equipment is Automatic, the
trouble and expense (and frequently futility) of con-

stant petitions for rate re-adjustment are thus largely .

avoided.

Here is another interesting paragraph taken from
the same decision :—

“It is the duty of a company to so administer its af-
fairs, thrcugh economies and improvements, that the
rate to be charged to the public will be at the lowest
possible minimum consistent with good service and an
adequate return to the investors.”

This means that while the public may very properly
be called upon to pay rates which will insure a reason-
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Although this decision refers.
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able rate of return to an operating company, the com-
pany on its part must see to it that the service it ren-
ders is thoroughly satisfactory and that the equipment
it uses is in keeping with the latest scientific develop-
ments and is adequate for the company’s maximum
traffic needs.

Strowger Automatic equipment is thoroughly
modern. Operating expenses in a telephone plant are
lowest when the central office equipment is Automatic.
Briefly stated, companies that have installed Strowger
Automatic have done almost everything possible to
meet the second condition indicated in the decision re-
ferred to above, while the stability of Automatic
operating costs protects them against the conditions
referred to in the first paragraph.

Automatic for Arabs
(From the Kansas City Star, September 2Ist, 1921)

N industrial product, invented in Kansas City, is

being installed in the Sahara desert for the use
of the Arabs. Its manufacture and sale throughout
the world is controlled by Kansas City men, yet it
will not be in use here until next April. It 1s the
Automatic telephone.

A. F. Adams, president of the Kansas City Tele-
phone Company, is also president of a half dozen com-
panies that manufacture and sell the Automatic tele-
phone. He was at his office in the telephone building
yesterday for the first time in months, having returned
from an European trip of several months’ duration.
While there he inspected many of the Automatic tele-
phone systems his companies have set up abroad.

“The Automatic telephone is being established at
the rate of 1% million lines a year,” Mr. Adams said.
“In ten years it will practically supplant the old sys-
tem. In the last two years it has been placed in the
great cities of Europe. Now our engineers are taking
it to old world peoples, to China, India and Africa.
A few years hence tribes in the heart of Asia will be
jabbering at each other over the telephone, and they
will be getting their number without talking to an
operator.

“The’ Automatic telephone is a product of high
prices. Not that it is more costly than the old sys-
tem; quite the reverse. It came into general use as a
means of reducing the high cost of labor. It was in-
vented by A. B. Strowger, a Kansas City under-
taker, in 1888. Yet until 1900 hardly a dozen ex-
changes had been established. What brought the
Automatic telephone into general use was the increase
in the wages of operators. The new system reduces
the number of operators 80 per cent. It makes pos-
sible a reduction of rates, and is more satisfactory
from the standpoint of service.”

Mr. Adams is president of Automatic Electric
Company, Chicago: the International Telephone Sales
and Engineering Corporation, New York; the Inter-
national Automatic Telephone Company Ltd., London,
and the Automatic Telephone Manufacturing Com-
pany Ltd., Liverpool. All of these companies pro-
duce or sell the Automatic telephone, and all are con-
trolled by Kansas City men.

“Lurope is in better shape than newspaper accounts
would have us believe,” Mr. Adams said. “England is
at work; so is France. Belgium got on its feet ahead
of the other western nations. Ttaly is making fine
progress industrially.  Germany is making great
strides.
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Fig 1—Subscriber No. 60 Calling Subscriber No. 42

manner as a subscriber’s line, and terminated in
ring-down drops at a toll desk in the nearest at-
tended exchange. Thus for an outgoing toll call the
toll operator is reached in

TELEPHONE [November, 1921]

line, and is terminated on a line switch, so that an
incoming toll call is extended through a series of
local switches.

In order to reserve as many first selector levels as
possible for subscribers’ numbers, the special switch
desks (toll information, complaint, etc.), are not
reached direct from the first selector banks, but
through the banks of a rotary connector switch-
board. The rotary connectors on this board, besides
carrying calls to the service desks, are used for
Automatic selection of trunks to P.B.X switch-
boards, and to churches, schools, etc. This plan is
effective in reducing the amount of equipment
needed for a given exchange, not only by eliminat-
ing special toll switches, but often by dispensing
with regular second selectors where they would
otherwise be necessary. The toll trunking facilities
provided by this plan are entirely adequate for

small exchange operation,

exactly the same manner as
a subscriber in a local con-
nection.

At the C.A.X. each toll
trunk is terminated in an
individual connector, which
is identical in design with
the others. This connector
is operated and controlled
from the dial on the toll
operator’s desk. Diagrams
illustrating three typical
connections through such a
switchboard are shown in
figures 1 to 3.

Installations for towns
whose requirements run to
several hundred lines, re-
quire somewhat different
treatment; but the equip-
ment, like the service re-
quirements, is simpler than
that for a large city. Since
there is usually some per-

See Stmwge'r
C. A X
Equipment
in operation at the
Illinois State
Convention
Leland Hotel, Springfield, Ill.

November 8-9-10

while for local calls the
service facilities are no dif-
ferent from those of the
large city exchange.

These remarks must not
be construed as being a plea
for the use of “simplified”
equipment in every case, or
as indicating that Auto-
matic switchboards are in-
capable of being designed
to meet the needs of those
communities where more
elaborate service features
are considered desirable.
C. A. X. switchboards have
been, and are still being in-
stalled with standard push-
button-less telephones, the
switches being arranged for
Automatic ringing (Auto-
matic code or harmonic
on rural or party lines).
Just as many such features

son in attendance at least

may be added as may be

part of the time each day,
the power equipment may be arranged so that the
charging of the battery is non-Automatic.

The trunk connections between switch groups are
arranged to secure the utmost economy of equip-
ment. Owing to the simpler requirements of toll
traffic in small exchanges it is not customary to
supply special toll selectors and connectors such as
are used in large city systems. Each toll trunk,
instead of being attached to a special toll first se-
lector, is treated just as if it were a subscriber’s

Tout

60

1
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Fig. 2—Subscriber No. 42 Calling Toll

Google

found desirable.

But it is realized that first cost in exchange equip-
ment is of utmost importance. An equipment may be
made so as to encompass the needs of every possible
class of subscriber under every conceivable condition,
but such equipment will not solve the problems of a
telephone company if the first cost is beyond its
reach. This is particularly true of the small exchange
owner, for whom financing is often the most difficult
phase of the telephone business.

ToLuw o
*
60
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[ ———
“ L e ———
e £

Fig. 3—Incoming Toll Call to Subscriber No. 60
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between cities quite far apart. This necessitates more
investment in lines and their equipment, but is often
felt to be worth the cost because of the immediate
availability which they secure. This is a condition
which is peculiar to manual working.

There are a few parts of toll service which are
essentially manual, such as

Information, (rates, conditions, etc.)

Charging for service (records, timing of calls,
discrimination, etc.)

Supervision, (introduction, release, etc.)

There are some cases of long free trunk lines which
are in many respects like toll lines, though they do
not have the above named manual essentials. But
the technical handling of switching is the same.

Why Automatic Toll Switching?

Any improvement is welcome if it gives better serv-
ice without more cost. It is doubly welcome if it im-
proves service and at the same time reduces the cost.
That is what Automatic switching on toll lines has been
found to do.

Automatic toll switching is used, because it enables
more business to be done over the same lines, and
shortens the time which the user has to wait for his
connection. This is secured by the high speed with
which a connection is set up and disconnected. The
latter is a gain of especial value, particularly at inter-
mediate switching offices.

INCREASED EFFICIENCY

The total business handled by a toll line has been
increased by 50% to 100% by the Automatic switching.

Manual toll switching is usually conducted as
follows:

The subscriber calls the A operator and requests
long distance. The A operator plugs up the connec-
tion to a recording toll operator who records the de-
sired call on a ticket and informs the subscriber that
he will be called when the connection is ready. This
connection is then pulled down.

The recording operator passes the toll ticket to a
toll line operator who calls an intermediate toll office
(if there be one) and requests a line to the desired
city. The toll operator at the intermediate office con-
nects the line through and rings the desired city, or
permits the toll operator at the originating exchange
to do the ringing.

The toll operator in the distant city answers the call
and plugs up a connection to the B board in the de-
sired office 1n that city. The B operator then plugs
up the connection to the desired subscriber line.

As the connection approaches completion, the toll
operator in the originating exchange calls a B oper-
ator in the proper office, who plugs up a connection
to the calling subscriber’s line. When the called per-
son in the distant city answers, the toll operator in
the - originating exchange calls the subscriber who
originated the call and permits conversation to take
place, making record of the time consumed.

When the subscribers hang up their receivers, the
toll line operator in the originating exchange and the
corresponding operator in the called exchange are ex-
pected to get in on the line as soon as practicable and
assist each other in pulling down the connection. It
is often necessary to ring the operator at the inter-
mediate toll office to get her to pull down her cords.

Automatic switching of toll lines is usually con-
ducted as follows:

The subscriber dials the long distance number,
which almost instantly connects him to the recording

Google
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toll operator who records the call as above and in-
forms the subscriber that he will be called. The ticket
is passed to the toll line operator, who dials up a
connection through the intermediate toll office, into the
distant city, and directly to the line of the called sub-
scriber. In all of this she is not delayed by waiting
for the help of any other operator.

When the called subscriber answers, the toll oper-
ator dials the number of the calling subscriber, which
automatically connects the toll line to the calling tele-
phone. Conversation now proceeds.

If desired, the toll operator can call the calling
subscriber’s line and hold it until the called person
answers.

When both subscribers hang up their receivers, the
toll operator pulls down her cords. This automatically
causes all the switches in the three places to release
and be restored to normal. This action is accom-
plished in less than one second.

Historical Notes:

Although development work has been going on for
many years, the period of greatest activity in experi-
ment and development was from 1910 to 1916.

Tabular presentation shows the development most
easily.

1907 Los Angeles, Cal. John Wicks dialed from Los
Angeles to San Diego, 125 miles (201 Km), 3-wire
operation, trial successful, although the line was
in bad shape.

1910 Newark to Columbus, Ohio. Trial circuit 3-wire
operation, successful. Resulted in 30 circuits
being put into use automatically in the next few
years.

1910-1911 San Francisco and Oakland, Cal. Subur-
ban toll, 2-wire.

1911 Aurora to Chicago, Ill. B. C. Groh used simplex
circuit through center of repeating coil.

1912 South Bend from Fort Wayne, Ind. Simplex
dialing, with way station at Warsaw, Ind.

1913 Winnipeg to Brandon, Canada. Simplex dialing.
H. M. Friendly’'s A.LE.E. paper on Automatic
toll switching, Vol. 32, Part 2, page 1305.

1914 Quadruplex dialing and quadruplex with phono-
plex, produced by Arthur Bessey Smith.

1915 Quadruplex common side used to dial from
Houston to Dallas, Texas. (Polar side used for
Morse). .

Private Automatic exchanges connected by long
trunks, Great Northern R. R., St. Paul to Duluth.

Composite used for Automatic dialing on phys-
ical lines and on phantomed lines, Ohio State
Telephone Co., John Wicks.

1917 Dakota Central Telo. Co., connected six ex-
changes by Automatic toll lines.

1920 Canada, Edmonton to Calgary, simplex dialing
on phantom circuit 300 miles (483 Km).

Canada, Saskatoon, Regina and Moose Jaw,
Automatic toll lines simplexed without manual

ringing.
THROUGH DIALING

Automatic dialing over toll lines is most profitable
in a region filled with Automatic exchanges, for then
the operator at the originating exchange can dial to
the called subscriber without the aid of any other
operator.

It is believed that as the present wave of Automatic
exchange construction makes itself felt in the years
that are coming, there will be increased use of Auto-

‘matic toll switching, first for the short haul business
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(perhaps under 500 miles) (804 Km) and afterwards
for much longer lines.

Operating Conditions:

Practice is tending toward the following conditions
as desirable to be met by any device for dialing over
toll lines.

1. Dialing must not cause noise on adjacent circuits,
or at least not enough noise to affect commercial
transmission of the voice.

2. When an operator seizes the line, the line must
be made busy wherever it may be seized by any other
operator or any switch.

3. The release must be simple, such as the pulling
out of the plug of the toll cord.

4. If the called line is busy (in the distant city)
or if a desired section of the toll line is busy, an
audible signal must be returned to the calling operator.

5. Ringing must be accomplished by the same act
as for manual operation, that is, by the operator pull-
ing the ringing key on the cord.

6. The line must be capable of being used manually
at any time.

Though the above conditions are recognized as being
desirable, many toll lines are being operated automatic-
ally with great satisfaction with one or more of the
conditions unmet. For instance, some have cut loose
entirely from manual operation, causing the oper-
ators to dial on the toll line for everything that they
want. The ringing is Automatic in the same way that
it is arranged for local calling, and the operator does
not ring on the line at all. Many variations are found
in practical use, from all of which much experience
is being obtained. '

Fig. 1—Effect of Leakage on

Toll Line Properties:

To dial over a toll line for setting up Automatic
switches is essentially a telegraph matter, with the
conditions of telephony added. But there is this dif-
ference: the apparatus must not need as much wet
weather adjustment as is permissible in telegraph
work. The relays are expected to work through all
variations of weather, from dry to wet and back again.

Copper wires No. 8 and No. 10 B & S gauge are
the most typical of the toll lines in which Automatic
dialing has been done.

If we consider only open-wire lines, the four elec-
trical properties will have approximately the follow-
ing values:

Conductor resistance, loop, ohms 6.8
Single wire ohms.............. 34
Insulation resistance, single

wire, megohms, erratic:

Dry weather ............. 10 16 10 16
Wet weather ............. 1 1.6 1 1.6
Capacitance, 2-wire loop, M. F.. 0.0086 0.0053 0.0082 0.0051
Simplex to earth, M. F 0.0123 0.0076 0.0121 0.0075
Inductance, 2-wire loop., M. H. 3.53 2.19 3.68 2.29
Simplex to earth, M. H....... 2.14 1.33 1.81 1.12

2-Wire Impulses

4.2 108 6.7
21 54 3.4

Dialing Circuits:

It is well to consider the line circuits by means of
which the switches at a distant exchange are con-
trolled. We will examine them as they appear without
any means for involving them in the talking circuit—
merely as impulse transmitting circuits.

Google
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The two-wire circuit of Fig. 1 is that which is now
used by all Automatic telephone exchanges. The two
battery conductors pass through the two windings of
a line relay (LR) to the two lines wires (—L and
+L) and unite at the contact springs of the calling
device (CD) in the subscriber’s telephone. Leakage
from one line wire to the other affects the dialing ad-
versely about twice as much as leakage from the nega-
tive line (—L) to earth. Leakage from the positive
line (4L) to earth does not affect the dialing very
much. In fact, on a line of moderate length it may
be dead grounded without causing the switch to fail.
This circuit is not much used for dialing on toll lines.

Ty
- b

Fig. 2—2-Wire Loop, Line Relay in Negative Line

The two-wire two-relay circuit of Fig. 2 is not very
much used. Since the line relay is in the negative
lead alone, it gets the full benefit (?) cf any leakage
on the line.

—_— - —LR.

C.0.

Gerens

L.
£ +LR
Fig. 3.—Rural Line Impulse Circuit

The two-wire two-relay circuit of Fig. 3, with the
impulsing relay in the positive lead is much used for
rural exchange lines, where there is likely to be much
leakage. For this purpose it is much better than Fig.
1. It is usual to reduce the impedance of the relay
in the negative lead during dialing by shunting it with

a non-inductive resistance.
NG
" |:\.__.

€D, 4 -f <
+T

= Fig. 4—Single Wire Line, Battery at Relay

The single-wire circuit of Fig. 4, with line relay
and battery at one end of the line is often used for
local dialing over a wire which is separate from the
talking wires. It dials about the same as Fig. 2.

T

co. 4 Ljﬁ_-

RES. =
Fig. 5—Single Wire Line, Battery at
Calling Device

I+

The single-wire circuit of Fig. 5, with battery at

the calling device end of the line, is the best for toll
dialing and is most used for that service.

(To be continued)
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