


0T frequent times during the
Wi past eighteen years we have

d installed in our Lincoln
Main Exchange, Automatic equip-
ment of the various latest type then
available.

“All of these types of equipment are
working together and furnishing a
grade of service that is very satisfac-
tory to the telephone using public.”

- M. T. Caster, Plant Superintendent,
Lincoln Telephone and Telegraph Company.
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fundamental case for automatic—that is, “Service.’
And service includes not only accuracy, speed, and
reliability, but transmission as well. It would be easily
possible to construct automatic switches to work with
a fair degree of satisfaction on lines with poor insula-
tion, with heavy leakage, or even on grounded lines.
But transmission on such lines, whether they termi-
nate in manual exchanges or automatic, can never be
satisfactory.

When we say that automatic switches are construct-
ed so as to have a wide margin of operation, we do
not mean that they can be expected to operate faith-
fully on lines where the conditions are so severe as to
bring the quality of transmission far below ordinary
standards; but that lines will become practically use-
less for common battery transmission purposes long
before they become so bad as to prevent reliable opera-
tion of switches.

Among those who have made no close investigation
of the subject there seems to be some doubt as to
whether automatic switches are not expensive to main-
tain in proper operating condition. In answer to this
we find it valuable to call attention to maintenance
expenses in actual exchanges in which automatic equip-
ment has been in operation for several years. In
every exchange where automatic is adopted, we recom-
ment definite maintenance routines, whereby switches
can be kept easily within the limits of operating possi-
bility continuously. We have found that where these
recommendations are followed faithfully, maintenance
expense is even lower than it is in manual exchanges
of similar size. As to the training of employes for this
work, our experience has been that the telephone com-
pany’s maintenance force can learn sufficient of the
principles of operation during the time that the auto-
matic equipment is being installed. In very rare cases
it is desirable to place a man in our manufacturing
plant for a short period, and this can be arranged for
when desired.

USING OLD TELEPHONES

In an effort to reduce the amount of investment to
as low a figure as possible, it is sometimes suggested
that when converting to automatic, the old telephones
be retained and equipped with dials. Except where
the telephones are of the local battery type, this can
be done, and has been done in very many cases. There
is no doubt, however, that it is more satisfactory to
install entirely new instruments, since they are de-
signed to operate especially in conjunction with auto-
matic switches, and transmission will be at its very
best when they are so used. It frequently happens,
however, that a company feels that in order to reduce
the amount of investment to as low a figure as possi-
ble, it would be better to mount dials on the old instru-
ments, and our experience has been that good service
can be given in this way.

“How much floor space is required for automatic
equipment ?”

The saving in the amount of floor space, although
great, is not usually so important as the saving in the
cost of building construction as a whole. There is a
decided reduction in the amount of space taken up by
the equipment itself: but the reduction of expense
of operators’ quarters, halls, stairways, etc., is by far
the bigger item. Frequently the automatic equipment
is installed in the same building that formerly housed
the manual switchboard., although it is desirable to con-
struct an entirely new building for the purpose.

“When the telephone line or instrument is out of
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order on an automatic system, how is the trouble
reported ?”’

In every automatic main exchange, there is at least
one operator present to handle toll service and perform
those functions that cannot well be taken care of by
machines. This operator is reached by dialing a spe-
cial number. It frequently happens that where the
toll traffic is not heavy, the toll operator can care for
all complaint and information calls as well. In other
cases a special position is ingtalled. In the case of an
unattended exchange (C.A.X.), the subscriber may
reach an operator in the city gwehange by a similar
method.

“Have any automatic switchboards been taken out
of service and manual substituted ?”

Sometimes in competitive territory a company oper-
ating an automatic switchboard has been bought out
by a competitor and the switchboard dismantled. In
no case has an automatic switchboard been removed
because it has reached the end of its useful life or has
failed to give satisfactory service.

RURAL EQUIPMENT

“What number of stations can be placed on an
automatic rural line, and how are they signalled?”

There are no real limitations as to equipment, except
that the lines must be full metallic. If selective har-
monic ringing is required, as many as ten stations may
be placed on a line and loop dialing used. For a larger
number of stations, automatic code signalling is used
with either loop or simplex dialing. As many as
twenty stations can be handled this way if desired.

“How are calls to dead numbers, changed numbers,
etc., handled ?”

In every automatic switchboard provisions are made
so that by making a very simple change in the terminal
assembly, such calls are automatically routed to the
information or other operator for disposal.

“Is our company too small for the use of Automatic
to be profitable?”

To attempt to draw a definite line in size of sub-
scriber list beyond which Automatic equipment will
not prove in, would be futile. At the same time there
is little doubt that for companies operating single
exchanges of 100 or 200 subscribers, for Automatic
to be profitable, all operators must be eliminated.

There is a plan, however, whereby such small ex-
changes can be made very profitable. This is, by
establishing a toll checking center for two or more
such exchanges in a community, and installing C.A.X.
switchboards for local traffic. The only operating cost
in such cases would be that of toll checking which
could be shared by all companies. and that of periodic
maintenance visits which would be negligible. It is
probable that this plan will be used very extensively in
the future.

The above questions by no means include all of the
topics in which operating men are showing interest;
but they are typical, and indicate that the progressive
telephone man today is thinking automatic more than
ever before.

SERVICE AND PROFITS

Naturally the two phases of the business uppermost
in his mind are rates and service. They are
fundamental; evervthing else depends on these
considerations.

The writer has frequently spoken with operating
men using manual equipment who declare their profits
are just as high as those of automatic operating com-
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Service as Rate Basis

B Y far the most important development revealed by

a review of recent decisions on rate cases is the
increasing tendency for regulating bodies to take a de-
cided stand against basing rates entirely on property
valuation. Quality of service is becoming more and
more important a consideration in aiding a commis-
sion to reach a fair decision.

This was emphasized recently when a certain state
commission, in refusing an increase of more than 15
per cent (leaving the company with the lowest tele-
phone rates in the state), while admitting that the rates
granted would not pay a fair return on the amount of
money invested, declared that they were awarding the
company all that the service warranted.

This opinion declares that the proper basis for
rates is not what the service costs under conditions
where antiquated or extravagant equipment is used,
but what it would cost if the equipment were modern
and efficient.

This does not mean, of course, that it is fair to
make service alone a basis for rate awards, but it does
mean that it is to become a more important factor in
the future.

The service rendered by companies operating Auto-
matic protects them from such adverse decisions as the
one outlined above.

“Inexpensive” or “Cheap”

IT is quite natural that one of the chief resistances

that the telephone operating man builds up in his
mind when approached concerning his attitude toward
automatic is against the somewhat higher first cost of
that equipment as compared with manual. Nobody
wants to pay 20 or 30 per cent more for a certain
class of product unless he can be assured in his own
mind that the additional cost will eventually be more
than justified.

The whole question of cost of telephone equipment
resolves itself into this: Does the prospective buyer
want something “inexpensive,” or something “cheap”?
For a product to be “inexpensive” its value must ex-
ceed its cost, however high that cost may be. A
“cheap” product has its cost reduced to an attractive
figure, but at the expense of value.

Herein lies the fundamental difference between man-
ual and automatic telephone equipment. Automatic
equipment is inexpensive because, even though costing
somewhat more at first, it eventually brings more real
value in profits and satisfaction to those who buy it.
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New York Telephone Men Meet

TWO hundred and fifteen delegates, representing
315 independent telephone companies, attended
the opening session of the first annual convention of
the Upstate Telephone Association at the Hampton
Hotel on January 18.

Mayor William S. Hackett welcomed the delegates
to Albany, and Mr. George R. Fuller, president of
the association, responded. Mr. Roy S. Smith wel-
comed the members in behalf of the Chamber of Com-
merce.

Other speakers on the program were Messrs. F. B.
MacKinnon, president of the United States Telephone
Association ; Charles E. Morris of New York, W. S.
Vivian of Chicago, and J. G. Ihmsen of Albany, all
of whom talked on the telephone situation, growth of
telephone associations, insurance, and accident preven-
tion.

Mayor Hackett in his address of welcome declared
co-operation essential in every business. “A demon-
stration of the co-operation and harmony which exists
in the telephone business is shown in the gathering
of so many independent operators here in Albany,”
he said. “I hope you will make Albany the perma-
nent headquarters of all future conventions, and I want
you to feel that Albany is on the map and extends its
heartiest welcome to all,” he declared.

Senator Frederick M. Davenport and Mr. E. B.
Rogers, telephone engineer of the public service com-
mission, spoke at the second day session.

Remarkable Record of Automatic Service
at Lincoln

THE Automatic equipment in the Main Office at

Lincoln, Neb., furnishes almost a complete his-

tory of Automatic telephone development since 1903,

when the first switchboard of 3,000 lines was placed in

service. Following is a brief summary showing the

original 1903 installation and the various additions

made since that time:

1903—3,000 lines 3-wire local battery with individual
first selectors.

1905—1,000 lines 3-wire local battery with individual
first selectors.

1906—500 lines 3-wire local battery with individual
first selectors.

1906—500 lines round type Keith units 3-wire local
battery.

1907—1 Keith flat type 3-wire local battery P.B.X.
unit.

1910—10 2-wire Keith units, common battery.

1910—2 2-wire P.B.X. units, common battery.

1911—5 2-wire Keith units, common battery.

1012—10 2-wire Keith units, common battery.

1916—1 2-wire P.B.X. units, common battery.

1919—5 2-wire Keith units, having connectors with
horizontal type relays.

In a letter recently received from Mr. M. T. Caster,
plant superintendent of the Lincoln Telephone & Tele-
graph Company, he says, in referring to this summary:

“All of the equipment listed above is still in service
in practically its original form, with the exception of
the 500 lines of individual first selector equipment in-
stalled in 1906. These switches were remodeled in
1912 and used to provide additional trunk switches
at that time. No equipment has been discarded except
parts of the original power plant which became inade-
quate for our needs in recent vears.
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by careful attention to maintenance, and the installa-
tion of proper quantities of equipment. Even here
the comparison may be qualified by pointing out that
during the busy instant, the necessary average delay

due to busy equipment is much greater on a manual .

switchboard than on automatic.

But in an automatic exchange there are no errors
due to manual operation. This is where the biggest
difference shows and must always show, in a compari-
son between the two types of equipment.

At the Minnesota State Convention

HE opening session of the 13th Annual Conven-

tion of the Minnesota Telephone Association at
the West Hotel, Minneapolis, Tuesday afternoon, Jan-
uary 24th, had an unusually large attendance. Almost
300 people registered there during the three days of
the Convention.

The addresses and papers presented were all excel-
lent and a great deal of interest was manifested in
them. The subject which aroused the greatest interest
was that of high line interference, a discussion of which
took place at the Wednesday afternoon session.

The old board of directors were re-elected. The
members are: H. F. Leuders, Norwood; Thomas
Vollom, Erskine; E. P. Wright, Alexandria; D. W.
Gretorex, Blue Earth; Jay Greaves, Glencoe; P. M.
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Ferguson, Mankato; W. S. Clay, Hutchinson; Irving
Todd, Hastings; F. D. Linquist, Fulda; and D. M.
Neill of Red Wing.

One of the most interesting addresses of the con-
vention was that by Professor C. M. Jansky of the
Department of Electrical Engineering, University of
Minnesota, on the subject of “Wireless Telephony.”

Wednesday evening a complimentary banquet and
theater party was tendered to members of the associa-
tion by the exhibitors and others interested in sales.
This was the largest banquet the association has ever
held, approximately 250 being present. Orchestra
music and solos were rendered during the meal.

At the concluding session on Thursday morning two
addresses were made.

The first address was on the “Toll Situation,” by
Roy F. Wilder, commercial engineer of the Tri-State
Telephone and Telegraph Company. This was fol-
lowed by a discussion on “Public Relations,” led by
Mr. P. M. Ferguson, manager of the Mankato Citi-
zens’ Telephone Company.

The directors held an organization meeting Thurs-
day afternoon and elected these officers:

President, Jay Greaves, Glencoe; vice-president, E.
P. Wright, Alexandria; vice-president, D. W. Gre-
torex, Blue Earth; secretary-treasurer, E. C. Kast.
The executive committee consists of D. M. Neill, Red
Wing; H. F. Leuders, Norwood ; and D. W. Gretorex.
Blue Earth.

Automatic Switching of Toll Lines

A Paper Presented Before the Western Society of Engineers
in Chicago on Thursday, October 6th, 1921, and Reprinted
Here by Permission.

By ARTHUR BESSEY SMITH

Chief Research Endineer
A ic Electric C

(Concluded from last month.)

The Fort Wayne operator seizes the line with Bend thru her calling device (CD-2).

a key (CD key-1). This makes the line busy on
the toll board, switches the
line thru at Warsaw and
closes the loop to the 2-
wire Automatic switch-
board. The ground placed l
on the release trunk by the
first selectors actuates the
usual busy signal at the
South Bend toll board and
prevents the cut off relay
(COR) from being oper-
ated if the operator should
plug in.

At Warsaw, the switch-
ing relay (Sw Ry) locks
itself into circuit, so that
the calling device key (CD
key-2) cannot open the
simplex circuit.

The rest of the operation
is self-evident.

The Warsaw operator
by throwing the calling
device key (CD key-2)
cuts off the simplex from

FT WAYNE TOLL
BOARD '

WARSAW TOLL BOARD

Fort Wayne and grounds the simplex toward South
The con-
trol is the same as before.
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Fig. 19—Automatic Toll Line, Fort Wayne to South Bend





