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Automatic Telephone

A Journal of Information for the
Telephone Profession

Issued Monthly by

AUTOMATIC ELECTRIC COMPANY
CHICAGO, U. 5. A.

H. E. CLarHAM

Editor

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

AUTOMATIC TELEPHONE

for “Automatic Telephone,” we took the liberty

of addressing a request to each of our many read-
ers for criticisms and suggestions for increasing the
value of the publication to the telephone field.

The replies received so far have been extremely
gratifying both in number and nature. We are
pleased to take this opportunity of thanking those
of our readers (and they were the majority) who
expressed themselves as being entirely satisfied
with the paper as it is conducted at present; but
we are still more grateful to those who have pointed
out ways in which improvements are possible.

These comments have enabled us, in some meas-
ure, to “see ourselves as others see us,” and for this
we are profoundly thankful. We wish to assure
our readers that their suggestions will prove very
valuable to us in making our publication more in-
teresting and valuable to them.

* % %

A particularly large number of the replies re-
ceived contained the suggestion that we initiate a
Query Column, where questions on the application,
operation or maintenance of Strowger equipment
could be answered for the benefit of all readers.
This seems to us an excellent suggestion, and if
readers who are perplexed about any particular
phase of Automatic Telephony will write us, we
will be glad to put them straight. Only bona fide
questions of genmeral interest can be answered in
these columns; others will be referred to our en-
gineering or operating departments for special
answering direct to the correspondent.

* * * %

We do not believe we are undeceiving the readers
of “Automatic Telephone” when we tell them that
the prime purpose of this publication is, frankly, to
facilitate the sale of Strowger Automatic equipment.
Ever since its inception more than eight years ago,
we have endeavored (and we believe with consid-
erable success) to attain this purpose by placing
before the telephone industry, the facts relative to
our product and its application. We propose still
to be guided by such a policy, for “Automatic Tele-
phone,” like any other house publication intended
for outside distribution, is primarily a publicity
medium.

If, in telling our readers about our product we
succeed in interesting or entertaining them, we shall
be highly pleased. If, further, we succeed in con-
vincing them, as we are ourselves convinced, that

IN making the recent check on the mailing list

[October, 1921]

Strowger Automatic equipment has a legitimate
place in every telephone exchange today, we shall
be more than pleased. This paper will then have
accomplished all that we ever hope or expect that it
will accomplish.

“For Value Received™

R. F. B. MacKinnon, President of the United

States Independent Telephone Association,
struck an important note in his address before the
Indiana Telephone Association at Indianapolis,
when he intimated that the only real and perma-
nent solution to the rate and service problems con-
fronting the telephone industry, is compensation
proportionate to the grade of service rendered.

There has been and still is much injustice in the
matter of telephone rates, although conditions in
this respect are today vastly better than they have
been in the past. There was a time when a tele-
phone company needed only to show figures proving
their return was inadequate in order to be awarded
an upward adjustment in rates, when very possibly
better management would have made such an award’
unnecessary. Obviously such a procedure was an
injustice to the live manager, and frequently served
to discourage honest effort.

Fortunately, regulating commissions are coming
closer and closer to the realization that penalizing
inferior service and rewarding satisfactory service
regardless of profits is a much more equitable ar-
rangement, and is a step in the right direction.

But there is still much to be done. As yet, except
in one or two isolated cases, there has been no at-
tempt to define satisfactory service, or to establish
definite grades of service. The present methods of
establishing rates through court procedure are slow,
uncertain, and costly, and because of this are still
too often unfair. It will not be an easy matter to
establish definite rates for definite grades of service,
but if done it will eventually facilitate the work of
commissions and serve to encourage those com-
panies that are in the husiness for the pleasure and
prestige as well as profits that come with the rend-
ering of first class telephone service.

Death of Howard Spencer Baker

T is with very real regret that we have to record

the death of Mr. Howard S. Baker, of Sioux City,
Iowa, who passed away suddenly on the afternoon
of September 9th, at the age of 60 years. For the
past 16 years Mr. Baker had been President and
General Manager of the Sioux City Telephone Com-
pany, and under his care and constant personal at-
tention the company prospered until it has become
one of the most successful in the United States.

Besides being an active worker in the business
life of Sioux City, Mr. Baker figured prominently
in social and club life. He was an organizer and
one time president of the Sioux City Country Club,
president of the Sioux City Boat Club and a charter
member of the B. P. O. E. The deceased is sur-
vived by his widow, one son, and a brother.

Mr. James A. Rae, formerly General Superin-
tendent of the Sioux City Telephone Companv. has
been appointed Vice-President and General Mana-
ger and will take over the active management of the
company.
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Books Received

Three Valuable Publications Recently Released that will be of Interest
to All that are Engaged in the Telephone Business in Any Capacity

sey Smith, E. E., Mem. A. I. E. E,, and Wilson
A Lee Campbell, E. E, Fellow A. I. E. E. Mec-
Graw-Hill Book Co., New York, N. Y.

This book and the authors thereof need little in-
troduction to the telephone world. The first edi-
tion, which appeared in 1914, was the first publi-
cation to be devoted entirely to Automatic tele-
phone systems and made many enthusiastic friends
n the industry. In the second edition, just pub-
lished, the subject matter has been re-written almost
entirely.

Practically every development that has occurred
during recent years has been added to the present
volume, all circuits and mechanical details have been
brought up-to-date and much new material added.
The chapters on “Trunking, its Physical Arrange-
ments and Variations” and “Traffic Studies,” em-
body the very latest practices of the manufacturing
companies and are of particular importance to the
equipment engineer and operating man. Automatic
switchboards for rural lines and small exchanges
are also treated at length.

Although the subject matter refers principally to
the Strowger system as manufactured by Auto-
matic [lectric Company and its associated compan-
ies in different parts of the world, other Automatic
systems, including the rotary and panel type sys-
tems of the Western Electric Company, and the
North Flectric Company’s Automanual system are
thoroughly covered.

Any telephone man to be successful, cannot afford
to neglect the study of the most significant develop-
ments in his work. The second edition of this well
known book places such developments easily and
and in an interesting manner within his reach.

AUT()MATIC TELEPHONE SYSTEMS, by
William Aitken, M.LEE.,, AAmILE.E,, Vol 1,
Benn Bros., L.td., London.

This is a comprehensive book covering many sys-
tems including the following:

Automanual (Coventry Automatic Telephones)

American Automatic Telephone Co.

Lorimer System.

Relay Automatic Telephone Co.

Siemens Brothers.

Strowger System  (Automatic  Electric  Co.,
Chicago, Automatic Telephone Manfg. Co.,
Ltd., Liverpool, and associated companies).

Western Electric Panel Type System.

Western Electric Rotary System.

The descriptive matter is preceded by an interesting
statement of the development and present status of
Automatic telephony, properly emphasizing the im-
portance of Automatic switching at the present time.

The first volume, now available, is devoted to de-
scriptions of the various systems, their mechanism and
electrical circuits, with a little about trunking. This
book very thoroughly tries out on a large scale a new
method of describing circuit operation. The descrip-
tion is written in very small paragraphs, each limited
to a single action. Iiach of these paragraphs is num-
bered and the same number placed on every wire in
the diagram through which current flows in sccuring

a_ UTOMATIC TELEPHONY, by Arthur Bes-

that action; a very complete and detailed method of
circuit description.

-Many of the diagrams are printed on folders, which
may be spread out to the right, making it easy to read
any page containing a description of a circuit.

The second volume (to appear later) will cover sub-
station equipment, party lines, multi-office systems,
measured service, trunking, traffic and power plants.

On the whole these volumes form a valuable addi-
tion to the literature of modern telephony.

ELEPHONE SERVICE, U. S. Bureau of Stan-
dards, Telephone Division. Superintendent of
Documents, Washington D. C.

This bulletin is the result of many months of close
study and reasearch by the Bureau of Standards, and
serves to clarify many important but formerly obscure
points in the rendering of telephone service.

The book begins with an interesting history of tele-
phone development and follows with a semi-technical
description of the various types of plant equipment in
use to-day and the way in which they attempt to meet
modern telephone service requirements.

Attention is directed particularly to the section en-
titled “Principal Elements of Telephone Service,”
which describes in detail the various points to be con-
sidered in the grading of telephone service. Rate prob-
lems and commission laws are also fully treated. At
the end of the book many valuable statistical tables
are presented.

This volume is of value to all telephone men, and
particularly to operating men and others who are en-
trusted with the task of rendering telephone service to
the public.

Some Interesting Figures on Dial
Maintenance Cost

NE of the favorite contentions of those that doubt
the validity of complete Automatic operation of
telephone systems is that the calling device, with which
each Automatic telephone is equipped, is too deli-
cate a piece of mechanism to be entrusted to tele-
phone subscribers, the great majority of whom are
unfamiliar with mechanical movements and forces.
Mr. A. B. Clark, Operating Manager of the Uni-
ted Home Telephone Company, Muskegon, Mich.,
has kept careful records of the labor and material
costs in maintaining the calling devices used by the
subscribers of the Muskegon exchange, which has
been operating automatically for about six years.

The maintenance data recently received cover the
twelve-month period ending December, 1920. Dur-
ing this period there were an average of 4600 calling
devices in use and of these only 382, or 8.3% re-
quired attention. Since most of these calling de-
vices have been thoroughly tested by six years’ of
ordinary operation, these figures indicate that in the
average case a calling device would require atten-
tion only once in twelve vears.

The total material and labor cost was $192.32, or
an average of about five cents per dial per year, a
really insignificant amount when set off against the
contentions of those who still oppose Automatic on
the grounds of excessive dial maintenance cost.
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Indiana’s Good Convention

“Service” and “Co-operation” were the Keynotes of the Second Annual Convention
of the Indiana Telephone Association. Wide Variety of Interesting Topics Discussed.
Manufacturers’ Exhibits Prove Great Attraction

HAT the telephone men of Indiana are live
and up to date in every way was evidenced by
the success of the second Annual Convention

of the Indiana Telephone
held September 13th and

Association, which was

Mr. F. B. MacKinnon, President, U. S. Independ-
ent Telephone Association, Chicago, was the next
speaker, and discussed with the Convention three
different subjects. First: The necessity of solving

the problem of inductive

14th at the Severin Hotel,
Indianapolis.

interference. Second: The
necessity for getting more

The program and the prompt relief where in-
speakers back of it were See StTowgeT creased rates are necessary.
altogether excellent, and . Mr. MacKinnon empha-
sreat interest was mani- Automa tic sized the need of classify-

fested in the live and in-
teresting subjects discussed.
It was felt that a large
number of managers left
the Convention feeling that
many of their personal
problems had been an-
swered either in part or in
full by those that took part
in the discussions.

When on Tuesday morn-
ing, September 13th, the
Hon. Henry A. Barnhart,
President of the Associa-
tion, called the meeting to

Equipment
in operation at the
National

Convention
Hotel Sherman, Chicago, Il

ing exchanges so that an
exchange of a certain size
operating under certain
conditions and rendering a
certain grade of service,
would take the rate of its
class. He said that at the
present time with some
companies managed effi-
ciently and others ineffi-
ciently, while both the size,
amount of investments,
expenses, etc., are the same,
and they get the same rate,
the service in one is very

ti superior to that of the
%ger'w%?“;fﬂly f!é;?feﬁ?ﬁ NovembeT 15'16'17’18 ot}}:er. Mr. MacKinnon’s
were present. , third topic was excess
After expressing his profits taxes.
pleasure at seeing such a When Mr. MacKinnon

fine attendance, he introduced to the Convention the
Governor of Indiana, Hon. Warren T. McCray. Mr.
McCray’s address was of the kind that wins the con-
fidence and good will of every audience. It was not
necessarily a telephone talk, but a frank heart-to-
heart talk on the responsibilities he had in his posi-
tion as Governor. He told his audience of the kind
of government he was trying to put into active
effect and of the type of men that he was appointing
to office. He alluded to the Public Service Com-
mission and the members he had appointed, and in-
dicated that he was well satisfied with his choice
and with the results they were obtaining.

The Governor’s address was followed by a for-
mal address by the President, Mr. Barnhart. Mr.
Barnhart reviewed the work of the association and
outlined the need for more aggressive work for the
future, emphasizing the need for having every com-
pany in the State of Indiana as a member, and not
only as a member, but as an active member of the
Indiana Association.

Next on the program was the Hon. Geo. M. Bar-
nard, of the Indiana Public Service Commission.
Judge Barnard’s address was on the subject of Gov-
ernment, but before taking up this subject, he made
an earnest plea to the tclephone men of Indiana for
fair play and co-operation. He asked that telephone
men give the Commission a fair chance and a care-
ful study of all matters before condemning its mem-
bers.

Mr. F. O. Cuppy. Secretary of the State Associa-
tinn, presented the Secretary’s report.

was introduced, he mentioned that it was the first
time he had been able to meet with them since they
had married into the Bell family. He mentioned,
however, that he was very well acquainted with their
mother-in-law down at New York, and that he had
found from experience that mother-in-laws usually
had their own way about things.

NECESSITY FOR PUBLICITY

When Mr. J. G. Brown, President of the Indiana
Federation of Farmers’ Associations, was next in-
troduced, he asked how many in the audience had
heen raised or had worked on farms. Practically the
entire audience responded. Mr. Brown gave a most
interesting talk from the farmer’s viewpoint. He
very frankly stated that from the farmer’s view-
point, it did not look a bit right to have telephone
rates increased when everything else was apparently
coming down in price. He frankly admitted that
his relations with the telephone business had always
taken the form of objecting to increases in rates and
finding fault with the service. He explained this by
further stating that the farmers objected to increases
in rates mainly because they assumed that the tel-
ephone companies had always made good profits in
the past, and that their future looked bright. The
lesson to be lcarned from this is unquestionably
that telephone men everywhere not only need to
know the facts as they see them, but must take
every possible opportunity to make their patrons
fully informed of their business.
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The talks given by Mr. F. V. Newman, of La
Porte, President of the Northern Indiana Tele-
phone Association; L. W. Conarroe, of Brookston,
representing the Benton Telephone Association; W.
L. Bott, of Rensslaer, President of the ]asper
County Telephone Company, describing the history,
purposes and objects of their respective associations,
were most interesting. Those who were present
could not help but realize that there was a great
value in such organizations, that there was a real
field for them and a need for the work they are
doing, and that they should get together even more
often rather than less often.

Mr. S. M. Isom, of Mitchell, President of the
Southern Indiana Telephone Company, gave a most
interesting address on Public Relations, Mr. L. C.
Griffitts, of Seymour, Secretary and Treasurer,
Southern Indiana Telephone Association, presented
his views as to the future telephone business.

On Wednesday, Mrs. A. T. Cox, Director, De-
partment of Women and Children, Indiana Indus-
trial Board, presented an interpretation of female
labor laws as affecting telephone companies. This
was listened to with great interest. All telephone
managers realized that operators are and for sev-
eral years past have been a real problem. The in-
formation given by Mrs. Cox simply showed that

TELEPHONE [95]

they were even more of a problem than many had
supposed.

On Wednesday afternoon, Mr. A. C. Lindemuth,
of Richmond, ex-President, National Independent
Telephone Association, gave an interesting address
on the origin and development of district, state and
national associations. Mr. W. S. Vivian, of Chi-
cago, Manager Public Relations Department, Auto-
matic Electric Company, made a plea for a more
thoroughly active organization and for greater pub-
licity. Mr. Frank E. Bohn, General Manager of the
Home Telephone and Telegraph Company, Fort
Wayne, gave a most inspiring address, using for his
text the word “Courage.”

The manufacturers’ exhibits on the twelfth floor
were very complete both as to variety and type.
The array of modern plant devices and equipments
excited great interest. Prominent among these were
the various types of central office switchboard equip-
ment, of which probably none attracted greater at-
tention than the Strowger Automatic exhibit.

Most of the visitors were unanimous in their en-
thusiasm for the Strowger system and expressed the
opinion that it is coming more and more to be recog-
nized as the only solution to the problem confront-
ing the telephone managers today.

Standard Nomenclature for Telephony

List of Definitions Reprinted from Chapter XII of the
Standards of the American Institute of Electrical Engineers

(Concluded from last month)

12229 Superimposed Ringing Current.—A superimposed
ringing current is a combination current for ringing,
consisting of a direct and an alternating current.

12230 Pulsating Ringing Current.—A pulsating ringing
current is current for ringing in which the succeeding
impulses are separated by intervals approximately
equal to those of the impulses themselves.

12231 Harmonic Selective Signaling.—Harmonic selec-
tive signaling employs devices tuned mechanically or
electrically to the frequency of the ringing current, so
that each device will not operate when receiving cur-
rent intended to operate another device.

12232 Multiple Harmonic Signaling.—Multiple harmonic
signaling employs frequencies which are integral mul-
tiples of the lowest frequency.

12233 Non-Multiple Harmonic Signaling.—Non-Multiple
harmonic signaling employs frequencies which are not
integral multiples of the lowest frequency.

12234 “To Call”.—“To call” is to originate a telephone
call.

12235 “To Dial”.—“To dial” a number is to use a dial
type of calling device in order to control automatic
switches.

12236 “To Set Up”.—“To set up” a number is to use a key
type or multiple lever type of calling device in order
to control automatic switches.

12237 Calling Device.—A calling device is an apparatus by
means of which automatic switches are controlled for
the purpose of establishing a connection.

12238 Calling Party.—A calling party is a person who
originates a telephone call.

12239 Called Party.—A called party is the person who
answers when a station is called.

12240 Reverting Call.—A reverting call is one betwcen
two stations on the same subscriber line,

12241 Telephone Traffic—Telephone traffic is the aggre-
gate volume of communication handled in a given time,

12242 “Busy.”—"Busy” is the condition of a line or an
apparatus when it is in use.

12243 Free.—Free is the condition of a line or an appara-
tus when it is not in use. Free is the oppostte of busy.

12244 “To Make Busy”.—“To make busy” is to cause a
line or an apparatus to appear to be busy.

12245 “To Release” or to “Disconnect”.—“To relcase” or
“to disconnect” is to terminate a telephone connection
by disengaging the apparatus.

12246 “To Clear”.—"“To clear” is to restore a line or an
apparatus to the free condition,

12247 Trunk.—A trunk is the wire connection between
switching devices or central offices.

12248 Trunk Circuit.—A trunk circuit is a trunk with its
associated individual apparatus.

12249 Trunked Call.—A trunked call is one which em-
ploys an interoffice trunk or a trunk between two
switchboard positions.

12250 Relay.—A relay is a device by means of which con-
tacts in one circuit are operated by a change in condi-
tions in the same circuit or in one or more associated
EircEits (See Rule 4016 standardization Rules, A. I.

1918

12251 Polar Relay A polar relay is a relay which oper-
ates in response to a change in the direction of the
current in the controlling circuit.

12252 Quick Operating Relay.—A quick operating relay
is one which operates its contacts within a specified
brief time limit.

12253 Quick Release Relay.—A quick release relay is one
]VVthh releases its contacts within a specified brief time
imit

12254 Quick Acting Relay.—A quick acting relay is one
which has the properties of both a quick operating and
a quick release relay,

12255 Slow Operating Relay.—A slow operating relay is
one which will not operate until after a specified delay.

12256 Slow Release Relay.—A slow release relay is one
which when operated will not release until after a
specified delay.

12257 Slow Acting Relay.—A slow acting relay is one
which has the properties of both a slow operating and
a slow release relay.
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12258 Line Relay.—A line relay is one whose coil is nor-
mally in the line circuit.

12259 Cut-Off Relay.—A cut-off relay is one which when
operated disconnects from a line apparatus normally
connected to it.

12260 Relay Coil Section.— A relay coil scction is onc of
two or more windings of a co.d on one and the same
core. The several sections may be concentric or
placed side by side on the core.

12261 Tension Spring.—A tension spring is one which
functions to exert mechanical pressure but does not
carry an electrical current.

12262 Contact Spring.—A contact spring is one which
takes an electrical part in switching a circuit.

12263 Main Contact Spring.—A main contact spring is
one which may switch a circuit between two or more
other contact springs.

12264 Armature Spring.—An armature spring is the first
of a group to be moved by the armature. It may or
may not be a main contact spring.

12265 Plunger Spring.—A plunger spring is the first of a
group to be moved by the plunger.

12266 Impulse Springs.—Impulse springs are those which
act to make or hreak a circuit for the purpose of send-
ing impulses.

12267 Make-Before-Break Contact Springs (Abbreviation

.B.B.”).—Make- hefore break contact springs are
those in which the main spring touches the front con-
tact hefore it breaks away from the back contact. Also
called a continuity preserving contact.

12268 Back Contact Spring.—A back contact spring is one
against which the main contact spring rests when in
the normal position.

12269 Front Contact Spring.—A front contact spring is
one against which the main contact spring rests when
in the operated position.

12270 Automatic Signaling.—Automatic signaling is ef-
fected without the aid of an operator.

12271 Automatic Switch.—An automatic switch is a re-
mote control device for controlling talking or signal-
ing circuits.

12272 Finder Switch.—A finder switch iy a switch con-
nected to one of a smaller number of circuits and
which finds automatically a ¢ircuit out of a larger num-
ber of circuits from whence the signal comes,

12273 Line Switch.—A line switch is a switch connected
to one of a larger number of circuits from which a
signal comes and which finds automatically a circuit
out of a smaller numher of circuits,

12274 Selector Switch.—A selector switch is a switch
whose duty is to select a particular group of trunks
and one trunk of the group selected. In particular
cases, one of these functions may be omitted.

12275 Connector Switch or Final Selector.—A connector
switch or final selector is a switch whose duty is to
establish a connection with the called line. It is usu-
ally operated by the last digit or digits of the call
number.

12276 Switch Frame.—A switch frame is a structure for
mounting an assembly of switching apparatus which
may be integral therewith.

12277 Section of Switches.—A section of switches, con-
sidered from a trunking standpoint. is a group of ad-
jacent switches whose banks are multipled together.

12278 Switchroom.—A switchroom is a room which con-
tains an assemblage of automatic switches and asso-
ciated apparatus.

12279 Bank Wires.—Bank wires are those wires which
multiple adjacent switch banks to each other.

12280 Bank Cable.—A bank cable is one which connects
a switch bank to a terminal rack.

12281 Multiple Cable.—A multiple cable is one which mul-
tiples togcther two or more sections of switch banks
by connecting together their terminals.

12282 Impu]se.—-\n impulse is any sudden change of brief
duration in the current of a circuit.

12283 Make Impulse.—A make impulse is an impulse due
to a temporary flow of current,

12284 Break Impulse.—A hreak impulse is an impulse due
to a temporary interruption of current.

12285 Impulse Frequency.-—-The impulse frequency is the
number of impulsces occurring per second. The re-
ciprocal of this is the impulse period.

12286 Impulse Period.-The impulse period is the period
of time included between the corresponding points in
periodically recording impulses. It thus corresponds
to the period of alternating current.

TELEPHONL | October. 19211

12287 Impulse Ratio.—Impulse ratio is the ratio of dura-
tion of an impulse to the impulse permd

12288 Impulse Circuit.—An impulse circuit is one through
which impulses are transmitted.

12289 Telephone Impulse Repeater.—A telephone impulse
repeater is a device for repeating impulses from one
line circuit into another and for performing other
duties.

12290 Supervisory Signal.—A supervisory signal is a de-
vice for attracting attention of an attendant to a duty
in connection with switching apparatus or its acces-
sories. This includes cord supervisory lamps on a
manual switchboard and the supervisory lamps in an
automatic exchange which indicates that a switch has
been occupied but has not completed its function.

12291 Tell-Tale Signal.—A tell-tale signal is a device for
locating the failure of some apparatus: for example,
the blowing of a fuse, the continued drawing of heavy
current by apparatus intended to receive only moment-
ary current, etc,

12292 Alarm Signal.-—Aun alarm signal is a sound produc-
ing device for attracting attention to cither a super-
visory or tell-tale signal.

12293 Amplifier.—See $#13040.

ater is a de-
vice for amplifying a voice current from one line cir-
cuit into another line circuit.

12300 Telephone Receiver.—A telcphone receiver is an
electrically operated device designed to produce sound
waves or vibrations which correspond to the electro-
magnetic waves or vibrations actuating it.

12301 Microphone.—A contact device designed to have
its electrical resistance directly and materially altered
by slight differences in mechanical pressure.

12302 Telephone Transmitter.—A telephone transmitter
is a soundwave-operated or vibration-operated device
designed to produce electromagnetic waves or vibra-
tions which correspond to the sound waves or vibra-
tions actuating it.

12303* Coefficient of Coupling of a Transformer.—The
coeflicient of coupling of a transformer at a given
frequency is the ratio of the mutual impedance be-
tween the primary and secondary of the transformer.
to the square root of the product of the self-impe-
dances of the primary and of the secondary.

12304 Repeating Coil.—A term used in telephone practice
meaning the same as transformer, and ordinarily a
transformer of unity ratio.

12305* Retardation Coil.—A retardation coil is a reactor
(reactance coil) used in a circuit for the purpose of
selectively reacting on currents which vary at differ-
ent rates.

(12303) Single frequency voltages nnd currents are here suppored

to be reprekented by complex numberx. Their ratio is therefore a
complex number.

'(1210 5) In lelephone and telegraph usage, tha terms ‘‘impedance
ceil.”” ‘inductance coil,’* ‘‘choke cml" and ‘‘reactance coil’’ are
sometimes used in place of the term ‘‘retardation roil."’

Second Edition Now Available
Automatic Telephony

By ARTHUR BESSEY SMITH,
E. E,, Member, A. 1. E, E.
and
WILSON LEE CAMPBELL,
E. E, Fellow, A . L. E. E

This well-known hook has been thor-
oughly revised and brought into harmony
with the latest developments on this im-
portant subject.

All subject matter has heen entirely re-
written, and all circuit and mechanical
description  brought thoroughly up to
date. Iiverything obsolete has been omit-
ted and much new material added.

A Comprehensive Treatise Covering All
Modern Automatic Systems. May be had from
the publishers, McGraw-Hill Book Co.. New
York, N. Y,, or Automatic Electric Company,

Chicago.
Price—$5.00 Postpaid.
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