MANAGEMENT OF
DYNAMO-ELECTRIC
MACHINERY. PART {1;
INSTRUCTION PAPER



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649310241

Management of Dynamo-electric Machinery. Part 1; Instruction paper by F. B. Crocker

Except for use in any review, the reproduction or utilisation of this work in whole or in part in
any form by any electronic, mechanical or other means, now known or hereafter invented,
including xerography, photocopying and recording, or in any information storage or retrieval
system, is forbidden without the permission of the publisher, Trieste Publishing Pty Ltd, PO Box
1576 Collingwood, Victoria 3066 Australia.

All rights reserved.

Edited by Trieste Publishing Pty Ltd.
Cover @ 2017

This book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
re-sold, hired out, or otherwise circulated without the publisher's prior consent in any form or
binding or cover other than that in which it is published and without a similar condition
including this condition being imposed on the subsequent purchaser.

www.triestepublishing.com



F. B. CROCKER

MANAGEMENT OF
DYNAMO-ELECTRIC
MACHINERY. PART {1;
INSTRUCTION PAPER

ﬁTrieste






MANAGEMENT OF DYNAMO-
ELECTRIC MACHINERY

PART I

INSTRUCTION PAPER

PRRFARED BY
F. I, CROCKER, .M., Pu.In

Hxan DerartaesT ok BLecthicat Excoiesn, Cornbuea UelTakkity

FaRT PERALRENT AMERICAN INa1ITUTE 0F ELRCTHICAL EXCINEERE

AMERICAN SCHUOL OF CORRESPONDENCE

CHICALGO ILLINOLS
U5 A,




CopyrIGET 1905 BY
AMHRICAN SCHOOL O COREESPFONDENCE

Entered et Btationers’ Hall, London
All Rights Reserved



MANAGEMENT OF DYNAMO.
ELECTRIC MACHINERY.,

The object of thie instruction paper is to set forth the mest
important features which must be considered in the actual handling

.and operation of electric gemeratora and motors, The principles

and general conatruction of direct-current (D). €.} and alternating-
eurrent (A. C.} generators and motors, are treated elsewhere.

The subject may bo divided into thres parts as followa:
A. The Selection, Erectivn, Consection, aod Operation.

B. Tho Inspection snd Testing.

. The Troubles or * Discases’' and Remedies,

SELECTION OF A MACHINE.

The voltage, eapacity, and type of machine are dependent upon
the system to which it iz to be connceted, and the purpose for
which it is to be utilized, bnt thers are certain general featnres
which should be considered in every case,

Comstruction. This should be of the most solid charaeter and
guaranteed first-clase in every respect, including inaterials and
workmanship,

Finish, A good finish is desirsble, since it is Tikely to canse
the attendant to take greutf-r cure of the equipment,

Simplicity. The maching should be as u.lm}_ﬂa a8 Puﬂaiblu in
all its parts; peculiar or complicated fentures should be avoided,
unless absolutely essential for the operation of the system,

Attentlon. .The amount of atteation required by the machine
should be small, The number of serews or nuts should be reduced
to & minimum, end they onght always to bs provided with some
loeking deviea to prevent them from becoming loose. The brushes
should be eapable of being easily adjusted and self-feeding, sc that
they may “follow ” or make up for any trifling eceentricity of the
commutator, The bearinga shonld be self-ailing, and in the smaller
sizes self-aligning.

Handling. An eya-bolt or other means by which the machine
can be easilylifted and moved is desirable, It ought to be possible
to take out the armature conveniently by removing one of the
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2 MANAGEMENT OF DYNAMO-ELECTRIC MACHINERY

bearinge, or the topa of the field nagnet, frame and bearings, or by
moving the halves sideways if the frane is eplit vertically. The
armature and field windings shonld be so designed and mounted
that their removal for repairs is an ensy watter.

Interchangeability, The machine selected should preferably
be one of & regular and standard type, so that extra parts can be
obtained without needless delay.

Regulation, Bome form of regnlating deviee should bs pro-
vided by mieans of which the E. M. ¥. or current of a generator,
or the speed, and in some cases the direetion of rotation of a
motor, can be readily and aceurately controlled.

Form. The mackine should bs symmetrieal, well-propor-
tioned, compact and aolid in forme,  The Jarge and heavy portions
should be placed ws low as possible, to give greator stability.

Weight. Tt iz & mistake to select s very light machine when
it 1a for stationary use, since weight increases its strength, sta-
bility, and durability.

Capacity. This should be ample for the work to ba done; in
fact it is advisabls to allow a margin for inerease. The machine
should be provided with the maker's name-plate, specifying the
rated current, voltage, speed and capacity. The manufacturer
shonld also puarantes the following: That the machine does nou
beat up in any part of ite windings, to more than 50°C, after a

crnnof gix howes” duration, under rated load conditionsi* also that
it ig able to enrry & 25 per cont overhad for two honre, and mo-
mentary overlonds of B0 per cont, without excessive heating or
sparking,

Cost. It iz usnally an error to solect a generator or motor
simply because it i8 cheap, since both the materials and workman.
ship required for the canstruction of a high-grade electrical ma-
chine are costly.

MECHANICAL CONDITIONS.

Loeation. The place chosen for the machine shonld be If?‘y,
Frea Frome dant or grit, Lighty anid well ventilated, It must alse
bo arranged so that there is room enough for the removal of the
armature withont shifting or turning the maeline,

Foundations, [t is of great importanes to have the machine

*Noxe. By resistence wcsgurcnients,
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firmly placed upon a good aud eolid foundation; otherwise, no
matter how well eonstructed and managed, the vibrations occurring
on & poor foundation will produce
sparking at the brushes, and its
accompanying troubles.

It ie also neceseary, if the na-
chine is belt-driven, to mount it
upon 1ails or & sliding bed-plate
provided with holding.down Dolts
and tightening eerews for aligning
and adjusting the helt while the
machine is in operation. (See Tig,
1}, Tho machinery foundations
congist of & mars of stonc, masonry,
brickwork, or conercte, npom whieh
the machinery is placed and usnally >
held firmly in place by bolts pass- Fig. 1.
ing entirely through the masa. These bolts are built into the
foundations, the proper position fur them being determined
by & wooden template suspended above the foundation, as
shown in Fig, 2. The holte are proferably surrounded by iron

_ Fig. 2.
pipe that fixes them longitudinally Lat wllows a little side play
which wmay le necessary to enable them to enter the bed-plate
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holes readily. The brickwork for machinery foundations should
consist of hurd burned bricks of firat quality, fuid in guod cement
wmortar,  Ordinary Iiwe mitar is entively unjft for the purpose,
being likely to crumble away under the effect of the vibrations
caused by the imachinery. DBrick or concrete foundations should he
finished with = eup of bluestone or cement. This tends to hold the
foundation together, and forme a level surface upon which to set
the mnchinery. If the engine and generator are provided with a
cast-iron sub-base, the capping may be dispansed with

Fixing the Machine. Tn fixing either, direct-connected or
belt.driven machines, first determine, with a long straight edge
and epirit level, if the top of the foundation is lovel sad true. Tf
this is found to be the case, the holding-down belts may be
dropped into the holes in the forndation, if they are not slready
built in, and the machine carefully placed thereon, the ends of the
bolts being passed through the holes in the bed.plate and secured
by a few turns of the nuts. The machine should then, if belt-
conuected, bo carefully aligned with the transmitting pulley or Iy
wheel, Particular atrention shonld e Paid to the al{gﬂment of
the pulleys in order that the belt may run properly. If direet.
eonnected, the dyneino bed.plate and armature shaft must be care.
fully uligned and adjueted with respect to the engine shaft, raising
or Iowering the bed-plates of the corresponding maelines by means
of thin cast-iron ur other wedges; and the generator frame shonld
sleo Te adjusted to its proper boight by means of thin strips of
metal or fiber set between its supporting feet and the bed-plate.
Having thus aligned and leveled the machine, it should next be
grouted with thin cement. This is done by arranging a wall of
mud or wooden battens around the bed-platea of the machines,
and running in thio cement until the holding-down bolt boles are
filled, and the eement has risen to the level of the under side of the
bed-plate.  When the cement has set, the wall may be removed
and the nuts on the bolding-down bolts drawn ap. This firmly
fixes the machine upon ite foundation.

Mechanical Connections. Yarions means are employed to
conneet tha e.ughm or other prime mover with the generator, or
the motor with the apparatus to be driven, The most important
are a8 followa:
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Direct Connection.
Belting,
Rope Driving.
Toothed Gearing.
Other apparatus, such as shafting, clutches, hangers and pul-
leys, are nsed in connection with the above means.
Direct Connectlon. This is the simplest, and for that reason
the most desirable, means of connection, provided it can be carried
out without involving sacritices that offeet its advantages. Thie

Pig. %
method, also called direct coupling or direct driving, compels the
engine and genwsrator 1o run at the same speed, which gives rise to
some difficulty, aa the most desirabls speeds of the two machines
do not nsuzﬂl}' agree. The natural spetsd of o generator iz hig].\,
while that of an engine is low; heuce to obtain the same voltage
from a direct.connected generator, more inductors are necossary,
or the flux cut must ba incressed.  Accordingly, the armatnre and
frame of the direct.connected gonerator must be larger, thos mak-
ing it n more expensive machine than the belt-driven,

The direet eonnection of an engine und generator is accom-
plished in reveral ways; the simnplert of which congists in mount.
ing the armatare of the generator directly on one end of the shaft
of the engine, This may be accomplished in any one of several



