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JOHN GRICE STATTER, OF LONDON, COUNTY OF MIDDLESEX,

PATENT OFFICE.
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ENGLAND.

METHOD OF DETERMINING THE SHAPE OF POLE-PIECES FOR DYNAMOS.

SPEOIFICATION forming paxt of Leﬁters Pa.tpm No. 410,856, dated .aeptembar 10 1880,

P.pphaatmn fled March 26, 1889, Serial No, 304,543,

(No medel.) l’atente& 10 England Febrnary 23, 1887, No. Z 325 in Bel-

- glum I‘anmary 2 1888, No. 80 487, in Pr&nce Apnl 13, 1886 No. 188,498, and in Spain .Ha.y 14 1883, No. 7, 943

To all whom it T 1 CONCeriv:

Be it known that I, JOHN GRICE STATTER
a subject of the Queen of Great Britain, re-

siding at London,in the county of Mlddlese?:

England, have mveuted certain new and use-
ful Improvement% in Methods of Determining
the Shape of the Pole-Pieces of Dynamo-Elec-

tric Machines, whether Generators or Motors,

(for which I have recelved lLetters Patent in
Great Britain, No. 2,825, dated February 23,

1887; Belgmm No. 80 487 dated Febmary? ~

1888 France, No. 188 498 dated April 13,
1888 and Spain, libro 6°, folio 243, numerc
7 94:3 dated May 14, 1888) and I do hereby

devla,re that the follawmw 18 a full, ¢lear, and
-exact description of the mventlon ‘which will

enable others skilled in the art 1:0 which it
appertains to make and use th& same,

~ These improvements have for their object,
In the case wherein the machine is used as a
generator, the maintenance of a constant cur-
wnt thmugh a variable resistance, or a con-

- stant current or electro-motive force when

the machine isdriven atvarying speeds, and,

5 in the case wherein the machine is used as a.
motor, the varying of the mechanical energy {

given out. In obtaining such objects these

1mprovements require “the position of the.

brushes on the commutator to be altered, and
they enable such brushes to be moved round
the commutator through a large angular dis-
tance———*say ninety degreea——-xw ithout the pro-
duction of sparking. I do not herein specify
any particular means whereby the brushes
are moved. 'T'hey can be moved by hand or

-*—-.Jy any suitable kdown automatie device.

42

In carrying the principles of my invention

into effect for the purpose of obtaining a ma-
- chine capable of acting as above
‘Ifind it necessary to maintain constant the
‘product of the magnetic intensity affecting |
those coils of the armature which are at any.

n1ent10ned

moment passing under the brushes expressed

- In any suitable units—such, for example, as

45

gram, centimeter, second units — and the

B length of the conductor of such coils as is

50

‘directly acted upon by the field-magnets ex-

pressed, say, in centimeters. Thig magnetic
intensity must be of a ecertain value, as the
following . explanatmn ‘will -show.

| heremafter described.
ture in passing from a position immediately
‘behind. to one immediately in front of the

| produ cing sparking,

-motor.

For the |

| purpose of this sxplanation I shall assume
that I employ an armature of the drum or

ring type and field- magnets such as those =

ings show ordinary pole-pieces modified ac-
cordme* to the present invention, as will be
A coil on the arma-

brushes experiences a sudden reversal of the
current which 1t 1s carrying.

between that plate of the commutator con-

nected to the coil which has just passed from

under a brush and the brush which the plate

This causes a
momentary electro-motive force of self-indue-
| tion to take place in the said eoil, which, 1
not neutralized, will cause a cmrent to leap

'Sho*m in the aecompanying drawings, it be-

imﬂ* understood that the accompanying draw- 55

60

hag just left—in other words, sparking is pro-

duced. By so placing the brushes that the
magnetic intensity of the field-magnets shall

-a,ﬁect this eoil to a suitable extent this elec-
tro-motive force is neutralized by the electro-

magnetic induction on this coil.

In order to be able to move the blubhes-

through a large angular dlStﬂHG@“S&y ninety
uewrees—-—-amund the commutator without
1t 13 necessary that the
inductive effect of the field-magnets upon
that part of the armaturé upon which the

70 |

colls passing under the brushes are wound

shall be constant throughout such a,nﬂ'ular

distance, and shall be sufﬁcwnt to mutrahze.

the eleet1 o-motive force of self-induction here-

__ mbefme referred to.
| - In order that my invention may be more

Iead;‘.ly understood, I shall refer to the ac-

companying dchWln”S making a part of this -

specification, and shall first deqcrlbe how 1.

carry it into effect in the case of a dynamo-
electrie

the case of an electro-dynamic machine or
I am now using the words “dynamo-
electric” and “electro- dynamm” 1n theirnar-
row and spemhc sense. |

- riguare 1is a diagram of the cur rent curves
frenemted In the armature under the condi-
tions set forth. TFig. 2 1s an isometric view of
a pole-piece mmsed in aceordance Wwith my

machine or generator; and thereafter
I shall describe how I carry it into effect in

9O
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~act as a generator, say,
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invention. Figs. 3 and 3* are 'eﬁd-viezws of a | dicated by the voltmeter 'V .~*offth'.'e -'éiﬁloring -

dynamo made in accordance with my inven-
tion, showing also a diagram.of the means for
testing the same. Figs. 4, 5, and 6 show modi-
fied forms of pole-pieces made in accordance
with my improved method. -

In constructing my improved machine to

~a high-tension current of ten ampéres, at a

IO

~ magnets Q U,and the armature S, and having
a depth of armature-core, say, three to four

5

maximum electro-motiveforceof twothousand
volts, I employ a quantity of .iron relatively
large to the quantity of wire in both the field-

times the depth, of the external winding on
the same, and having in the field-magnets a

mass of iron (preferably wrought-iron) con-
~ siderably in excess of the mass.of the ironin
- the armature S, Having constructed such a

20

machine with a ring-armature S iun the

usual way—that is, so as to have the pole-

pieces P P/, which are united by a voke R,

solid and concentric with the armature and
with just sufficient clearance between the

pole-ytieees and the armature—I put it into
operation, and close the circuit I through

such a resistance—for instance, the lights G

G—as.will enable the machine to give out its

* normal current, and I set the brushes T T”

. 30

at the position where nosparking occurs. I

now take an apparatus, which I may for con-
venience term an “exploring apparatus,” and

~ which consists of a voltmeter V of any con- |
venient type, with flexible conductors / [ at--

35

tached thereto, which flexible conductors ter-

" minate at their other extremitiesin two small
" brushes or plates ¢ ¢’ of metal, insulated from

one another and suitably distanced apart.

 'With this apparatus I obtain relative indica-

40

tions of the electro-motive force of thecurrent

(which-are also relative indications of the re- |

 gultant ‘magnetic intensity produced by the

45

5o
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“the pole-p

. passing _
" the conduector of such coils as is directly acted
-upon by the field-magnets shall be constant.
 This alteration I effect by incising or boring |

~ the “exploring-brushes

mutudl action upon each other of the field-mag-

nets and the armature) flowing through the |

coils, whose circuitI complete by means of the

- exploring apparatus; and thisldo bybringing

" the brushes of the exploring apparatus (here- |
“tro-motive forces are similarly obtained at all

inafter for the sake of convenience termed

it must be understood, is revolving at the

‘time and the machine giving out its normal |

current. .The object of obtaining such indi-

the pole-pieces. P P’ in such a way that when
ieces are so altered the product of
the magnetic intensity. affecting those colls
of the armature which are at any moment
DA under the brushes into the length ot

the pole-pieces, so as to produce orifices or

for the production of

_ ") in-contact withadja- |
cent segments of the commutator W, which, |
obtained plotted out 1n curves,

ﬁ

F;

apparatus..

L

I set out such -electro-motive
forces as ordinates, #nd as abecissm I.sef out
the angular distances corresponding with the
positions whieh the exploring-brushes? ' at
‘the time of a reading being obtained upon-

the voltmeter occupy upon the commutator.

‘These angular distances are set out from 8
vertical line midway. between the poies, and

are diagrammatically represented in Fig. 3;

where it will be seen that angular distances.

equal-to forty-five degrees are: marked pass-
ing in the direction of the arrow. .
noticed that these angular distances are rep-
resented as angles from 0° to 180” on one side
of the said vettical line, and repeated as 0" to
180° on the other side. In this figure the ex-

ploring-brushes ¢ ¢’ are shown ‘in connection..
with the voltmeter V and .in contact with

It will be

15

commutator-segments W at an angle of

twenty degrees from the part where the said.

“vertical line cuts the top of the armatu re:S, .
"the main braushes T T'—that is, the brushes.
“connected with the external cireuit I fed by
the machine—being one at this point,and the

9

other at the corresponding angular distance

from the part where the vertical line cuts the
bottom of the armature and diametrically op-
posite, these being the positions wbich the

| prushes wonld naturally occupy in a ma-.

chine as usually consfructed. In the immedi-
ately preceding -sentence I mention that the
exploring-brushes ¢’ are at the same point as
the main brushes T'T’. Thisisnotstrictly cor-

' rect, since noreliable readings can be obtained

by the exploring apparatus when the explor-
ing-brushes are exactly in line with the main
brushes, on account of the continual short-
circuiting of adjacent sections

diately behind and immediately before the
main brushes, and am able to draw the curve
hereinafter described with sufficient accuracy

without having taken a reading exactly un-
“der the main brushes. The electro-motive

force at this angle is thus obtained, and elec-

parts, the whole of the commutator being ex-

plored for this purpose, and the indications

as shown in

65

I

105

_ of the commu-
‘tator by the main brushes. I therefore take
readings with the exploring-brushes immne-

11I¢

I1

Fig. 1, the main brushes in connection with

| the external circuit remaining in the same po-
cations is to enable me to alter the shape of | sition during such exploration, and the speed
"at which the machine isdriven and the resist-
_ance of the said external circuit being main-

1‘1 tained constant. . | | |

| O C show a curve of electro-motive forces as
_obtained by exploring the whole commutator.
‘It will be seen that the curve, when the main
brushes are at an angle of twenty degrees, 18

‘thus displayed. I then chiange the position

Referring to Fig. 1,it will be seen that C C

I2

12

13

of the main brushes to sixty degrees, and In
| the same manner plot out the curve D DD D.
Again, Ishift the main brushes to an‘angle of ..
‘ninety degrees and obtain the indieations

~ eavities H I’ of certain_definite shape and
65 size, such shape and size being determined in
7 themanner following: I determine the shape

by plotting out the electro-motive forces in-
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‘which ena,bl_e'me, to plot out the éurﬂfe EEE |

E. Upon the curves, as shown in. Fig, 1, ¢/
- C?on the curve C C C C represeni the posi-

. tions of the main brushes when they are at an
5 angle of twenty degrees. '
on the curve D D D D represent the positions
of the main brushes when they are at an an-

gle of sixty degrees, and the points E’ E2 on.

‘the curve E K E K represent the positions of

the main brushes when they are at an angle

- of ninety degrees. ' It will be seen that when
‘the main brushes are in the positions shown
on the curve C C C C there is no sparking.

When in the positions shown on the ecurveD

‘D D D, it will be seen that there issparking,
the electro-motive force in the coil short-cir-
cuited by the main brushes being represented
by the length of the ordinate L, {this ordinate
being obtained as hereinbefore described,)
which electro-motive force represents the ex-
cess of the inductive effect, as hereinbefore

mentioned, over the self-inductive effect in

the coil passing under the brushes at the
'ime of observation. Similarly in the case of
the curve K E E K, it will be seen that there

(this ordinate being obtained as herein de-
scribed)
- last ease. N
v In FKig. 1 I have
curves, these being representations of re-

sults obtained -during explorations with the"

brushes in three different positions. In prac-
tice, however, instead of making three ex-
5 plorations, I make a considerable number—

say ten or twelve—and plot the curves ob-.
tained by this means in the same manner as
~are those shown in Fig. 1. These curves I |
shall call, for the purpose of this specifica-

tion, “exploration-curves.” These explors-

- tion-curves I utilize to obtain a new curve,

‘which, for convenience, I shall hereinafter
refer to asthe “shaping-curve.” Theshaping-

~curve 18 obtained as follows: On the hori-

-zontal line (see Fig. 1) and at the point. cor:
- responding with the angle at which the main
~hrushes are at the time when the exploration-

curve C C C.C is obtained, I set up an ordi-
nate cutting the said exploration-curve C C

CC. On the horizontalline, and at the point
corresponding with the angle at which the
main brushes are when the exploration-curve
D D D D is obtained, I set up the ordinate I,
cutting said exploration-curve D' D D D.- On
the horizontal line and at the point corre-
- sponding with- the angle at which the main
brushes are when the exploration-curve E E

K E is obtained, I8et up the ordinate K, cut- |

ting the said exploration-curve E E_E E.
These three points C’, D’, and E’, 1 join by a

~* line and so obtain the shaping-curve J de-

sired, it being of course understood that to
obtain such a shaping-curve as would be de-
sitable in practice, instead of having only
. three eurves, (the result of explorations in

three positions of the main brushes,) I should,

a8 before mentioned, plot out a large number

The points D’ D?

representing this, as described in the

| ;t-hat

of curves and so obtain additional points, by

desired shaping-curve. This shaping-curve

‘represents the excess of the induective effect,
as hersinbefore mentioned, over the zelf-in-.

ductive effect in the coil passing under the
main brushes.at different positions of these
with respect to the before-mentioned vertical
line. 'This curve also indicates where and
to what extent the magnetic intensity of the
field exceeds the definite value hereinbefore
referred to. I therefore utilize such indica-
tions as are shown by the shape 6f this curve
to guide me in. determining the shape of a

| part of the matal of the pole-pieces to be re-

moved, as hereinbefore menfioned.
- Todetermine the amount of metal to be re-

‘moved or the size of the cavities or orifices to
be made, I have recourse to experiment, asI

know ot no definite method approaching ac-
curacy by which I can obtain this informa-

tion. A rough guide, however, exists in the

length of the ordinates which represent.the
exeess of the inductive effect over the self-

- . I'Inductive effect, as before mentioned.
18 sparking at the brushes, the ordinate K |

- I shall now proceed to explain how I em-

ploy the information yielded by the shape of

this shaping-curve to guide me in altering

L | | | the form of my pole-pieces.. For this pur-
only -plotted out three.

pose I shall first of all refer to one form of
modified pole-piece—namely, that in which a

groove is cut parallel to the armature-shaft

N—and thereafter I shall refer to other forms
of modified pole-pieces which imay be con-
structed according to my invention.
obtained the shaping-curve, as befors men-
tioned, I proceed to cut out grooves H H’ in
the pole-pieces P P’ of a shape resembling
of the shaping-curve and in a direction
parallel to the armature-shaft N. Such a
groove is represented in Fig. 2, the position

of the said groove being indicated by the
shape of the eurve and corresponding with
the angles, as shown in Figs. 1 and 8. Hav-

ing cut out this groove as aforesaid, I replace

‘the armature and run the machine again,

using the exploring apparatus and again

plotting out- eurves, as before. In order not
to contuse the diagram shown in Fig. 1 by

having too many curves, Irepresent onlyone

‘exploration-curve, obtained after the removal
| of some.of the iron from the pole-pieces, and

this exploration-curve, which is taken with
the main brushes at an angle of ninety de-

grees with the vertical line above referred to,
| 18 shown in the dotted line . It will be seen -
‘that this new exploration-curve euts the ordi-

nate K corresponding with the angular posi-

tion of the brushes on the horizontal line, and"
that there is no excess of electro-motive foree,
‘a8 before mentioned, when the niain brushes

are 1n this position, dnd therefore no sparking.
Such cutting of the ordinates on the hori-
zontal line and consequent absence of spark-

ing at all positions of the brushes would show

that the shape and size of the groove is of
sufficiently approximate accuraey in order to

3

Having

the connection of which I would obtain my

75

8o

9O .
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obtain the desired purpose. If, however, it
had not been so, it would have been necessary
to alter the groove in accordance with this
second shaplng-curve, and then to obiain an-

‘other shaping-curve; and so alter the groove

as to ‘make it correspond therewith, a,nd SO
on, 3hap1ng—curves being obtained and the

- grooves altered in accordanee therewith until

o)

it were found that the inachine could be run

as before mentioned and curves be taken

- which should cut on the horizontal line the
: -ordmates corresponding with the. positions of

- _the main brushes at all angular positions.

Figs. 2,3,and 3* illustrate pole-pieces modi-
fied in the manner Just described—that is, so

" as to have grooves-cut in them in a direction
~ parallel to the armature-shaft and incised in

-accordance Wlth the form. of the Bhapmg-

-eurve..

20

- termining the shape

Hamng now- deqcrlbed my method of de-
of one form of modified
pole-plece—namely, that in which a grooveis

~eut parallel to the armature-shaft—I shall

proceed to deseribe some other forms of modi-
fied pole-pieces—that is to say, pole-pleces
modified by the formation of cavities or ori-

fices differing from the form just described.

" A large number of such modifications could |
- be made,and I desire it to be understood that

30
~of cavity or orifice H H’, as the essence of my

35

I do not limit myself to any particular form

invention consists in the modification.of . the
pole-pieces by the formation of cavities or

orifices, for the purpose elther of varying the

magnetic intensity or of varying the length
of conducml acted upon, as previously men-
tioned, and in accordance with- what is shown
to be necessary by the form of the shapmg-

S eurve,

40

Flgs 4, 5,and 6 1llustrate pale- pleces modi-
fied 1n dlfferent manners.  Fig. 4 illustrates
a case closely resembling that hereinbefore

- ‘described with referpnce to Figs. 2, 3,and 3%,

50

the difference being that instead of the groove

being cut across the whole face of the Ppole-
piece, as shown in Figs. 2, 3, and 3%, it is cut
in an interr upted manner. - In the ﬁgure—-—
namely, Fig. 4—it will be seen that two cavi-'
ties H H are cut; but if the metal between
and at the sides of these cavities were cut

AWAY;

. form would be obtalned as in Figs. 2, 3, and

55

3. Tig. 5 shows another. modlﬁcatmn In
this case an orifice H is bored right through
the pole-piece in a direction at rlght anwlea

to the armature-shaft, and the resemblfmee

. between this form of ouﬁce as 1t would Dbe

60

- (see F
It is not necessary that the orifice should be

. bored the whole way through, as shown'in the

similar tothe orifice shown.

shown in cross-section with the shapmtr-cum e
or & groove such as is shown in Fig. 2 will be
apparent. At the angular d1sta,nce with ref-
erenct to the connnuta,tor where the ordinate
is highest (see Fig.1) or the cavity is deepest
. 2) the Ol"lﬁbe of Fig. 5 is broadest.

figure. It may be merely a cavity of a shape

| anotuer form of pole - piece modified in ac-

|

it will be seen that eavities of the same |

I‘1g 6 1llustrateq .

410,656

cordance with my invention. Itwill be seen
that this form of modified pole-piece differs

from that shown in Fig. 4 chiefly in the
" fact that the cavities H H, instead of being
‘incised at or near the central part of the.

70

pole-pieces, are incised at the ends thereof.

It will be noticed that of these figures illus-
trating’ modified forms of pole-pieces, Figs.
2,3, and 3* are the best ‘illustiations of the

-caﬂe wherein the magnetic intensity, as pre-

viously described, 1s varied; whereas Fig.

|6 illustrates probably in a better manner than
the other figures the case wherein the length

of conductor acted upon by the field-magnets

75

8o

is varied. - Figs. 4 and 5 may be taken as be-

ing good illustrations of cases which are, a8

1t were, a compromise between thase illus-
trated in: Figs. 2 and. 6, respectively. Such

‘compromise might be introduced still further
in making other forms of modified pole-piece.
' For example, a form of pole-piece might be

9c

made differing from: that shown in Fig. 2, in

‘that the grooves might be shallower toward

the center than atthe ends of the said grooves,

or vice versa, and other. modlﬁca.tlons will

1ead11y suggest themselves.

Having now described. the' carrymg out of 95

my inventioh as applied to a dynamo-electrie

machine or generator, I shall proceed to de-

seribe the carrying out of my invention with

:'regard to -its 3PP1103t10n to.-an - electro-d}- |
namic machine or motor.

the case of a generator, by constructing an
electromotor after the ordinary manner, and
then I proceed to run it and obtain shaping-
curves in the same manner as I have already

| deseribed with regard to carrying out my in-
‘vention in the case of a generator, but ‘with

this difference, that instead of:-running the

machine as a generator I ran it as a motor—

that is to say, I keep the feeding-current con-

stant, and alter the position of the ‘main
;bruqhes 80 a8 to maintain the speed of revo-
lution constant under a varying load. Hav-
ing obtained such shaping-curves, I use them
for the purpose of :guiding me in modifying
the pole-pieces exactly as hereinbefore de-

seribed in speakmrr of the pole-pleees of a

| gen erator.

Inasmuch as it is generally necessary to ob-
tain more than one shapmﬂ-curve, and as

modifications in the cavity or orifice H have

to be made in accordance with each addi-

I commence, as in

120

105 .

110 -

11§

120

tional shaping-curve obtained after the first

one, 1 find it expedient, in incising the metal
of the pole-pleces for the purpose of obtain-
ing cavities or orifices H, to incise the metal

‘to a less extent than the shapm g-curve would
appear 'to warrant, and 80 lefu e. myself .a .

margin of metal to wmk upon.

125

I would remark -that. hitherto T have as-

sumed that the commutator-plates are at the

same angular position on the armature as the-

coils with which they are in connection; but
this is not always the ease, for in some arma-
tures the cmls, instead of being connected to ’

130




eommutator-plates at the same an gular posi- |

Io

as applicable to a machine having
‘horseshoe field-magnet and a ring-armature.

20

: ' 410,858

tion, are eonnected to comm utator-plates at a

different angular position. - This is the case
with the well-known Edison armature; and

when my invention is applied to machines
having such armatures I cut away

to the coils, and not at the places indicated

‘With respeet to the commutator-plates with

which such coils are connected. .
Lhavehereinbefore described myluvention

My invention is not, however, restricted to
such a machine, but is applicable to other

types of machine—namely, to any two or four

pole machine whose field is capable of suita-
bly acting upon an armature of the ring or
drum type,and having many coils (say twelve
or more and a corresponding number of com-
mutator-plates) connected up in a single cir-

- cutt, as is, for example, the well - known

Gramme armature.

It is to be understood,

~however, that though my invention is not ap-

25
30
35
40

45

Y

6o

~haif of such a one as is shown in Fig. 1. The |

“known types

‘tion on the commutator.

plicable to machines ‘having many poles,
still, should the diameter of the armature be
large, the number of such poles might be in-

creased to, say, six or eight. In the case of

such types of machine as I have just indi-

cated I proceed ag hereinbefore deseribed—
| that 18, i take readings. enabling me to plot
out shaping-curves, and afterward remove

the metal as shown to be necessary by such
shaping-curves, o
In order to explain more clear] y the
cation of my invention in the case of other
of machine, agaforesaid, I shall
proceed to consider what the action of single
horseshoe-magnets must be upon a ring-arma-
ture in order that there may be no sparking
at the brushes whatever may be their posi-
134 It will be under-
stood that in a gingle horseshoe field-magnet
as usually constructed the magnetism of the
pole-pieces at the part nearest the field-m ag-
net coils is stronger than at the part most re-

mote therefrom; therefore, as the current s

taken off the armature at different nositions
with respect to the two pole-picces—in one
of them nearer the tield-magnet coils and in
the other farther away from them (see Itig.
5)—the shaping-curves indicated with respect
tothe two pole-pieces will differ f FOIN 01 e an-
other, as will the shape of the part to be eut
away ifrom each pole-piece. This will be
readily seen by reference to the two shaping-

curves shown, respectively, above and helow

the horizontal line in Iig, 1, where they will
be seen to differ,
well known, each coil issim ultaneously acted
upon by-both pole-pieces, so that in
ing after the manner hereinbefore mentioned
round one half of the field T would in reaiity
have explored Loth halves of the field, and
the diagram T would take would oniy be one-

: my pole-
Dbieces av the places indicated with respect

& single

appli-

POSes.

have different objects in view.,
in a drum-armature, as is

explor-

) {

shaping-curve would indicate the resultant

effect of both pole-pieces on one.coil; and in

carrying my invention into effect I might

cither cut away one pole-piece only or cut

away both to such an extent that the sum of

the grooves cut in them would equal the
groove cut in one pole-piece only. |

- By the employment of pole-pieces cut away
or incised, as hereinbefore specified, together
with a suitable device for altering the posi-
tion - of the brushes, I am able, when the
machine is used as a generator, to maintain

& constant current through a variable resist-

aince, or a constant current or eleckro-motive
force when the machine is driven at vary-

‘ing speeds, and when the machine is used as

a motor to vary the mechanical energy given
out,

curve will apply to all machines made to one
paitern; but any alteration of _
wonld sensibly alter the strength of the field,
such as an alteration in the winding-of the
field-magnets or armature, would entail the

“obtaining of a new shaping-curve and the

cutting away or incision of the pole-pieces in
accordance therewith, - T

Having thus specified the nature of my in--

It is not necessary that separate shaping-
curves should be obtained for every individ-
‘ual machine constructed, for one shaping-

pattern that

75
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vention and the best manner of carrying it
into effect with which I am aequainted, L
would add that modifications of a mechanical

nature may be introduced without departing
from' the essence of my invention,. For ex-

ample, one ight bore a number of small

holes through or to a certain depth into the
pole-piece or ecut a number of horizontal chan-

nels or grooves along its face, the said holes
or channels being deepest or widest or most

such a nature would readily suggest them-

“selves to an ingenious mind; but they would

be mere self-evident variations of the inven-

i tion hereinbefore set forth.

1 am aware that before this date pole-pieces
have been modified in form for various pur-

may be looked upon aspole-pieces of ordinary
vype eut away or incised have been deseribed
by louston and Thompson, by Trouvd, by
Wissendanger, by Westen, by Joel, by Lever,
and by K. and J. IHopkinson,and J. Platt; but
sueh modified forms of pole-piece as they
deseribe differ essentially from mine and
J I therefore
esire it to be understood that I make no
claim to the methods of modifying pole-pieces

wihich they deseribe. _ |
I desire it to be understood that in this
specification I make no claim to the generic

.

ov specific forms of pole-piece embodying my

inventiion, as I glaim such in thespecification

For example, modified forms which

1O

105

‘numerous at the part’ from which the shap-
1ng-curve shows that the largest amount of
metal has to be excised. Modifications of

11O

115

120

125

130

aceompanying a separate application for a
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pat'ént, which a’pplicatioﬁ was ﬁlled_ at the
United States Patent Office on February 9,
1888, and received the Serial No. 263,453.

Having fully described my invention, what

I claim, and desire to secure by Letters Pat-
ent, 13—" | N ST
1. The method of determining the shape of

T

the pole-pieces of dynamo-electric machines.
‘or motors, consisting of exploring the arma-

ture at various points around the same under

different positionsof the commutator-brushes:

to determine the electro-motive forces at va-

rious points around the armature and under:{

different,positions of the brushes, plotting out
the curves of the electro-motive forces so ob-

tained, and from these exploration-curves

determining the excess of the inductive effect

- over the self-inductive effect in the coils pass-

tions of said brushes. - __ | .
* 2. The method of determining the shape of

. the pole-pieces of dynamo-electric machines

- at the point indicated by the curve so ob--
“tained, then replotting the curve, and again
. experimenting until sufficient correction be
30 obtained to make the inductive effect equal
“to the self-inductive effect. - -

“ormotors, consisting, first, in obtaining a curve
which represents the excess of induction over
_self-induction, then removing experimentally

less metal than required from the pole-pieces

-~ 3. The method of determining the shape of

- the pole-pieces of a dynamo-electric machine
or motor to prevent -sparking -when .the

35 A _
" ting out exploration-curves obtained in sub-.

stantially the -manner described, setting up
40

 determining the shape of the pole-pieces of -

15

bryshes are shifted, which consists in- plot-

ordinates ‘corresponding to the various posi-
tions of thé commutator-brushes in.their sev-

eral positions, and joining by aline the points,
‘where these ordinates cut their respective

-

curves, -

L . .

4, The métihddr,-' as h efei*ﬁbéf:dré" set forth, of

a dynamo-electric machine or-motor to vary

the magnetic effect of said pole-pieces upon.
said armature and render the magnetic effect

- of said pole-pieces on said armature equal to

50

the. self-induction generated in the coils of

the armature passing under the brushes at |
~the time to prevent sparking, which consists.
“in running said dynamo or.motor under nor- |

e aHILg e T, Sl TR mﬂm .......

ing under -the brushes in the various posi- |

| mal conditions, placing the brushesat several

points around the commutator and measur-

ing the differences of potential between ad-

jacent coils around the armature for each

position of the brushes, plotting the curves

55"

of said differences of potential by setting out

the angular distances around the commutator
as absciss® and the differences of potential

| as ordinatesfor every position of the brushes,

erecting ordimates corresponding to the an-
gles at which the brushes are located in the
several positions, noting the points where

these ordinates ciit their curves and joining

he points so located by-a line the angular
position, size, and form of which will 1ndi-

pieces. .~

5. The method of- determining the shape of

60

65

cate the position, shape, and proportionally
the amount of metal to be cut from the pole-- .

76:-.'

the pole-pieces of dynamo-electric machines
or motors to prevent sparking when the -

brishes are shifted, which consists in-rup-
‘ning said dynamo or motor with a constant

current. and resistance, or a variable load,

75

respectively, changing the position of the
brushes around the comimutator, measuring

the difference of potential between the adja-
cent coils around the commutator to corre-
osition of the brushes, plot-
ting the curves of said differences of. poten-

spond with each p

tial, setting out ordinates corresponding with

the various positionsof the brushesand noting

the points where the said ordinates cut their
corresponding curves, joining the points so

located by a line and constructing the pole-

8o

pieces to correspond with the position and.

shape of this line and

‘portion to the area inclosed by said line, then

running the dynamo under normal -condi-
tions again and shifting the brushes as be-
fore, measuring the differences of potential

| between the adjacent -coils around the arma-

ture as before, and shaping the pole-pieces

until the curves representing the differences
of potential in adjacent coilg cut the zero-.

substantially in pro- .

90

L

95

line of said curves-at points corresponding

to the location of said brushes.

Witnesses: . -
' JAMES GRIEVE LORRAIN, o
CHARLES JOHN HOWELL THOMAS.

" JOHN GRICE STATTER.
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