~ No. 713,603. I Patented Nov. 'I8, 1902.
¥ R - A. CHURCHWARD. o " |
DYNAMO ELECTRIC MACHINE.

(Application filled Jan. 2, 1900.) | |
4 Sheets—Sheet |.

(No Model.)

f |
& 4 X3 J Y i
7 i '
A |14
. }
/ 4 |
——— / i : :
B Sl | \ﬁ:\ = _;*
N[ S | g | SIS -
i == r"S*
_ 3 ~1
e o
24
'z ——
A2




2 S X - x¥ .
. o _ _“E_______ﬁ_g__x“__“m_:_“i__“ﬁ_“:_,“mﬁ_“__hﬁ_Zadw
a - —~— . ————— —— T4 9y 2
B H G~ NN SN f..ms | w a.
N A gy s T T T N>
o ) §lIITITIIIDIIIN  aini: SN A
o0 : % g it * ‘_ {[! 11} EE % -
—— o & REiEiTIiIIIIIL ! ] (| R “ "
- & .wmmm"mum“g‘ _ (1 /\ _WM
. s N\ ¢ . IrIirTIiiT _. | B £
~ @ ’ g -1iIziTiiIiiico{) _ illk ‘ i criTiiTizEgs \ .
o - e T N o \ 4 H.
o I —— : TR NI R PR IR [ FU T TR T T [ IR TR PR A \ | _
= < ” | |
- ) . Rl L8217 -
rt ] g __._“u_u:“__ﬂ________.:“:"w.“.:_._"..___".“":____“___ I ' \
— _ 7 ey AV AL ] NNNNAR \ S ,
@ | s NN\ _._*\ z i ittagh (IH R IRT aag
- _ \ | .\// N /A VA= / il ! e a _
© o | RN s I I IS Z: \m \\\\ e\ ___:___________,_______”_“/.. $\S~ |
O _ _ Y ///../Irfiﬂilm S /1T, &\Nﬂm g.//r/// - == LY 4 ,
i . - | wfur.fldrll.. w ||44’uufl.flﬂ‘xk\ww\hﬁ\\\%\h iﬂEﬂjfféfflrf// 3 T i i S s fff///f?f/ﬂ. ” |
m | : * ‘I!l.!ll.ll.r!*} i _mM_ D M eI e mmee e e — : — —e : - vttt CSPRU U - — e —e- T = e - |..r-|| ol . Tz |
> | » . . : - — ] — - .
Q g m . , —-_———ee—m—— == e e — - G
€ w " ‘ - NN A A2, N mmmn m e s m e n SVENNTDN e NN A . AR m
" ot - 9 . ] _ 0/ AL N NN ld.?////////_._|lir S
xS 4 | g N\ Vv _
> o= N | : .wf o = | — it _*_.“:""“_"_____M__"_.___"r"_______."__..___:_______:,_/ R | Sy .wn
e o 3 { N SSSK 0¥ m
EaH _ i gttty g | >
— | _. -___: l :._:_ _______:_:_: [ _:_:_: if ____ mv\ @ £
T o _ ity :
o w3 244 R AT AN~ = =) | . :
| » 0 H A LT BT DL Y DR YR R B EY I L LI I itet, . . m
< E
< 4 ”
= z
. o - . g
(— W

1
-
. -
i
I
&
[ ]
— - _—r — LT :
L (LI b 1tar
) =~ = E . E B E N . - o= [ - - - - -
=, .. lllllllllllllll _ a = ..l__..-..-.-ll.._l-.n..-.
L R L E AT ORI IR AR AR A R R LB L ML LT R R B E IR RIE RN L L 1 e P R m g pEpoE -
- rir s e e w= = r=Jq4 - VISR RRIRRRIIEZRIRIRIR IR EERI BRI R RERL AN BRI ARTERRRNY =t s s s s AR A RN
4 "croremrmr - e AR IR T A M R R PR R A H R A A A A A A AR == Al m e mmm s m -
T rEm . o m—--.ea mad i s rE e E - p-
| R N L L L LY r.-..-.ll.-.lllin_-.l__.
B sweaswsmmmmessygq: |(RAERAREREENIANREEN RN AR RN RN AT IAERIRARRAN & o eI I rrer e L |
B R Bk k om o mdymwma Sas i mewrmmypnymya . W
. ey s mwmwmavrnnr [IRAREREREREIGER LRI NRIRAEIR AR LRI ARERTIBFINIF v iv vl m v smn -
- st EE Ak rmy s (AR AEEEEIE R IR R AR AR AR R R AR AR AR IARARERITAN] wancn s P m PP e O m ks ™
- - LR N A N LR L a
S I WA I RN EFEEE-=ma | = e R a i o na
T o -mrr—aw—wwxa== | ARAEREABRRAEE IR R0 IR IR ATRE IR R N2 A AR AT » s vt g men e '
. WA B T L
. Ay _h..... llllllllllllll
M e A mk e ! L T R
llllllllllll H F U s bk v sk b ma o g
“IBLILEEBABERIIERRIRERRI PR IBAE S R ER R E R RE R AR REILER IR Il " ami i n on it =
. Fi ‘

LR U I T ML AU R R N T . =N
./_._r__“__‘“_.__wF_“____:“____n__,r____“.__,_“..“‘“.__“_"____“*_,"_q“__x_a///é n

——re—————1 s — [ S — - —

. e .t e e ek aa i, M..il H w '
St - dm.

T N .___.T...:_.w...._.__._..m._._-.w_._..:;___._f.,.__._..-.... Y //./
L-ﬂffy///_..___ . ___.q..":.______._._u._.,___m,."____.____.__.“__,____.r“z"_;”._ :7 -

No. 713,603.

(No Iodel.)




4 Sheets—Sheet 3.

Patented Nov. I8, 1902,

“A. CHURCHWARD.
"DYNAMO ELECTRIC MACHINE.

{Application flled Jan. 8, 1900.)

No. 713.603.

(No Modsl.)

¢y - X

- | - ___“:h_ “::. .“r“m_. § - — | | | : | - .. ./
i e - P — 2 . - _3
e .u! N ~ - €&

_ " -l
SUNENR \\, prrIIIs =

v o — e Al sk ey e
el L I T T Y

= il *______::__ﬁ_____________:_* i

0 i :
1]

_ “

P I - _:_u_______“_i: E—
0% fHlirrarrerareenvieecesiae il

e e e A A R A L L LR LR L L L '.”l"’,f‘..’"" = . B

THE NORRIS PETERS CO., PHOTOMLITHO. WASHINGTON, O, ¢

oe

|

lﬂllllﬂﬂ-

- [ - e ——— TR, A R ¢ —— —_— " e+ ———r—r E——————

T e ————

e m e T e e s e —Ew————— e L, .

- — . Jp——— . -.
_ .

IHRHING _m_,.__._:_. \\‘§ .

— -




No. _7I3,',603.' | o - .'_P'aton'tod Nov. IB; 1902.
| ' ‘A. CHURCHWARD. | o

DYNAMO ELECTRIC MACHINE.
~ (Applicstion filed Jan. 8, 1900.)

(_No Model.) ' 4 Sheets—Sheot 4.

- .
"—""'"'_é 2% 2¢

T il y
- R3 '2_3
i T TN 22

THE NORRIS PETERS CO.. PHOTOLITHG., WASHINGTON, D, C.




10

15

20

30

35

40

45

50

UNITED STATES

PateENnT OFFICE.

ALEXANDER CHURCHWARD, OF CHICAGO, ILLINOIS.
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(No model)

1o all whom 16 may concer:

Be it known that I, ALEXANDER CHURCH-
WARD, a citizen of the United States, residing
at Chicago, in the county of Cook and State
of Illinols, have invented a certain new and
useful Improvement in Dynamo-Electric Ma-
chines, (Case No. 294,) of which the following
18 a full, clear, concise, and exact description,
reference being had to the accompanying
drawings, forming a part of this specification.

My invention relates to dynamo - electric
machines, and has for its object the provision

of an improved construction thereof.

Dy means of myinvention I am enabled to
form the component parts of the dyramo
separately and to readily assemble the same
by simple mechanical means. I am further
enabled to improve the efficiency of the dy-
namo by anovel construction of the poles, by
whichthearmature reactionsare reduced and
sparking at the commutator counteracted.

My invention further consists in improved
means for retaining the coils of the machine
In position.

The dynamo of my invention is primarily
designed and is particularly adapted for use
in connection with motor-driven vehicles; but
I do not wish to limit myself to the use to
which theinvention may be put, nordo I wish
to be limited to the employment of all of my
improvements in one machine, as a portion
of the improvements alone may be useful
when employed in other connections.

One feature of myinvention consists in its
preferred embodiment in forming a portion
of the dynamo of laminated rings, which are
assembled between retaining - rings and se-
cured in place thereby. 1 preferablyemploy
bolts, which pass through the laminge longi-

tudinally of the axis of rotation of the arma- |

ture. A portion of these bolts serve only to
secure the laminge and retaining-rings to-
gether. Other boitsare employed, which not
only act in a similar capacity, but which also
serve to secure inclosing bonnets or caps in
engagement with the retaining-rings. These
assembled laminse in the preferred embodi-
ment of the invention constitute a field-core

~and are provided with polar projections which

extend radially inward and about which the
field-coils are disposed.

The retaining-rings |

and the laminated rings also serve in the pre-

ferred construction to engage eyebolts which

are secured to retaining clamps or plates en-

caging the field-colls, Wheleby the field-coils
are rmly held in pO.blthD The retaining
eyebolts and clamps serve to hold the field-
coils firmly in engagement with the interior
of the annular 131]111]::“8 and prevent the field-
coils from being dislodged.

That feature of my invention which has for
1ts object the provision of improved means
for overcoming the injarious effects of arma-
ture reactions is designed more particularly
for use in connection with direct-current dy-
namo-electric machines, as the induction in
alternators is not usually of so high a value,
the disturbing influences being moree ectwe
in direct- euuent machines, The rotation of an
armature in a field of lines of force is usually
accompanied by the displacement of the lines
of force and the distortion of the uniformity of
induection,thelinesof force tendingtofollowin
the wakeof the armature, thereby increasing
the induection at the so-called *“trailing pole-
tips” with respect tothe normal magnetization
along the remainder of the surfaces of the
pole-shoes opposed to the armature. This
tendency of the lines of force to follow the ar-
mature occasions difficulties in the operation
of dynamo-electric machines, among which
may be mentioned an injurious inecrease of
the armature reactions, the distortion of the
field increasing with the load thereon. Mag-
netic leakage &lb() takes place toan iner eased
extent, mleleby decreasing the general effi-
ciency 'of the machine. The effeet of this in-
creased armature reaction 1s to cause spark-
ing effects at the commutator, which in some
instances makes it necessary to change the
position of the brushes upon changes in load.
I'nis latter means for counteracting the in-
jurious armature reactions is obviously diffi-
cult of attainment when the machines are

- used as motors apon motor-driven vehicles.

Other means have been employed for over-
coming these defects—such as lamination of
the pole shoes In a particular direction, pro-
vision of auxiliary magnets,orthe like—many
of which increase the cost of construection and
maintenance considerably.

It is one of the prime objects of my present
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invention to provide an improved means for ] ing to hold the said half-sleeves together

eliminating these defects and to inecrease the

inherent tendency of the machine to regulate
itself automatically.

In practicing my invention I chamfer a por-
tion of each of the pole-tips in order to dis-
tribute the flux which tends to concentrate at

the entering pole-tips, the lines of force then |

emanating from a larger pole area and being

more evenly dlstmbuted over the armature-

surface, by which means the plane of com-
mutation is displaced but slightly, and while
it may not coincide with the neutral plane it
may be so chosen that the conductors of the
armature which are under commutation will
then more readily permit of the reversal of
current therethrough at any load.

Where the machine is designed to rotate in
both directions, it is obvious that what at one

time may be the trailing pole-tips are at an--

other the entering pole-tips. I therefore
chamfer, prefera.bly, about one-half of each

- pole-tip, by which arrangement I am enabled
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‘sectional view on line 3 3 of Fig. 1.
‘is a side elevation with one of the bonnets
removed, a portion of the clamping-ring be-

to reduce the injurious effects of armature
reactions and at the same time do not impair
the effectiveness of the leading
a portion of each leading pole- tlp remains in-

tact, being thereby breuuht within effective .

range of'lhe armature. To further increase
the effectiveness of my construection, I provide
slots in the polar projections which serve
further to determine the flow of the magnetic

flux.

I will deseribe my invention more particu-
larly by reference to the eccompanyinﬂ* draw-
ings, in which—

‘Figurelisa side view of a motor construct-

ed in accordance with my invention shown in
“coOperative relation with a vehicle driving-
‘wheel.

Fig. 2 is-a longitudinal elevation
Fig. 3 18 a
Fig. 4

of the motor shown in Fig. 1.

ing also removed to reveal the construction
more clearly. Fig. 518 a view in ¢ross-sec-

‘tiononline 55 of Fig. 4. Fig. 6isa sectional
‘view on line 6 6 of Fig. 7, the clamping or re-

taining rings and the ela,mpmﬂ'-bolts being
shown aleo Fig. 7 is a side elevation of the
laminated pertion of thestructure, the clamp-
ing bolts and rings being removed.

Like parts are indicated by similar charac-
ters of reference throughou‘t the different fig-
ures.

Each driving-w heel 1 of the motor-vehicle
‘may be prev1ded with an annular gear 2.
‘The shaft 3 of the wheel is shown as prewded

with a perch 4, secured by means of a split
sleeve o to the shaft or axle 3 at one end.
This perchis preferably curved downwardly,
as shown in FKig. 1, to acecommodate the mo-
tor 6. The moter-ehaft 6’ is provided with a
pmlon 7, which engages the gear 2. This mo-
tor 18 prowded with pwota,l supports 7', eon-
structed in separable sections, which ferm

pole- tips, as

ebout the driving-axle. The motor is so
mounted, however, that it may swing about
the axle as a center in the event of sudden
jars, so that the pinion and the gear will not
be brought into forcible engagement, which

might result in the gOAT bemg etrlpped

To permit the motor to swing about the
driving-axle, I preferably secure a projection
10 upon the exterior of the motor to a buffer-

rod. This buffer-rod is provided with en-

largements at its ends. A U-shaped exten-
sion 11 is secured to the perch 4, springs 12
being located between the said extension and
the enlargements upon the buffer-rod. As
the motor sways these springs serve to yleld-
ingly limit its bodily movement.

The machine shown in Figs. 1 and 2 is
shown in detail in Figs. 3 to 7, meluswe but
although it isillustrated in the form of a mo-
tor I do not wish to be limited to this adapta—
tion of the invention.

The motor-shaft 6’ is provided with a sleeve
13, keyed thereto, this sleeve bemg provided
with a reduced portion for receiving the ar-
mature 14, A cap-sleeve ‘15 is brought into
clamping engagement with the armature by
means of a nut 16, surrounding a threaded
extension of the sleeve 13. A commutator 17

‘is also preferably mounted upon the sleeve
13, one pair of commutator-brushes 18 being

illustrated. The ends of the motor-shaft are
mounted in bearings 19, provided in caps or
bonnets 20, mechanically united with the field
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portion of ‘the motor, as will be heremafter |

set forth.
In accordance with my invention the lam-
ine of the field-core are preferably stamped

105

with a cireular outer periphery and with as

many inward projections as there are to be
field-poles. Each of these laminge thus pref-
erably partakes of the shape of a complete
ring provided withinwardly-extending radial
projections—in this instance fourin number.

These laminz are assembled with the projec-

tions thereof located in alinement to form the
field-poles. In order to readily assemble the
laminse with the projections arranged in
proper alinement, I stamp in each of them

ITO

115

holes 21, eight of euch holes being in this in-

stance shown —one in each space between the
projections and one placed at the base of each
projection. Clamping-rings 22 are provided
for securing the lamins together, four clamp-

ing-bolts 23 passing through the holes that

are located at the polar projections, while four
other clamping-bolts 24 are passed through

the bonnets 20, the clamping-rings 22, and the

laminge composing the field-core. ‘Thus the

lamine of the field-core are held together by

means of eight bolts, four of which serve to
hold the bonnets 20 in engagement with the
clamping-rings. In order that the reluctance
of the field-laminae may not be increased by
the holes passing through the same, I prefer-
| ably provide enlargements 25 upon the inte-

split sleeves, nuts 8, engaging studs 9, Serv- i rior of the laminz to compensate for the loss
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of metal at the holes between the polar pro-
jections. The retaining-bolts 23 are provided
with reduced threaded extensions which re-
ceive clamping-nuts 26, the clamping-rings
being preferably recessed to acecommodate
these nuts. The clamping-bolts 24 are each
provided at one end with a fixed head and
threaded at the other end to receive a clamp-
ing-nut. The clamping-bolts 24 are passed
through theeyesof retaining-links oreyebolts
27, the threaded stems of these eyebolts pass-
ing through retaining clamps or plates 28,
nuts 29 being employed to secure the clamp-
Ing or retaining devices 28 in place. The
plates 28 are provided with wedging-surfaces
that engage the field-coils. By means of the

clamping devices shown I am enabled to sep-

arately form the field-coils 30 and to slip the

- same in position over the poles, the retaining-
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n Figs. 5 and 6.

links serving to secure the field-coils firmly
in position, the degree of clamping action be-
ing regulated by the nuts 29. As stated here-
tofore, the pole-tips are chamfered to de-
crease the injurious effects of armature reac-
tions, and as the particalar type of machine
herein shown is a motor adapted for nse upon
motor-driven vehicles a portion only of each
of the angular pole-tips is chamfered away,
$0 that each of the pole-tips may act both as
entering and trailing pole-tips, according to
the direction of rotation of the armature. By
thus chamfering a portion only of each of the
angular tips the effective area of the leading
pole-tips is not harmfully deereased, while at
the same time when the pole-tips are trailing
the injuriouseffect of the armature reactions
1s counteracted. In chamfering the pole-tips
the line of chamfer is preferably at an angle
to the transverse edge of the tip and the
segmental edge thereof which is opposed to
the armature. Where a portion only of each
tip 18 chamfered away, I preferably alter-
nately chamfer the pole-tips of each lamina,
the laminge being assembled with the cham-

fered and unchamfered pole-tips alternately

disposed, as shown, for example, most clearly
In the embodiment of the
invention shown one-half of each pole-tip is
thus preferably cut away.

To more effectively control the direction of
the magnetic flux and to properly divide the
mmagnetic lines between the pole-tips, I pref-
erably provide slots 31, which serve to pre-
vent lines of force from passing from one side
of the poles to the other. These slots pref-
erably extend radially, but do not extend
through to the segmental edges of the polar
projections, in order not to impair the uni-
tormity of the maguetie field.

‘I have thus devised a very efficient ma-
chine which in the embodiment of theinven-
tion shown is well adapted for use as a mo-
tor for propelling automobiles, and an 1m-
portant advantageis gained in that sparking
at the commutator-brushes is prevented irre-
spective of the direction of rotation of the ar-

T

herein shown and particularly desecribed the
motors may readily be assembled and may
readily be taken apart for the purpose of re-
pair. The field-coils may be completely
tformed before being placed in position, the
separable clamping means employed for re-
taining the same in place permitting them to
be readily removed when impaired. While
I have shown the lamina of the field-core as
being in the form of continuous rings, I do
not wish to be limited to the construction
wherein the rings are continuous and inte-
oral. | |

I have shown portions only of the pole-
tips chamfered; but I do not wish to be limn-
1ted to this construction in all embodiments
of my invention.

‘While I have herein shown and particu-
larly described the preferred embodiment of
my invention and a particular adaptation
thereof, I do not wish to be limited to the
precise construction shown; but,

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. In a dynamo-electric machine, the com-
bination with a plurality of lamins in the
form of rings provided with projections for
constituting field - poles of the machine, of
clamping-rings for securing the lamina to-
gether, and clamping-bolts passing through
the clamping-rings and lamin to secure the
laminge upon the said rings, the said laminge
being provided with enlargements at holes
through which bolts pass tocompensateforthe
metal removed at the holes from the lamine,
substantially as described.

2. In a dynamo-electric machine, the com-
bination with lamines constructed in the form
of rings provided with projections which form
the pole-pieces, of clamping-rings for secur-
ing the laminge together, bonnets for attach-
ment to the clamping-rings, clamping-bolts
passing through the bonnets, clamping-rings
and laminge, for securing these parts to-
gether, other bolts passing only through the
laminge and clawmping-rings and serving only
to secure these parts together, bearings for
the armature-shaft supported by the bon-

‘nets, an armature, and a shaft therefor sup-

ported by said bearings, substantially as de-
seribed. |

3. In a dynamo-electriec machine, the com-
bination with a core formed of a plurality of
laminge, of clamping-bolts, means coacting
with the clamping - bolts for securing the
laminge together, colls in place upon the core,
and retaining-links engaged each at one end
by a clamping-bolt, the said links being in
mechanical engagement with the coils at the
remaining ends, substantially as described.

4. In a dynamo-electric machine, the ecom-
bination with a field-core constructed of a
plurality of laminee formed in the shape of
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rings and provided with inwardly-extending

projections to form field-poles, of clamping-

mature. DBy assembling the various parts as | bolts, means coacting therewith for securing
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the lamins of the field-core together, retain- |

ing-links constructed in the form of eyebolts,
the clamping - bolts extending through the

eyes of the eyebolts, field-coils in place about

the pole-pieces, clamping-plates interposed
between the field-coils and directly engaging
the same, the stems of the said retaining-eye-
bolts passing through the eclamping-plates,
and nuts in threaded engagement with the
sald stems serving to adjust the degree of
clamping action between the clamping-plates

and t.he field - coils, f:ubstantully as de-

seribed.

5. In a dynamo-eleetric ma,ebme the com-
bination with a field-core construeted of a
plurality of laminge formed in the shape of

rings and provided with inwardly-extending

projections to form the field-poles, of clamp-

ing-bolts, means coacting therewith for secur-

ing the laminee of the field-core together, re-
taining-links construeted in the form of eye-

bolts, the clamping-bolts extending through
field-coils in place |
about the pole-pieces, clamping-plates di-.

the eyes of the eyebolts,

rectly engaging the field-coils, the stems of
the said retammw-eyebolts pabsmw through

the clamping-plates, and nuts in threaded'en— |

vagement with the said stems serving to ad-
just the degree of clamping action between
the el&mpm -plates and the field-coils, sub-
qtanmally as described.

6. In a dynamo-electric machine, the com-
bination with a plurality of ldmmﬁa provided
withinwardly-extending projectionsfor form-
ing field - poles, of clamping - bolts passing
through the lamingse, means coacting there-
with for securing the laminge together, field-
coils passed about the field-poles, and links
mechanically engaging the clamping - bolts

and the field- (,01113 f01 securing the latter m

place, substantially as descrlbed

7. In a dynamo-electric machine, the com-
bination with a plurality of laming provided
withinwardly-extending projections forform-
ing field - poles, of clamping - bolts passing
thIOUU‘h the laminge, means coacting there-
with f01 securing the laminge together, field-

coils placed about the field-poles, and links

in the form of eyebolts, the clamping-bolts
passing through the eyes of the eyebolts, the
remaining ends of the eyebolts having me-
chanical engagement with the field-coils for
securing the same in place, substantially as
described. o | |
S. In a dynamo-electric machine, the com-
bination with a field-coreformed of a plurality
of laming, of a clamping-bolt passing through,
the lammae means coacting therewith for se-
curing the lamm‘e teﬂ‘ethel poles being pro-
vided upon the core, ﬁeld—coils placed about

the said poles, retaining-links in the form of

eyebolts, the said clamping - bolt passing

through the eyes ot the eyebolts, the remain-

ing ends of the eyebolts having mechanical
engagement with the field-coils, substantially
as described. -

-

]
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9. In a dynamo-electri¢c machine, the com-
bination with a field-core composed of lami-
i nated rings provided with projections for
forming the field - poles, of clamping-rings
upon each side of the laminated ﬁeld-core,
clamping-bolts passing through the laminege
and the clamping-rings; means coacting with

the clamping-bolts for clamping the laminee

and the clamping-rings together, field-colls
upon the field-poles, let&mmmlmks in the
form of eyebolts, the ela,mpmn* -bolts passing
through the eyes of the eyebolts, clamping-
plabes engaging adgaeent field-coils, the stems
of the eyebolts passing between the field-coils
and through the clamping-plates, and nuts
for securing the clamping-plates and eyebolts
together, substantially as deseribed.

10. In adynamo-electric machine, the com-

bination with a field-core composed of lami-
nated rings provided with inwardly-extend-
ing DIOJthIODS for forming field - poles, of

75

80

cld,mplnﬂr rings upon each blde of the lami-
nated field-core, an inclosing cap or bonnet

forengagement with the clampiug—rings, each

provided with a bearing for the armature-
shaft, clamping-bolts passing through said
bonnets, the laming and the ¢lamping-rings,
means coacting with the clamping-bolts for
clamping the bonnets the clamping-rings and
the laminge together, field-coils upon the 1eld-
poles, retaining-rings in the form of eyebolts,
the clamping-bolts passing through the eyes
of the eyebolts, eclamping-plates engaging ad-
jacent field-coils, the stems of the eyebolts
passing between the field-coils and through
the clamping-plates, nuts for securing the
clamping-plates and eyebolts together, an ar-
mature, and a shaft therefor, the slmft being
dlcsposed within the afmesmd be&rmﬂ‘q sub-
stantially as described.

11. A field-core for a dynamo-electric ma-

chine composed of laminge provided with po- -

lar projections, some of the tips whereof are
chamfered, the laminge being grouped with
the chamfered polar projections distributed

throughout the pole-piece and between un-

chamfered polar projections, said polar pro-
jections being provided with slots extending
longitudinally of the field-core and located

‘between the chamfered pole- tlps, substan-

tmlly as described.

12. A field-core for a dynamo- electl 1¢c ma-
chine, composed of lamine provided with po-
lar‘projectious, some of the leading and trail-
ing tips whereof are chamfered, the laminé
bemg grouped with the chamfer ed polar pro-
jectionsdistributed throughout the pole-piece
and between unchmnf_ewd polar projections,

said polar projections being provided with

slotsextending longitudinally of the field-core
and located between the chamfered pole-tips,
substantially as described.

13. A field-pole for a dynamo- electric ma-
chine, having a tip portion chamfered and a
slot extending longitudinally of and between

I the tips of the pole, substantially as deseribed.
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14. A field-pole for a dynamo-electric ma-

~chine, having portions of itsleading and trail-

1O
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ing pole-tips chamfered, and provided with a
slot extending longitudinally of and between

‘the pole-tips, substantially as described.

15. A field-pole for a dynamo-electric ma-
chine, having a tip portion chamfered and a
slot extending longitudinally of and between
the tips of the pole, said slot also extending
substantially radially with respect to the axis
of rotation of the armature, substantially as
described.

16. A field-pole for a dynamo-electric ma-

chine, having portionsof itsleading and trail-
ing pole-tips chamfered, and provided with a
slot extending longitudinally of and between
the pole-tips, said slotalsoextending substan-
tially radially with respect to the axis of ro-
tation of the armature, substantially as de-
scribed.

17. A field-core for dynamo-electric ma-
chines having a polar projection for receiv-
ing a field-coil, a slot being provided in the

said polar projection extending longitudi-
nally of the machine, substantially as de-

scribed.

18. A field-core for dynamo-electric ma-
chines having a polar projection provided
with a slot extending longitudinally of the

O

' machine and having a chamfered pole-tip,

substantially as described.

19. A field-core for dynamo-electric ma-
chines having inwardly-extending radial po-
lar projections, each provided with a slot ex-
tending logitudinally of the machine, sub-
stantially as deseribed. '

20. A field-core for dynamo-electric ma-

chines having a polar projection for receliv-

ing a field-coil, a radial slot being provided
In the said polar projectior extending longi-
tudinally of the machine, substantially
described.

21. A field-core for dynamo-electric ma-
chines having a polar projection provided

with a radial slot extending longitudinally of
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as

the machine and having a chamfered pole-tip,

substantially as described.

22. A field-core for dynamo-electric ma-
chines having inwardly-extending radial po-
lar projections, each provided with a radial
slot extending longitudinally of the machine,
substantially as described.

In witness whereof I hereunto subscribemy
name this 21st day of December, A. D. 1899.

ALEXANDER CHURCHWARD.

Witnesses:

H. C. ZAHISKIE, .
FRED. J. HARTMAN.
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