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To all whom it may conceri.
- Be it knownithat 1, KowriNnJayes Houston,

magnet {rame and its pul‘{, pieces.

-nmf*neb frame embodying my invention.
2 illustrates a modification in the form thereof,

:mafrn(,t frame from a number of separate
picces.

inthe shape of the frame.

Tigs, 8 and 9 ave diacrams of conneetions.

| 111..wuc't franes,

with exterior

the eylinder and sitnated at op posite extremi- |
ties of one of its diameters.

UNITED STATES

BEST AVAILABLE COP!

PATENT OFFICE.

EDWIN JAMES HOUSTON, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR -
* TO THE THOMSON-HOUSTON ELECTRIC COMPANY,

OF CONNECTICUT.
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‘SPECIPICATION forming part of Letters Patent No. 356 878, dated Pebruary 1, 1887

Ap plu: afion filed J'?I.I‘H’I.Tj 1894

Serial No. 116,275, (No muﬂﬂl.}

-

a cifizen of the United States, and a resident |
of Philadelphia; Tn the county of Philadelplhia
and State of Pennsylvania, haveinvented cer-
tain new and useful Immm ements in Istectrie
~Motors, of v.hmh th(, Mlomw 15 a Spoelhca-
o, |

The objecets of my invention are to secure
ease, cconomy, and compactness 1 the con-
str llLtlon ol electro-dynamic motors,to inerease
the economy of their operation, andto permit
their working at relatively high rates of speed
without the proportion of encrgy they develop
being considerably reduced. |

The fir st part of my invention relates to the
construction and arrancement of the field-

.

Jigure 1 1s a perspective view of a ﬁeld-
_qur

Iig. 3 shows a way of building up the field-

I'ig. 4 shows another way of making l
the frame.  IMig. 5 illustrates a modification
¥Fig. 6 shows the {
manner of applying the exeiting c¢oil or coils.
Iig. 7 . Ilustrates a detail of the field-magnet.

1110* 10 illustrates a farther modification in
1]19 form of the field-magnet. Tig. 11 illus-
trates dingrammatically a modlﬁul winding of
the field- 111'1rrnets_.. Fig. 12 shows in perspee-
tive a formof the m'mittule - Fig. 13 shows

one of the plates from which the armature, |
Rig. 12
of drmatnu, th.1t mfty be used '.uth llle ﬁeld-

, 13 made, ¥ig. 14 showsanother forn |

macnet. , .
In IFig, 1 of the awmnpfmvum drfm*mrrq 18
sliown Iln, oeneral form L give to the. held-

ol

cast-iron or other suitable nnteual furonished .
longitudinal slots. or recesses
S” 87, extending through the entire length of

This slot 15 pro-
vided for the ficld-magnet coil or cotls, wonnd

cpreferably in two sv(,tmua, and placed as
shown at C C C' ¢, Fig. 6.

| field M M. “Whenitis desired to give greater

This (,ontalbi s, as shown, of a |
__t]mllmx evlindrical frame, MM, of limlle’tbit,

N and S are the uwrm,tlc pole-pmceh W lnch

in this case are formed of a pm'twn of the cy-
lindrical mass of the field-maguct {rawme, their
position being dependent on the position of the
coil C G ¢’ ¢ on the ontside of the cylindrieal 55
definiteness of position to the pole- pieces, the
shape of the cylmd: ical magnet-frame is modi-
fied, as Shown in Fig. 2,where edges or lipsee
and ¢ ¢ are formed on the pole-pieces N and 60
S, in the manner shown. In this ecase, tha '
longitudinal ‘slots or:..openings 0.0 and 0" 0,
that extend the entire length of the eylindrical
frame, are utilized for the location of a coil.or
coils of wire, X X, Fig. 6, the arrangement 65
and function of which form another feature of -
.my. invention, which will be more fully.ex-.
plained hereinafter.: -In order to provide for
the ventilation of the armature and- frame,

openings are providedat Q Q Q and Q' Q' Q)

7¢
as shown in Fig. 2; or these openings may be

| prm‘-'lded as at Q"' Q, Q" Q" &e., ¥ig. 1, extend-

ing longitudinally throughout the eutire lengbh
fro:n end to end, as shown. - .

“Wherte the shaft of the motor is not dlrectly "5
coupled to the shaft to be driven, feet F F K, -
of any sunitable formand position, are prowded

In order to prevent the cireulation of 1n-
duced ot -local -currents in the conducting
masses of the magnet-frames and pole-pleces, 8o
they may be formed -of sepmate pieces, sepa-
rately and singly insulated rrom oue another
in 'a manner well kpown in the art. These
piceces are shaped in such a manner as would
bé produced by cutting the field-maguet frame,
as shown in Figs. 1 “and 2, tla.nsversely hy-

planes pel‘pcudmularl y to the axis of the cy-
ﬁ_llndrlca,l frame. -
“frame is shown in Fig. 3, where the separate |

| sections Ak & b and BN B , formed of sheet- go

- "This division of the magnet-

iron, thinplates of cast-iron, or other suitable

_materml are separately insulated from one

another and secured between the iron end
plates, E I and E" K, by the bolts Y Y" Y'Y,
&C., as showu.,

Tn order to sccure greater ease of const1 ue-
tion, I sometimes form the cylmdrlcal magnet-
frame by the malleable-iron casting, sha,ped as
shown in Fig. 4, where theribs TV T"T' T, &c.,
supported b) the flanges T T, have the SPaces 100

95

'AZY&m

1 do not couﬁne: myself to ,the true cyhndrl-



-
<~

- cal form -of'ou;l_in'e of the field-magnet fraie,
sinee one of the obiects of this form of frame
is to obtain 2 feld-maguet frame in which the

north and south polarity of the pole-pieces N

and S cau be obtained with but practically or

actually a.single field-magnet coil. It will be

~ evident that this feature can be obtained by a

‘great variety of forms of magnet-frames with- |

~ out departing from the essential features of the
so invention. Ihaveshown, forexample,in ¥ig.
' b, another formof field-magnet frame in which
space is provided for a much larger maguoet-
‘coil. In this case the pieces M M' M/, &c., are
" modified in shape in.the manner shown. Nor
15 do I confine myselfto the use of the field-mag-
" net frame in-which a single coil -or bobbln
" wound in two or more or less seetions isem-

ployed {~ obtain its north and south polarity

for the fic. I-magnet frame of an electro-dy-
20

 The magnet-frame so provided 18 wound with
‘a single coil; C C € C, wound in two or more
seetions, which su rrounds the frame longitudi-
‘pally in the manner as showin in Fig. 6.

. Since the armature rotates inside the field-
“magnet coil,. it is evident that suitable means

s

‘must be provided for the ready introduetion

or removal of the armature. This I effect as

follows, viz: I form the cylindrical magnet-

 frame in such a manner that a part thereof

may be readily removed, so as to permit the
armature to be moved in or out through the
longitudinal opening so provided. The shape
and arrangement of these movable pieces are
shown in Figs.- 2, 3 by the dotted lines. .
- In Figs. 4 and 5 the joint between the two
portions is indieated at m’. The field-magnet-
eoilseetions CCand C'C are wound separately.
The first half, C C, may, if so desired, be placed

permanently in position in the space 8" S".
"The armature is then inserted and the remain-

ing half of the field-magnet coils C' C'is then

45 _ .
" lindrical magnet-frame is placed in position

 and securely attached by any.suitable means—

such as bolts or bands. I have shown one of

these in Fig. 4, where openings are left in the
so removable piece for the passage of the bolts b
b, screwed into the fixed piece. - The nuts n %

afterward hold the two pieces together; or they

may be held together by the end pieces, wWw,

“that support the axis at A. L

¢ct  In order to permit theready removal of the
77 coil-sections G C and-C' O, |
‘each on asuitable insilated form. “When the

armature and coils are placed in position, a

metallicend plate, W W, of any suitable shape,

attached to the eylindrical magnet-
A. This
the

- 6o is securely
~ frame and provided.with an epening,
- plate forms the journals or bearings for
axis or shaft of the revolving armature.

In order to secure the ready introduetion or

65 removal of the armatu re,I sometimes prefer to
construct the journals or bearings 80 that the

namic motor, since it is also applicable to the
use of any dynamo-eleetro machine, whether
~for lighting, for plating, or for other purposes.

slipped on and the removable part of the cy-

I prefer to wind

5

may be detached.

asesrs  BEST AVAILABLE COP.‘

part marked W,.and _sh(r_wﬁ in Figs. 2, 3,and 4,

Ido notlimit-mysélf' to the exact armuge-. |
ment of parts herein described and shown, 70
since it is evident that the same general effect

| may be obtained in a variety of ways.

._ L}

.My invention conslists,

broadly, in the. com-

e

bination, in an electro-dynamic or dynamo-

electric machine, of a revolving arnmiature in 75
combination with a single field-magnet coilin
two or more or less sections, said field-magunet
coil completely surrounding the armature-

coils throughout their entire length. By this

method of construction I obtain the following &o .
advantage—viz., compactness and simplicity |
of construction, and in case of repairing any
damage that may occurto either the armature
or to the field-magnet coil, the ready formation

-of apowerful magnetic field that will respond 83

promptly to any variatious in the strength of
the electric current traversing Its coils, the

powerful effects produced by tbe induction of
the coils of the field-magnets on the coils of
the revolving armature which they completely go

surround, and complete protection of the’ re-

volving armature by the surrounding field-

-

magnet frame—a feature that not only secures

{ the armature itself from injury, but also pre-

vents it from readily injuring anything-oub- 95
side it during its rapid revolution, |
When the field-magnoet pole-pieces are
shaped in the manner shown in Figs. 2, 3, b,
and 6, I wind coils of wire X X, Fig. 6, in the
hollow spaces o o’. These coils are wound
longitudinally in the manner shown 1t Con-
nection with Fig. 7. Any size of wiremay be
employed on these projections; but as I gen-
erally place these coils ina shunt-cireunit to

the field-magnet cireuit, I prefer to wind them 105 - '

with fine wire in the mar-er generally prac-
ticed in the art. The direction of winding of
the accessory coils X X' is such that the cur-
rent passing through them produces poles of
the same name as that produced by the main
coil or coils C C C' C. - -
"I have shown diagrammatically in Xig. 8

' the mauner in which the coils are connected

areconnected as shown, &
of the direct and shunbt wire

| wire of the coils C C

l

i0 o shunt-eircnit. € € ¢ C represent the
magnet ccil or coils, and X X X' X' the coils
on the projections of the pole-piece. The coils
terminal of eachend
| being connected
to each of the brushes H H of the commutator
7 7 7. 'This method of winding, well known
in the art, is especially applicable to electro-

g

120

| dynamic motors constructed 1n accoréarnee .

with the principles of my invention, owing to -

| l the current generated in the coil or cotls CC

' (Cand X X X X by the revolution of thear-
mature. There are, however, conditions un-
der which I deem it advisable to connect the
¢ ¢and X X X' X' in
series—that is, in one continued line, as indi-
cated in Fig. 9. Insuch a case it is of course

necessary to make the wire in each coil of the
same diameter, s0as to avoid undue resistance.

130"

1CO
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- - elreuits on one and the same nmtor-—wz the
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In this event some n odlﬁcatlon 1S mcessargrj in
order to securng sufficient space for the coils
X Xand X'X’". Thaveshownthismodification

‘in Fig. 10, where I have prolonged the cores

of the 1)01e pieces N and 8, and provided a
longltudlml groove or space for the coil C C
C U, e\tendmﬁ' to?d ¢'Db 3011d the edge ¢ ¢ of
the end plate, T. This form 18 espccmlly sulf-

able for dynamo-electric machines in general.’

In cases when it is desirabie to employ it in

the construction of motors, I phce additional

coils of fine wire, z zand 2’ 2, and place them
1n a shunt-circuit around the armature in the

manner shown in connection with Fig, 11. 1

sometimes place coils of fine wire in the space
provided for the coils C C ¢' ¢’ and in the
position shown in Fig. 6 atW W W W',

cuit around the coils C C €' ¢ or around the
brushes H H of the commutator K K K. I
may employ either one or both of these shunt-

shunt- coils on the projections of the pole-

‘pieces and the shunt-coils on the main or di-

rect magnets C C C’' (Y. In the magnetic ficld
su provided I place any suitable armature-core
provided with coils of insulated wire and a
commutator. An armature suitable for this

“purpose is shown in Fig. 12, and conpsists of a

30
_ 35

.40

Sepairuled from oue anoiner,

core construcl:ed in & manner well known in

the art, of sepalate pieces of iron shaped as
shgwn in Fig. 13, and placed asshown in Fig.
12. These pieces or sections -are of course
In the spaces,
as provided, coils of insulated wire are wound
and suitably connected to a-commutator.

An armatuare of very simple construction is

shown in Fig. 14, which consists of two Sie-

mens armatures placed on the sameshaft in po-
gition at right angles to one another. I some-

- times-employ this plan ’when a high efhmency

18 not required..

When but a single cml of wire is wound on

, the armature and used in connection with a

45

50

single coil of wire in the field-magnet frame,
1 obtain an electro-dynamic motor of great
simplicity and fair econoiny.

What I claim as my invention is—

1. In a dynamo-electric machine or motor,
the hollow cylindrical field-magnet frame M M,

- provided with longitudinal grooves, or de-

535

pression 8" 8", on opposite sides thereof, for

thereception of a tield-magnet coil wound over
and over upon said frame in a plane passing |

dlrect]y throngh the armature.
"2. A cylindrical field- -magnet frame lmrmg

openings Q" Q" Q" Q7 &e., Q' Q' Q, &e., and
- Q Q Q, extending as shown.

In-
this case I place tllEhG either in a shunt-cir-

i

BEST AVAILABLE cop

3. In an electro-dynamic motor, a cylin-

drical field-magnet frame constructed withare- 6o

movable longitudinal section for thie insertion
or removal of the armature, substautwll;y as
shown and described.

4. In an -electro-dynamie motor, a c}hn-

drical field-magnet frame provided Mth alon- 65 .

gitudinal space or groove, S” 8", in comblna-

tion with the pole pl_eces ¢eand ¢ ¢, and the -

spaces o 0 and ¢’ o/, for the purpose of giving

greater definitencss to the position of the poles

| N and 8§, nroduced lsv the field- m‘wnet coil

wound in the space or groove &’ S”.

b, In an electro- dyna.nnc motor, a cylnb
drical field-magnet. frame consmtmw essen-
tially, of the end plates, B K and B L’ shaped

-as show n, and provided with bolts and nuts,
to clamp in position the scparately- -insulated

plates 2 ki It h, &e., of soft; iron. or other suita-
ble material, so a3 to form or produce the hol-

low cylmdue&l frame provided with the lon-

']O

75

gitudinal slots 8" §" §”, aid the curved pole- 8'(‘:)

pieces N and S.

6. In an electro- dv amie motor,_. the evlin-

‘drical field-magnet hame, ‘substantially as de-

seribed and qpeeiﬁe‘d in combination with a

single coil capable of division into two parts, ?5

C Cand C C', for the purpose specified.
7..In an electro dynamic motor, a hollow

cylindrical field-magnét frame provided with

extended internal pole pieces and wrapped -

with coils X X, for.the purpose of increasing go

the polarity produced by the coils wound on
theoutsideof the eyiludrical frame io we apace
provided therafor. |

8. In an'electro-dynamic motoz the bollow

cylindrical field-magnet-frame,in combination 95

with the coils C C ¢’ C, connected in series
with the coils X X/, as: shown and specified.

9. In a dynamo- ‘electric machine or motor, -

the cylindrical field-magnet frame prov1ded
wvith inwardly-extending grooves or slots for
the reception of the coils ECC.C and the pro-

jecting pole-picces N and S, with spaces for

100

the coils X X X" X, connected in series with

“the coils C Cand ¢ C'

10. In a dynamo-electric machine or motor,

| thecylindrical field-magunet frame in which the-
pole-pieces N and S are wound with the ac-
cessory coilszzand 2’ 2/,.connected in a derwed_

cireuit around C C ¢ ¢ and X X X’ X",
Signed at Philadelphia, in the county of
Phlladel phia and State of Pennsylvania, this
28th day of December, A. D. 1883.
©  EDWIN J AMES HOUSTON.
Wltnesses.- L
- J. R. MASSEY,
W. V. MABS_EY. -
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