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To all whom it may concern: -
Be it known that I, JosSEPH LEWIS, engin-

eer, of Manchester, Eogland, but now residing

in Chicago, Cook county, State of Illinois,
have invented certain new and useful Improve-
ments in Dynamo-Electric Machines, of which

the following 1s a specification.

The ol}Ject of the present invention is to PTO-
vide a means for preventing the usual over-
heating of dynamo-machines, and the couse-
quent destruction or injury of 1its parts; to
make thebobbins of .the armature interchange-
able and separately removable, and the coils

of the magnet likewise, so that a damaged

bobbin or coil may be quickly removed for the
purpose of repairs or examination and a new
bolbin or coil slipped into place without stop-

ping the machine for bat a moment, and to

simplify the general construction of the ma-
chine, so as to materially reduce the cost and
labor of 1ts manufacture, and at the same time
to produce a more durable and pertect work-
ing machine 1 all its parts than has heretfo-
fore been attained: In the present invention
the bobbins of the revolving armature are pro-
vided or cast with central openings, and they
are arranged circumferentially between the
two side plates of the armature, with open
spaces between the separate bobbins, so that
the revolution of the armature will cause a
strong currentof air,as from a blowing-fan, to
constantly pass through the central openings
in the bobbins and the open spaces between

them, and thus prevent their heating; and the |

side ])]dteb arealsoprovided with holes toadmit
air. Thesideplates ofthearmatureare provided
on thetr inner faces with a brass ring for mag-
netic insulation, having recesses cast therein
for the reception of the bobbins, which are se-
cured thereto by means of screws or bolts, as
hereinatter more fully described, so as to per-
mit of the bobbins being separately and easily
removed. If other means of insulating the

bobbins should be employed, the recesses for

the reception of the ends of the bobbins may

‘be cast in the side plates of the armature .:md

the brass ring dispensed with.
In manu{actmmg my machine the pole-ex-
tensionsof themagnetmay be madeorcast with

(N0 model.)
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| madeof papier-maché, hard rubber, or other in-

sulating material, adapted to fit on the arms of
the magnet, so that the coils may be slipped

onto the arms and secured in place after being

formed. Of course, if other means ot insulat-
ing the coils from the magnet-arims were em-
ployed, the hollow bobbins on which the coils
are wound might be made of other than insu-
lating material, In this way 1t will be seen
that the coil from any one of the magnet-arms
may be separately and quickly removed for
the purpose of repairsor examination withont

disturbing therest, and replaced by anew one;

and by this means, also, the cost and labor of
manufacturing the machine are very muach di-
minished. DBy these means all the c¢oils of the

armature and all the coils of the magnet are

separately made, so as to drop into their proper
places,and are interchangeable, thus cheapen-
ing the construction and making repairs easily
and quickly done; and 1 am also enabled to
wind the armature-bobbins more closely and
untformly, so that they may be made to re-
volve nearer the extension-poles of the mag-
net, and hence produce more powerful cur-
rents; and in my machine, also, every part
of the insulation may be examined separately,
and 1f any particular coil should be burned
ouf.or otherwise damaged it can be at once

removed and replaced with a new one without

disturbing any other part of the machine or
stopping 1t for any length of time.

In the accompanying drawings, which form

a part of this specification, and in which simi-
lar letters of reference indicate like parts, Iig-
nre 118 an end view of a device embodying my
invention. Ifig. 2 1s a side elevation. Ifig. 3
is a central horizontal section, showing one-
half the armature in plan view. Ifig, 4 1s a
detail view of one of the side plates of the re-
volving armature, partly in section to show
some of bobbinsin position. Ifig.d1s a central
longitudinal section of a portion of one of the
magnet-arms. Fig.Gisanend viewof thearma-
ture-shaft enlarged. Iig. 7 shows a modifica-
tion in the construction of the bobbins and side
plateq;, and Ifig. 8 is a section on line ¥y vy of
Ifig.

In the drawings, A represents the base-plate

any number of arms for coils desired,as I first | of the machme, upon which 1t rests.
wind the wire of the eoils upon hollow bobbins, |

B B are the arms or cores ol the magnet,
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arms B are eight in number, and the lower four

of them serve as legs or pedestals, upon which
the machine stands, the same being secured to
the base-plate by bolts a. A’1is the cap-plate,

which is bolted to the ends of the upper four
arms of the magnet.

D 1s the axis or shaftt of the revolving arma-
ture, which is journaled at each end in suit-
able brass or insulating bearings, d, on the
cross pieces or bars I, which are secured on
either side to the middle portion of the mag-
net by bolts e. The side plates, H, of the re-
volving armature are secured to shaft D, so
as to 1ev01ve with it, and are each pl‘OVldE‘d
with a circular shoulder or flange, /., on their
inner faces, over which fits a brass ring, #/,
provided with recesses /? in its periphery for
the reception of one end of the bobbins K.
The bobbins X are each provided with a cen-
trol hole, &, for mounting the same upon a
spindle for the purpose of winding the wire on
them, and with central openings, &’ [/, for the
passage of air through them when the arma-
ture is revolving. The bobbins X have also
at each end lugs or ears /1? having each a half
bolt - hole and countersunk head therein, so
that when the bobbinsare placed in their places
one screw will secuare two bobbins to the ring
at one side and end.. The bobbins are fire-ja-
panned before the coils are wound thereon, the
japanning serving to insulate the bobbin. The
heads of the %rewsk* which hold the bobbins
1n place, serve also to connect the contiguous
bobbins together magnetically, so as to form
continuous ring, the japanning being filed off
or removed from the bobbin on the interior of
the recessed lug, in which the screw fits, 8o as
to accomplish this result, The coupling-wires
¢ from the commutator to the coils of the bob-
bius (one for each bobbin) are led out through

holes f in the side plate, H. These holes in-

each of the side plates also serve to admit air
to the interior of the revolving armature, and
thereby increase the force of the air-currents
produced by the revolution of the armature.
The bearing part of the shaft D 1s provided
with longitudinal grooves » i 1ts periphery,
through which pass the coupling-wires, one in
each groove, and N is a steel sleeve shrunk
over the shaft to cover the wires, and which
forms the bearing-surface of the shaft. DM 1s
the boxing for the journal, and I represeuts a
portion of the commutator.
The arms or cores B, it will be observed, are

~oval in form, and thelr minor dlemeters are

placed parallel with the axis of the revolving
armature, 8o as tooccupy as little space in this
direction as possible. The central portion of
the magnet is cut out or cast with openings M’
M’, for the purpose of admitting air nearer to
the concave surface of the magnet. The coils
are first wound on the hollow papier-maché bob-
bins m, which are adapted to fit the arms B of
the magnet, and after being thus formed they

are simply slipped onto the arms B of the mag- !
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net, the papier-maché bobbin thus serving to
msul:{bte the coil from the magnet-arms. After

the coils are fitted in this way on the arms B.
the plates A and A’ are applied and secured
to the arms B by the screws or bolts a, which

serve to hold the coils in place and to give the
requisite strength and rigidity to the machine
as a whole. The magnet is cast in two parts,
each part baving two arms for coils on each
end, as shown in Fig. 2, and the two parts
united by the plates A and A’ and the cross-
bars 1. As the coils are first wound on hol-
low bobbins, which are then slipped over the
arms, no difficulty is experienced 1n getting
the COI]b on the arms from their number, and,

if desired, the magnets may be cast with a
ogreater numbel 01 arms. To double or still
further increase the capacity of the machine,
I simply cast each side of the magnet wider
and with twice the number of arms or more,
and mount two or more similar revolving ar-
matures on the same shaft, in which case a
commutator i3 provided on each end of the
shaft, and the wires passed out through each
of the side plates of the revolving ammtme

O represents the driving-pulley.

In Figs. 7Tand 8 I have shown a modifica-
tion of my invention in which the bobbins are
made wedge-shaped at their ends, so as to fit
together and form a ring resting upon the
brass insulating buash or collar V, secured to
the driving-shaft. In this constraction the
bobbins are bheld in place by screws or bolts v,
inserted in the ends ot the bobbins through
the annular plate V’, which 1s fitted on the
brass bush V. In this construction, which 1s
designed more especially for a quantity ma-
chine wherein large wires are used for the bob-
bin-coils, I malke the bobbins solid, as there 1s
little danger of such machines overheating,

and as the open spaces between the bobbins,

except at their ends, where they fit together
on the ring on bush V, will suffice to keep the
bobbins cool. Of course this or other equiva-
lent construction may also be used for a ten-
sion-machine; but I prefer the construction
first shown for such machines, '

It will be observed that the two parts of the
magnet are alike, so that they may be cast
from the same mold, and that all the arms B
thereof are precisely alike in form, so that the
papier-maché bobbins are interchangeable and
will fit on any arm, and that the iron bobbins
of the revolving armature are all alike, so that
they are interchangeable and will fit in any
position in the armature. In this way, by hav-
ing on hand one or two extra iron bobbins for
the armature and papier-maché coils for the
magnet, repairs may be almost instantly made.

It will also be observed that all the parts of
the machine, except the shaft and its boxings
and the coils, are of cast metal, and very stm-
ple and cheap of construction, so that the

whole machine may be produced at compara-
tively small cost, and the different parts very
quickly and easily put together.
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I claim-— |

1. The cast bobbin K for the revolving ar-
mature of a dynamo-electric machine, provid-
ed with ears or lugs /* for securing the bobbin
in place in the armature, and provided with
central openings, & k', for the passage of air
through the same, substantially as speciiied.

2. The combination, in a dynamo-electric
machine, of the side plates, H, of theaxevolv-
ing armature provided with shoulders £, brass
or nou-magneticring i/, provided with recesses
h* for the reception of the bobbins, and the
separately-removable bobbins mounted in said
recesses and separately secured to said ring,
substantially as specified.

3. In adynamo-electric machine, therevolv- |

ing armature consisting of a series of sepa-
rately-removable cast bobbins baving central
alr-passages through the same and mounted

in an annular ring, with open air-spaces be- 20

tween the separate bobbins, substantially as
specified.

4. The combination of the driving-shaft, the
perforated side plates, H, the separately-re-
movable cast-iron bobbins having central air-
passages through the same and mounted in
an annular ring, with open air-spaces between
theseparate bobbins, substantially as specified,

S JOSEPH LEWIS.

Witnesses:

T, HVERETT BROWN,
H. M. MUNDAY. |
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