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To all whom it may concerm:
Be it known thatl, HENRY P. WHITE, a citi-

zon of the United btates residing at the city

of Kalamazoo, in the {30111113)7 of Kalamazoo

the construction of motors in which both
the field -magnet and armature are rotary;
fourth, to provide an improved connecting-
oearing between a rotary field-magnet and a
rotary armature to facilitate the coaction of
the same, and, fifth, to provide an 1mproved
connecting - gearing between a rotary field-
magnet and a rotary armature to facilitate
the coaction of the same in securing variable

(No model.}

similar letters of reference refer to similar

parts throughout the several views.
Referring to the lettered parts of the draw-

ings, A is the base, supporting the remaining

At the outer end of the shaft is provided a
ball-bearing for the various parts, made up of

a- central bloek J, which is fixed on the shaft

C, and an outer block J', supported by brack-

ots, there being ball-races between the two, 7o

and a collar J'' is supported on the outer end
of the spider G, and a cushion of leather or
suitable mater ial is between the collar J” and
the hub of spider G". On the hub to the

25 speeds. spldel G are supported commutator-rings » 75
Fuarther objects will definitely appearin the | ', against which rest brushes 7" »"", respec-
" detalled description to follow. tively. 'The electrical connection fm Op@lrtt-
I accomplish these objects of my invention | ing the machine is to the biuqhes ', and
by the devices and means and mechanism de- wu es connect the rings » #' to the br ushes 7N
30 scribed in this specification. n', respectively, and other wiresare connected 8o
The invention is clearly defined and point- t0 the field- magnet from these same branches.
ed out in the claims. to excite the same. The winding of the field-
A structure fully embodying the features | magnet and the armature Is enmely Imma-
~ of my invention is illustrated in the accom- Lelldl so that they coact as in a motm of the
35 panyingdrawings,forming a partof thisspeci- usual construetion. 85
fication, in which— On the hub of the spider G’ is supported a
Figure 1 is a vertical detail longitudinal | friction-wheel D, having a concave annular
sectional view taken on a line corresponding | face eouespondmﬂ* in eross-section to a por-
to lines 1 1 of Figs. 2 and 3, certain portions | tion of an arc of a circle. |
40 being shown in full lines. Fig. 2 1s a trans- Secured to the shaft C and facing opposite go
verse vertical detail view, partially in section, | to wheel D is a similar friction gear-wheel D',
on line corresponding to line 2 2 of Fig. 1. | symmetrical therewith. Friction-wheels K
Fig. 3 is also a transverse detail view, par- | E' are carried on pivots a-in rock-shafts K
tially in section, on line 3 3 of Fig. 1. Fig. | and serve as a gear connecting the one to the
4% 4 is an enlarged detail view of the worm-gear | other. On the rock-shafts E are provided 95

connection for shifting the friction-gears to
vary the speed.
In the drawings the sectional views are

taken looking in the direction of the little.

so arrows at the ends of the section-lines, and

hubs K", bearing worm-gears, which are ac-

tuated tl om wormsN on sh:fl,ft I‘ the wormson
these shafts being oppositely threaded to shift
the friction-wheels E' from or toward each

other within the hollow faces of the gear- 100

g and State of Michigan, have invented certain pmtcj of the mfzchme mhwh is plefelably 55
new and useful Improvements in Electric Mo- | made hollow and of Gétbt metal. On this are
tors, of which the following is a specification. | supported pillow blocks or brackets A" A”.

This invention relates to improvements in | Suitable bearings are provided for the shaft
electric motors. C of the machine. |
10 The objects of this Invention are, first, to On the shaft C is supported the armature 6o
provide an electric motor in which it is possi- | H, with the commutator I, which are fixed
ble to control the speed without waste of en- | thereto so that they may revolve therewith.
ergy; second, to provide an improved means | The field-magnet G is supported by suitable
~of utilizing a differential movement in elec- | spiders G’ G”, which have.suitable hubs on
15 tric motors; third, to simplify and improve | the shatt, so that it- revolves freely thereon. 65
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wheels D D', so that they exactly coact to-
gether. The shaft If is controlled by a hand-
wheel F'. The ends of the rock-shafts K are
supported in suitable brackets 3 B’ on the
base A, the brackets being connected by a
cross-piece B at the top togive them stability
and strength.

The outer end of the hub of the friction-
wheel D’ is provided with a collar M, having
ball-races, and a sleeve K is provided having
asultable casing K', which surroundsthe ball-

ace and eontams collar 1 M’, also containing a
ball-race corresponding to that on the collm
M. A screw Lis provided which engages the
screw-thread within the sleeve K and is ac-
tuated by a hand-wheel L at the outer end to
put pressure on the same to foree the various
ball-bearings snugly together,and so compen-
sate for any wear. Thesleeve K is provided
with a suitable key-seat v, and v is supported
on the bracket A" to engage the same and
gulde 1t Into position.

In operation with the parts arranged as I
have indicated the armature will 1ev01ve in
one direction and the field-magnet in the op-
posite direction. The relative speed of the
armatureand the field-magnet is regulated by
the friction-gearing which I have shown, and
1t will be observed that as the motion of the
field-magnet is lessened or approaches the
stationary the greater will be the speed of
the armature, though it will then run with
lesstorque, and vice versa, so that by increas-
ing the speed of the field-magnet the speed
of the armature will be ]ebsened butits power
increased, and this is aeeomphshed in this
par ticular instance by the changeable-speed
gear shown, which I believe is especially
adapted t0 the purpose. I wish tosay, how-
ever, that other means might be employed
for eonnecting the revoluble field - magnet
and armature together so that they will coact
as 1 have here indicated.

I believe that I have shown the best em-
bodiment of my invention, but desire to state
that 1t can be greatly varied. The style of
motor employed can be varied indefinitely so
long as both the field-magnet and the arma-
ture revolve, it being easily possible to use
any type or style of either alternating or di-
rect current electric motorin this connection
and control its efficiency by the means I have
adopted. I do notdeem it necessary toillus-
trate these various types of motorsin this con-
nectlon, as it is impossible to claim each one
specifically in this patent, and I do not show
the different gearings by which the revolving
field-magnet :;md the revolving armature may
be connected. I show the structure which I
believe from my experience to be the best. I
desire in this connection to be understood as
embracing these different constructions with-
in my broadest claim, and I alsosubmit here-
with a specific claim to the construetion I
have shown. 1 desire to state in this connec-

tion that the power for my improved motor
can be utilized by the pulley C' on the end of |

il

‘substantially ¢

671,662

theshaft C,ortheentire motorcan be mounted
directly in a lathe and connected directly to
the lathe-spindle, or it can be conneected di-
rectly without any gearing for use in drill-
presses or other Sumlﬂr tools, Tt could also
be connected directly to the axle of a street-
car. In faet, the motor can be utilized di-
rectly on any shaft where it'is desired to ap-
ply power without resorting to a main-shaft
and counter-shaft econstruction, thus provid-
ing a new and valuable meansfor doing away
with back gearing, cone-pulleys, and inter-
mediate shatts, where a variable speed is nee-
essary.

Having thus described my invention, what
I claim asnew, and desire tosecure by Letters
Patent, 1s—

1. In anelectric motor, the combination of
the base A; brackets A’; shaft C supported

by satd brackets; an armatuare I and com-

mutator-sections I supported on said shaft;
1 revoluble field - magnet G supported by
suitable spiders G' G lm\mﬂ suitable hubs
supported on the shaft C by suitable journal-
bearings; commulator-rings », ' supported
on the 11ub of spider G with brushes # "
delivering currentthereto; brushes n, n' car-
ried by the spider G and resting on the seg-
ment I of the commutator; connections from
the rings , 7 to the brushes and to the coils
of the field-maguet; friction gear-wheel D
supported on hub of spldel G having an an-
nularconcave face, the cross-section of which
correspounds to the arc ol a circle; an oppo-
site friction-wheel D' symmetrical thereto
and fixed on the axle Cj; ball-bearings be-
tween the variousparts; a sleeve IC; a screw
L within said sleeve with hand-wheel I for
adjusting the various partstogether upon the
ball-bearings; fiiction-wheels E' I supported
on pivots on transverse rock-shafts K; and
worm-gears for actuating the rock-shafts to
rock them to and from each other so that
there 1s a changeable -speed - gear coupling
between the friction-wheels D, D' whereby
the connection can be varied, all coacting
as desceribed for the purpose

speetfied.

2. In an electrie motor the combination of
a suitable shaft with bearings for its sup-
port; an armature and commutator fixed on
said shaft; a revoluble field - magnet sup-
ported by suitable journal-bearings on tho
sald shaft; commutator-rings carried by the
field - magnet; brushes delivering current
thereto; a friction gear-wheel having an an-
nular concave surface, the cross-section of
which corresponds to an arc of a cirele con-
nected to the revoluble field - magnet and
adapted to rotate around the shaft; an op-
positely-sitnated symmetrical friction- wheel
ixed on the said shaft; intermediate ad-
justable frietion -wheels between the said
concave itriction-wheels for varying the con-
nection and relative speed, all coacting sub-
stantially as described for the purpose speci-
fied.
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3. In an electric motor, the combination of
a suitable shaft with bearings for 1ts sup-
port; anarmature fixed onsaid shatt; a revo-
luble field - magnet supported by suitable
journal-bearingson the said shaft; a friction
cear-wheel having an annular concave sur-
face, the cross-section of whieh corresponds
to an are of a circle connected to the revo-
luble field - magnet and adapted to rotate
around the shaft; an oppositely-situated sym-
metrical friction-wheel fixed on the said shaft;
intermediate adjustable friction-wheels be-
tween the said concave friction-wheels for
varying the connection and relative speed,
all coacting substantially as deseribed for the
purpose specified. |

4. In an electric motor, the combination of

a suitable shaft with bearings for its support;

an armature fixed on said shaft; a revolun-
ble field-magnet supported by suitable jour-

nal-bearings upon the said shaft; a gearing

carried by said armature; a gearing carried
by said field-magnet; and an intermediate
changeable-speed gear connecting the same
in such manner that the gear connection va-
ries in relation to the gear-centers of the gears
of said field-magnet and armature whereby
the full power of the motor is delivered to the
shaft without substantial loss, for the purpose
specified. -

5. In an electric motor, the combination of
a revoluble armature; a revoluble field-mag-
net; gearings connected to each of the same;
and an intermediate independently - sup-
ported changeable-speed gear constructed in
such manner that the gear connection varies
in relation to the gear-centers of the gears of
said field-magnet and armature whereby the
full power of the motor is delivered to the
shaft without substantial loss, for the pur-
pose specified.

6. In an electric motor, the combination of
a revoluble armature; arevoluble field-mag-
net; friction -gear - wheels connected with
each, having their faces opposite; and the op-
nosite faces bearing oppositely-situated an-
nularconcave rings; friction-gears supported
between the same on opposite sides thereof,
on suitable transverse rock-shafts to transfer
the motion from one to the other; worm-gears

on said rock-shafts; and a suitable shaft with

-

worm for actualing the gears to turn the fric-
tion-wheels to and from each other to vary
the delivered speed of the motor without
waste of power. |

7. In an electric motor the combination of
an armature, a field-magnet, a gearing car-
ried by said armature, a gearing carried by
said field-magnet and an intermediate gear
connecting the same in such manner that the
gear connection may vary in relation to the
centers of the gears of said field-magnet and
armature.

3. In an electric motor the combination of
an armature, a field-magnet, a gearing car-
ried by said armature, a gearing carried by
said field-magnet and an intermediate inde-
pendently - supported gear connecting the
same in such mannerthat the gear connection
may vary in relation to the centers of the
oears of said field-magnet and armatuare.

9. The combination of a motor comprising
a rotative armature and rotative field which
turn in opposite directions, shafts connected
with and driven by said armature and field,
friction - disks connected respectively with
said armature and field, an oscillatory disk
which has opposite peripheral contact with
the opposing surfaces of said disks and osecil-
lates on an axis transverse to its axis of ro-
tation, and means giving oscillatory motion
to said oscillatory disk. |

10. The combination of a motor comprising
a rotative armature and rotative field which
turn in opposite directions, shafts connected
with and driven by said armature and field,
friction-disks connected with shafts and ro-
tating about a common axis, a plurality of
oscillatory disks which have opposite periph-
eral engagement with the opposing faces of
said disks and rotate on axes transverse to
their axes of rotation, and means for simul-
taneously oscillating said several oscillatory
disks about their transverse axes.

In witness whereof I have hereunto set my
hand and seal in the presence of two wit-
nesses.

HENRY P. WHITE. [L.S.]

Witnesses:
NeTTie F. CARRUTHERS,
OTis A. LARL.
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