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This invention - relates to nechanical
movements and the primary object of the
invention is to provide an Ilmproved me-
chanical movement in which a novel system
of gearing is used and which is so con-
structed as to obtain a relatively large lever-
age so that a mechanical advantage can be
ebtained over the force initially applied
therato, and thereby facilitate the operation
of any machine, motor, or other device.

Another object of the invention is to pro-
vide a novel mechanical movement of the
planetary geay type in which an ultimate
mechanical advantage of two to one and
over, iz gained, thus permitting any device,
inachine or motor to be easily driven.

A further object of the nvention is to
provide an improved mechianical movement
of the planetary gear type which can be
effectively incorporated in a generator so as
to permit the easy operation theréof by a
comparatively emall force. ‘

A further object of the invention is to pro-
vide an. improved mechanical movement,

which is compactly arranged, one that is
Y ged,

durable and efficient in use, and one that can
be placed upon the market at a reasonable
cost.

With these and other objects in view the
invention consists in the novel construction,
arrangement and formation of parts, as will
be hereinafter more specifically dezcribed,
claimed and illustrated in the accompanying
drawings, in which: :

Figure 1 Is a vertical transverse section
through the inproved device.

Figuve 2 is u longitudinal section taken
on the line 2—2 of Figure 1.

Figure 8 is a similar section taken on the
ling 3-—3 of Figure 1. )

Figure 4 is a fragmentary vertical section
through a slightly modified type of the de-
vice. :

Figure 5 is an elevation of a generator
in which the improved mechanical move-
ment is embodied. j

TFigure 6 is a vertical section through the
generator. .

Figure 7 is 2 longitudinal section taken on
the line 7—7 of Figure 6.

Figure 8 1s a vertical section through a
generator embodying a pair of the improved
mechanical movements. »

Figure 9 is a vertical section through
another form of the movement, and

‘vertical partition plate.10.

Berial No, 673,854,
Figure 10 is a longitudinal section through
the same taken on the line 10—10 of Fig-
ure 9. ) .

Referring to the ‘drawings in detail,
wherein similar reference characters desig-
nate corresponding parts throughout the
several views, the numeral 5 generally indi-
cates the improved motor, which includes a
suitable housing or casing 6 that is adapted
to enclose the rotating parts of the move-
ment. This housing or casing 6 comprises
a base plate 7 which may be bolted or other-

wise secured to any suitable support, and

vertically disposed side walls 8 and 9 and a
The side walls
8 and 9 and the puartition plate 10 are of 2
disc-shaped form and are connected with
the base plate by suitable side plates 11,
which are braced by inclined ribs 12 which
are formed integral with the base plate and
side walls. The central partition plate 10
may also be connected with the base plate 7
by a suitable rib or the like 18. The side
plate 9 is connected with the partition plate
10 by a substantially cylindrical end wall
14 Fhe side wall 8 and the partition plate

10 ‘have formed on their peripheries in-

wardly exterding annular flanges 15 which
terminate short of each other. The side
plate 9 has a bearing 16, which rotatably
supports a drive shaft 17. This drive shaft

‘is provided with a suitable pulley 18, by

which the shaft may be driven. This pulley,
as shown, has a radius of substantially 12
inches, although this may be varvied if so
desired.  The mner end of the shatt 17 car-
ries a diametrically extending arm 19, one
terminal of which supports for rotary move-
ment & relatively small gear wheel 20, The-
opposite end of the arm 19 carries a weight
21 which 1s adapted to counterbalance the
gear 20 so as to permit the operation of the
shatt by a comparatively small force.
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The side plate 8 and the partition 10 are .

provided with aligned bearings 22 which
rotatably support a shaft 23, which "is'in
axial alignment with the shaft 17. The
inner end of the shaft 23 extends outwardly
of the partition wall 10 and has keyed or-
otherwise secured thereto, a relatively large
gear wheel 24 with which the relatively
small gear wheel 20 is adapted to mesh.
The relatively small gear whee! 20 also
meshes with an annular internal gear 25
which is carried by the end wall 14. Thus
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it can be seen that upon rotation of the shaft
17 the gear 20 will be carried around there-
with and thus rotate the gear 24. As the
gear 20 is moved around in the casing by the
arm 19 the gear 20 is votated by meshing
with the annular internal gear 25. Thus
it can be seen that the gear 20 is not only
carried by the arm 19 but is also rotated by
the internal gear 25. The shaft 23 has
Ikeeyed or otherwise secured thereto a p_all"of
spaced relatively small shaft gears 26 which
are mranged intermediate the side plate 8
and the partition plate 10. These gears in
turn mesh with relatively large planetary
gears 27 which are formed reélatively broad
and are adapted to mesh with stationary in-
ternal gears 28 formed on the inner surface
of the inwardly extending flanges 15. In-
asmuch as the planetary gears 27 are more
than twice as large asthe gears 26 a leverage
of over two to one is gained at .this poinf.
Rotatably mounted upen the shaft 23 inter-
mediate the gears 26-is an arm 29 carrying
at each end thereof a pair of external gears
20. The external gears 30 are relatively
small and ave rotatably mounted upon pins
31 carried by the outer terminals of the
arms., These gears.mesh with the relatively
large planetary gears 27 and are rotated
thereby. The inner faces of the planetary
gears 27 carry annular raceways 32 which
receive rollers 33 carried by outwardly ex-
tending lugs 34 formed on-the arm 29. The
relatively small gears 30 mesh with an an-
nular internal gear 85, which .is arranged
around the housing or casing. The -annular
gear 35 1s adapted to be rotated by the rela-
tively small gears 30.and the -same is.pro-
vided with an inwardly extending annular
rib 86 which prevents lateral movement of
the gear 85 .in relation to the small gears
30. The relatively large internal gear 35
congtitutes the drive pulley by means  of
which work may be driven.  Ag shown, the
same has a pulley belt 87 trained around- the
same.

In operation of the impioved motor, when

the shatft 23 is votated by the gear 24 the

same will rotate the gears 27.  As the gears
27 are moved around in-the casing by the
gears 26 the same will be rotated by the
annular internal -gears 28 carried by the
flanges 15 and the same will cause the rota-
tion of the small gears 30 avhich in turn will
transmit their movement to the internal an-
nular ring gear 35.

Thus it cen be seen that an eflective
mechanical movement is provided - which will
increase the mechanical advantage of the
force delivered thereto more than two to
one. The arrangement of the movement is
siuch -that a very compact structure is ob-
tained and as the parts thereof are so pro-
portioned very little wear will result from
the continual use of the device.

‘there are eight in number.
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A relatively large balance wheel 38 is
keyed to the shaft 23 so that the operation
of the device will be steady and uninter-
rupted.

In Figure 4 1s illustrated a slightly modi-
fied form of the mechanical movements and
in this form it is shown that the means for
connecting the arm 29 with the gears 27
may be varied without changing the opera-
tion of the device. In this form the arm 29
is provided with relatively lorg right angu-
lar extending legs, the terminals of which
are provided with rollers 41 which are
adapted to ride in annular grooves 42 which
are formed in the inner face of the flanges

15 which carry the internal annular gear 28.

The portion of the arm 29 interinediate the
legs are provided with rollers 43 which are
adapted to engage the annular raceways 32
formed on or carried by the gears 27. Thus
it can be seen that the arm 29 is steadied by
means of ‘the rollers 41.

The operation of this form is exactly like
the form ‘just described, the only difference
being in the formation of the terminals of
the arms 29.

In Figures 5, 6.and 7 is illustrated the im-

‘proved mechanical movements used in con-

nection with a generator, so that the gen-
erator may be easily driven.

The center casing 45 of the generator sur-
rounds the relatively large ring gear 35,
which forms the rotor for the generator.
The outer surface of the ring gear has con-
nected thereto in any prescribed manner the
rotor coils 46 which are connected in series,
and the same are connected with the brushes
47 and 48 which are secured to a radially
extending arm 49 which is secured .to the
ring gear 385.  Any prescribed number of
rotor coils can be provided and, as shown,
t The center cas-
g carries a corresponding number of stator
coils 50 and as the rotor is operated by the
mproved mechanical movement the same
are excited and the current .is taken off
through the medium. of the brushes 47 and
48 engaging a pair of annular metallic
electric conducting rings 51 and 52, which
are secured to suitable insulating rings 53
which are secured.to the side wall of the
stator casing. The annular metallic rings
51 and 52 are connected by suitable wires
54 and 55, to binding posts 56 and 57, to
which the lead wires for conducting the cur-
rent may be connected.

From the foregoing, it can be seen that
efficient means has been provided for incor-
porating' the improved mechanical move-
ment in a generator.

In this form a drive gear wheel 58 is con-
nected to the shaft 17 in lieu of the pulley
wheel 18.

In Figure 8 is shown a means by which
a pair of mechanical movements may be in-
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corporated in a generator and in this form
the intermediate gears are indicated by the
numerals 60 and 61 and the drive shafts 62
and 63 thereof extend from the opposite
sides of the machine.. These shafts 62 and
63 have drive wheel gears 64 and 65 keyed
thereto by means of which the same are
driven. In this form a double row of stator
coils 66 and 67 are provided and the same
are secured in any prescribed manner to the
stator casing 68 and these coils extend radi-
ally therefrom. Each of the drive annular

ears 60 and 70 of the pairs of mechanical
movements have secured thereto the radially

» extending rotor coils 71 -and 72... The cur-

rvent iz tanen from the rotor coll in the same
manner as the preceding form just de-
seribed and one side wall of the stator casing
is provided with the annular collector rings

y 78 which are adapted to engage the brushes

carried by the ring gears or Totor.

In Figures 9 and 10 is illustrated another
form of nnproved mechanical movement
and in this form a pair of side plates 75 and
76 are provided, and the same are of a sub-
stantially disc shape and are secured by
means, of flanges or the like 77 to a base
plate 78. These disc shaped side plates or
walls 75 and 76 may be braced by suitable
diagonal ribs or webs 79 and, as shown,
these webs are cast or formed mteO'ral with
the base plate 78 and the side plates or walls
75 and 76. Inwardly extending annular
flanges 80 and 81 are Tformed on the periph-
eries of the disc shaped side plates or walls
75 and 76 and the inner surface of these
flanges are provided with internal ring
gears 82 and 83. The side walls or plates
75 and 76 ave provided with aligned bear-
ings 84 which support for rotary “movement
the transversely extending drive shaft 85
and this shaft has secured thereto adjacent
to the outward end inward of the side walls
75 and 76 the relatively small drive gears
86 and 87. 'These relatively small drive
gears 86 and 87 have meshing therewith

_pairs of relatively large ring gear wheels 88

and 89 and these gears in tmn mesh with

relatively small gears 90 and 91. The ring
gears mesh with the internal ring gears 8%

and 83. Thus it can be seen that when the
shaft 85 is rotated the gears 88 and 89 will
be operated by the gears 86 and 87 and as
the same are moved around they will cause
the rotation of the relatively small gears 90
and 91. These gears 90 and 91 are rotata-
bly mounted on pins 93 carried by the oppo-
site terminals of a pair of arms 94, which
are rotatably mounted on the shafts 85 in-
ward of the drive gears 86 and 87. The pins
93 also have keyed thereto gears 96 and 97
which are approximately of the same diam-
eter as the gears 90 and 91. Thus it can be
seen that when the gears 90 and 91 are
rotated the gears 96 and 97 will be ro-

a

tated therewith. These gears 96 and 97 en-
gage at substantially diametrically opposite
points annular gears 98 and 99 which are
formed on the perlphery of the drum 100,
from which the work is adapted to be take.
The terminals of the arms 94 also carry out-
wardly extending right angular legs 101
which carry at their free terminals rollers
102 which engage in annular grooves 103
formed in the inner faces of the right an-
gular inwardly extending flanges 80 and 81.
A drive ‘pulley 104 is. secured to the shaft
85 for permitting the shaft.to be driven by
any - suitable motor, engine or the like.
While the drive pulley 104 has been shown
secured to cne end of the shaft, it is.to be
understood - that the shaft can be driven
from either end or both ends simultaneously.

The operation of this form is similar to

the form shown in Figures 1 and 3 with the *

exception that the relatively large pulley
100 from which the work is taken 1s driven
from its surface by the drive gears 96 and
97 instead of from its inner surface. The
provision of these sets of gears 88 'and 89
Jocated on opposite sides of ‘the relatively
large pulley 100 balances the machine and
permits the easy and  smooth operation
thereof.  The pairs of gears 88 and 89 have

a diameter at least twice as great as the “°

diameter -of the gears 86 and 87. Thus it
can be seen that a leverage of two to one or
more is gained at this point.

Chanoes in detail may be made without
departmcr from the spirit or scope of this in-
vention, but what I claim as new is:

1. In a mechanical “movement of the
planetary gear type, a stationary ring gear,
a rotatable ‘shatft; a gear carried by said
shaft, a planetary gear adapted to mesh
with the ring gear and with the gear on
the shaft,.a gear operatively connected with
said shait and adapted to mesh with tlie
gaid planetary gear at a diametrically oppo-

site point from- the gear carried by the shatt !

and means. whereby power .nay. be taken
from the gear operatively connected with

~the shaft at a point diametrically opposite

from the point ot contact with the planetary
gear,

2.°In a mech‘mlcal movement, a casing, a
1elat1vely large rotatable internal ring gear

surrounding the casing, relatively large in-

ternal statlonary ring gears arranged in the
casing, a rotatable shaft supporbed by the
casing, means for rotating said shaft, gears
keyed to said shaft, planetaly gear wheels
meshing with said geals and with the sta-
tzonmy internal ring gears, and external
gears meshing with~ the planetary gear

-1

-1
L

50

00

o
<

100

125

Wheels and with said relatively large rotat- -

able ring gear.

3. In a mechanical movement of the plan-
emry gear type, a casing, stationary internal
gears carried by the casmg, a rotatable shaft
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mounted in said casing, means for retating
said shaft, a pair of relatively small gear
wheels keyed to said shaft, planetary gear
and
the small gear wheels, an outwardly extend-
ing arm rotqtably mounted on said shatt,
annular raceways secured to the inner hces
of said planetary gear wheels at the pitch
line thereof, rollers carried by said arms
and engaging with said raceways, pins car-
ried by ‘the terminals of said armg, relatively
small external gears .rotat‘xbly mounted on
said pins and meshing with the planetary
gears and a relatively large power-deliver-
ing annular gear surrounding said shaft and
nleqmnn with the small exte: nal gears car-

ried by ‘the. terminals of the arms.

4. In a mechanical movement of the plan-
etary gear type, a casing, a stub shaft se-
cured to said casing, a second shaft rotat-
ably mounted in said casing in axial align-
mient with the stub shaft, means for drviving
said stuly shaft, radially extending diametyi-
cally aligned arms carried by the inner end
of said stub shaft, a pin carried by the outer
terminal of one of the arms, a relatively
small gear rotatably mounted on said pin; a
balance weight carried by the outer end of
the opposite arm, a relatively large gear
wheel keyed to said second shaft and mesh-
ing with and rotated by the gear wheel car-
ried by the arm, a stationary annular ring
gear carried by the casing, the first men-
tioned gear wheel meshing with said station-
ary ring gear diametrically opposite to its
point of enmgement with the relatively
large gear wheel, a pair of relatively small
gear wheels keyed to said second mentioned
shaft, a rotatable arm mounted upon said
second mentioned shaft intermediate the
relatively small drive gear wheels inwardly
extending spaced annular flanges formed on
said easing and surrounding said shaft, in-
ternal apnuolar race gears formed on said
inwardly extending flanges, planetary gear
wheels meshing with the relatively snm]l
drive gear wheels and the stationary ring
gears at diametrically opposite points, the
planet‘wy gear wheels extending inwardly
of said pair of stationary ring gears, annu-
lar raceways carried by t‘he‘mne,r faces of
the planetary gear wheels at their pitch line,

rollers carried by the arms rotatably mount-
ed on said second mentioned shaft and ar--

ranged in said raceways, the terminals of the
arms mounted on said second mentioned
shaft extending beyond said flanges, out-
wardly ex tendmo pins carried by the ter-
minals of said arms, rehtlvelv small gear
wheels keyed to said pins and arhpted to
mesh with said planetary gears and an an-
nular work-delivering gear surrounding said

1,622,842

casing, and meshing with the relatively small
gear wheels mlmed by the arms.

5. In a device of the class described, a
generator including a casing, a shaft jowmr-
naled in the casing, means for rotating the
shaft, a pair of relatively small drive gears
keyed to the shaft, a pair of relatively large
planetary gears meshing with the last men-
tioned gears, a rotor, annular ring gears
formed on the rotor, relatively small gear
wheels meshing with the planctary gears
and the mtelnal ring gear carried by the
rotor, <ht10nary mtem 1 ring gears car-
ried by the casing and meshing with the
planetary gears, mdmllv extending rotor
coils carried by the rotor, a Dlnmhty of
stator coils, a pair of collector rings, brushes
carried by the totor and engaging said col-
lector rings, means electrically connecting
the rotor coils with the collector rings,
1»111dm(r posts, and means electrically con-

necting the collector rings with the binding

posts.

6. In a generator, a casing, a stub shaft,
means for operating the stub_shait, a sec-
ond shaft, a pair of ontwardly extending
arms ecmod to the inper end of the stub
shaft, a stationary internal ring gear, a
1ehtlvely large gear wheel keyed to the sec-
ond mentioned shaft a relatively small gear
wheel rotatably carried by the outer ter-
minal of one arm and meshing with the

relatively large gear wheel and the station-

ary ring gear at diametrically opposite

‘points, a balance weight carried by the

outer terminal of the other arm, a pair of

spaced gears keyed to the second mentioned

shaft, a pair of stationary internal ring
gears, a pair of planetary gears meshing
with the small drive gear wheels and pair of
stationary ring gears at diametrically oppo-
site points, a pair of outwardly extending
arms rotatably carried by the second men-
tioned shaft, means rotatably supporting
the planetary gears at their pitch lines by
gaid arins, a pair of relatively small gear
wheels meshing with the planetary gears,
said last mentmned gear wheels bomor car-
ried by the outer telnnnﬂs of the arms, a
rotor, a plurality of radially extending rotor
coils carried by the outer surface of the ro-

tor, internal ring gears formed on the rotor

and meshing with the pairs of velatively
small gears carried by the arms, a plurality
of Stator coils disposed nround the rotor
coils, a pair of spaced collector rings, and
brushes electrically connected to the rotor

coils and carried by the rotor arranged to

engage said collector rings.
In tesmmony whereof T affix my signature.

ALVAH I. POWELIL.
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