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UNITED STATES PATENT OFFICE

WILLIAM F. GOODWIN, OF EAST NEW YORK, N. Y.

IMPROVEMENT IN MECHANICAL MOVEMENT FOR CONVERTING POWER INTO SPEED,

Specification fdrming part of Letters Patent No. 72,842, dated December 31, 18067.

To all whom it may concern:

Be it known that I, WILLIAM F. GOODWIN,
of Hast New York, in the county of Kmﬂs
and State of New York have invented a cer-
tain new and useful W’[echfmwll Movement for
Converting Power into Speed and Speéd into
Power, and for multiplying and transmitting
motwn for all purposes where such movement
can be applied and used; and I declare the
following to be a full description ol the same,

reference being had to the accompanying |

drawings, which form part of this specifica-
tion, and in which—

Figure 1 represents an outside view of a
machine embodying my invention. Iig. 2 is
a section through the drum or internal gear-
wheel, W, 1n a dlreetwn parallel with Itb ax1s
or shaft S also through the journal-boxes and
hollow Slceve VY, S]_IOWIH'D the 1nternal appa-
ratus and manner of construction. Fig. 318
a similar section through the conical internal
gear-wheel, W, showing the wheels diminished
in diameter and size. I1g. 4 18 a detached
view of the hollow sleeve V, with its arm b
and intermediate transmitting-wheel C. Ifig.
D is a detached view of the pinion A, with its
arm B/ and intermediate transmitting-wheel
Cl; and Fig. 61s a transyerse section through
drum W. |
- Similar letters of reference indicate corre-
sponding parts in the several figures.
~ This invenfion consists in the arrangement

of a series of wheels within a wheel, all the
wheels working on and around one Sh‘Lfl o,
in the followmﬂ manner:

A series of pinions, A A! A? A3 A‘*,' 18
mounted and have their journal-bearings on
the shaft S, within the internal gear- Wheel W,
each plmou having an arm attached to its end
which arm is rotated by and with the pinion
to which 1t 1s attached. The outer or swing-
ing ends of the arms are provided with studs

D, which project on the opposite side from the ;

pinion to which the arm is attached, and par-
‘allel with the shaft .

- On each of the studs D are mounted inter-
mediate tmnmnttma wheels C C! C? 3 (4,
which gear with the pinions on the shaft S,
and with the internal gear of the wheel W.

Commencing with the arm B and pinion A,

each intermediate transmitting-wheel gears

gear with the wheel W, serves to transmit the
motlon from the pmlons to the drum when the
shaft is the driving-power, and from the drum
to the pinions when the drum is the driving-
power. The drum or internal gear-wheel, VV |
has hubs U on its ends, Whlch have then.
journal-bearings in boxes X on the stand or
frame I¥. The hubs U have holes through
their centers, through which pass the shaft S
and hollow sleeves V and V’. Theends of the
shaft S have their bearings in the boxes X in
the posts F/ ¥/.. The hollow sleeves Vand V/
have their bearings on and revolve around the
shaft S.
- By the arrangement of the apparatus herein
described, and “shown by drawings by which
L have chosen to illustrate my invention, three
distinet movements can be pwduced by the
same machine, as follows:

Kirst. The sleeve VY, on which is mounted

the arm B, is held from turning. The driving |

belt or power is applied to the drum W, which
causes it to revolve around the shaft S. The
intermediate transmitting-wheel C on the stud
D of the arm B, being in gear with the drum

or internal gear-wheel, W, and also with the
pinion A on the shaft S, serves to transmit
motion from the drum to the pinion. The
drum or internal gear-wheel, W, having forty-
eight (48) teeth, and the pinion having but
twelve, (12,) four revolutions are given to the
pinion A and its arm B to one of the drum W,
The intermediate wheel C, being held in posi- -
tion by the arm B and stud D does not re-
volve around the shatt, as do the other arms

and intermediate Wheels but is revolved on

the stud D, rolling in the same direction as
the wheel W causing the . pinion A and its
arm B/, whlch arm carries the intermediate’
wheel 01 to revolve in a reverse direction to
the wheel W, the pinion and arm making four
revolutions around the shaft S to one of the
wheel W. The drum and intermediate wheel,
revolving in opposite directions, cause the 1 in-
.telmedmte wheel to mesh with the greater
number of teeth in the wheel W, and make a
egreater number of revolutions than could be
obtained if the drum and intermediate wheel
did not revolve around the shatt and 1n oppo-
site directions to each other. The intermedi-
ate wheel !, being in gear with the pinion A',

with the pinion of the next alm, and, beluﬂ*m [ causes the plmon Al to make 24 (twenty fom) |
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revolutions to one of the drum W, instead of l mmkm o twentydﬁve revolutions with the pinion

16, (sixteen,) which would be the number of
1ev01ut1011&, of the pinion A! if the intermedi-
ate wheel O! did not revolve around the shait,
one-third of the whole number of revolutions
made by the wheel A! being thus obtained
without additional teeth or gear-wheels, or,
in other words, with one-third less gear 1110
than the same umber of revolutions can be
obtained by any other known arrangement.
Thus, when the internal gear-wheel, W has
forty- E'lﬂ‘hb teeth, and all the plmom 011 the
“shaft S have but twelve teeth each, the num-
‘ber of revolutions for each pinion to one revo-
lation of the drum will be multiplied as {fol-
lows : The first pinion, A, makes four revolu-
tions to one of the drum W while the second
pinion, Al, makes twenty- four revolutions to
four of the pinion A and one of the drum W,
and the third pinion, A% makes one humlred
and twenty-four remlutions- to twenty-four of
the pinion A! and oneof the drum W, and the
pinion A? makes six hundred and twenty revo-
lutions to one hundred and twenty-four of the
pinion A% and one of the drum W, and the
pinion A‘* makes 3100 (thirty-one hundred)
revolutions to six hundred and twenty of the
pinion A2 and one of the drum W. As de-
scribed and shown, it is evident that the num-
ber of revolutions Wlll increase in the same
ratio for every additional pinion, arm, and in-
termediate wheel added to the apparatus in
the manner shown and described.

The above is a deseription of one of the
movements performed and 1llustrated by the
apparatus above described, which can be ap-
plied to eclocks, watehes, turning-lathes, &e.,
and to various other machinery where mo-
tion is required to be multiplied.

The second movement differs from the first
as follows: The drum W is secured to the
frame, and held from turning, while the driv-
ing belt or power is applied to the pulley P on
the outer end of the hollow sleeve V. The
arm B, being attached to the inner end of- the
sleeve V, revolves with 1t, carrying the inter-
mediate transmitting - wheel C (which is
mounted on the stud D on the arm IB)around

the shaft S within, and In gear with the in- |
ternal gear-wheel, W, and also in gear with the

- pinion "A on the shaft S. The intermediate
wheel C canses the pinion A and its arm B/
and intermediate wheel C! to revolve around
- the shaft Sin the same direction as the arm B
and intermediate wheel O, the latter serving

to throw the pinion A and intermediate wheel
Alforward with greatly-increased speed, which:

increase of speed 1s effected by the ﬁISt arm,
B, and intermediate wheel C following aftel
the others. IKach pinion, arm, and mtel me-
diate wheel travels around the shaft in ad-
vance of those from which they receive their
motion. IKach, being followed by that from
which it receivedits motion, receives increased
velocity, and hence the greatly-increased speed
without additional gearing. This movement

Al to four revolutions of the pulley P’ and arm
B, instead of twenty-four, as in the first-de-
scribed movement. Thisdiffer encelisaccounted
for as follows: The arm B, revolving around
the shaft instead of the drum, performs a
smaller cirele with its stud D than the inner
surface of the drum W, thus requiring a less
number of teeth of the. drum W to produce
one revolution of the pinion Al. In this move-
ment about nine and a half teeth of the drum
W are used by the intermediate . wheel C to
produce one revolution of the pinion Al, while
in the first movement (the dram 1ev01vmﬂ')
the same intermediate wheel uses about ten
teeth of the drum.to produce one revolution
of the pinion Al Thus, in twenty-five revo-
lutions one revolution is ﬂamed with the same
apparatus by simply clmngm g its movement,
and without additional machinery. This move-
ment can’ be applied to the same uses as the
first, and the difference of arrangement and
movement adapts it to varions uses where the
revolving drum could not beused conveniently.
The third movement only differs from the
first in the application of the driving-power.
The belt or driving-power 1s apj slied to the
pulley P/, which pulley is secured to the hol-
low sleeve V. ~ The hollow sleeve V is secured
and held from turning, as described in the first
movement, and the drum W is allowed to re-

volve, thuq reversing the movement, convert-

ing speed into power, and making a most POW-
er ful hoisting appamtus The drwm -power
may be applied to the pulley P’ or to the crank
G, as desired. When applied to the crank G,
the hollow sleeve V7 is secured to the shaft S,

The shaft turns in thie same direction as all the

pinions which work on it, thus removing any
objection which might be raised against this
movement on ‘wcount of friction. The journal-
bearings of the drum W and hollow sleeve V
do not rest on the shaft S. The shaft has 1ts
journal-bearings in the posts I/ I, and serves
as a journal for the pinions vnthm the wheel
W, and for the purpose above described. |

The number of teeth and sizes of wheels -
may Le varied, and also the number of wheels
and arms man;r be increased or diminished as
required for different purposes. |

The advantages claimed for this arrange-
mentof gear-w heels over all others are follows:
All the gearing being arranged on one shaft
and ineclosed within the main wheel W dis-
penses with all counter-shafting, journal-boxes,
beveled gears, and frame-supports usually
employed in the ordinary way of gearing up
to multiply and transmit motion, and a less
number of wheels and teeth bemn required to
produce the same number of revola ations, there-
fore dispensing with a great deal of friction
and weight, thus gaining power as well as
velocity over the ordinary gearing; in short,

- dispensing with the use of all extraneous and

cumbersome machinery, placing the weight,
little as it comparatively is, on and around one

‘has greater speed with the same apparatus, | common sha,ft or axis, thus using less machin-
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ery and encompassing the same in a smaller
space than would be required for any other
arrangement of machinery heretofore known
producmﬂ the same number of revolutions.
Millions of revolutions can be produced with
but comparatively few wheels, and they occupy
but an unusually small space. The arrange-
ment of the apparatus of my invention is sim-
ple and strong, not liable to become disar-
ranged or get out of order. 1t incases itself,
andis thuskept clean. It can be oiled through
a bole bored lengthwise in the shaft S, and
through small holes bored in the side of the
‘shaft, “which emlt oil to the bearing of each
1)1111011

Having thus described my invention, what
I claim as new, and deSII’e to secure by Let-
ters Patent, IS——

1. The armnnement of a series of wheels |

| Wlthm a wheel on and around one shaft or axle,

whereby any desired number of revolutlons
can be produced, and any required power can
be obtained for conveltinﬂ' speed 1nto power
and power into speed for multiplying and
transmitting motion, and for power-machines
for hoisting and other purposes, subsmntully
as descmbed

2. The arrangement of the hollow sleeves
on the shaft S, and in the journal-boxes U and
U’ on the frame F and posts I, and the pul-
leys P and P/, constructed and opemted in the
manner and for the purposes substantially as
described and shown. ,

WM. F. GOODWIN.

Witnesses :
R. N, EAGLE,
MOSES FOSTER.
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