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To all, whom it may concern: 
Beit known that I, WILLIAM M. THOMAs, 

a citizen of the United States, residing at De 
troit, in the county of Wayne and State of 
Michigan, have invented certain new and use 
ful Improvements in Reduction-Gears, which 
are fully set forth in the following specifica 
tion, reference being had to the accompany 
ing drawings, in which 

Figure 1 represents a side elevation of an 
electric motor and hoisting-drum with my in 
vention applied thereto; Fig. 2, a cross-sec 
tion taken on the line 22 of Fig. 1, looking 
in the direction of the arrow; Fig. 3, an inner 
end elevation of the motor and its shaft dis 
connected from the drum; Fig. 4, an edge ele 
vation of the pinion mounted on the end ec 
centric of the 1motor-shaft; Fig. 5, an inner 
end elevation of the drum and its shaft dis 
connected from the motor; Fig. 6, a detail 
plan section taken on the line 6 6 of Fig. 1; 
Fig. 7, a detail plan section taken on the line 
77 of Fig.1; and Fig. 8, a cross-section taken 
on the line 88 of Fig. 1, looking in the direc 
tion of the arrow. Figs. 1 to 6, inclusive, are 
on one and the same Scale, but Figs. 7 and 8 
are on another scale, considerably enlarged 
from the former. 
My invention relates to devices for convert 

ing speed to power, or, in other Words, chang 
ing a high-speed movement with compara 
tively small power to a slow movement, but 
with a corresponding increase in power. 
An invention of this nature is especially 

useful with electric motors, in which, as is well 
known, the ordinary effect is to develop high 
speed, but with the usual loss of power attend 
ant upon rapid movement. The invention is 
not, however, confined in its application to 
electric motors, but may be used in connec 
tion with any motor whatever where the con 
version from speed to power is desired, and 
is intended also to be used in connection. With 
power mechanism of any kind whatever to 
which it can be applied. 

For the purpose of illustrating the applica 
tion and operation of my invention I have in 
the accompanying drawings shown it applied 
to an electric motor and an elevator or hoist 
ing-drum intended to be driven by the said 
motor, 

I will now describe in detail the construc 
tion and operation of my invention thus ap 
plied in one practical way, and this descrip 
tion will be followed by claims, in which the 
particular improvements that I believe to be 
new and wish to secure by Letters Patent will 
be more definitely pointed out. 

In the drawings, A represents an electric 
motor of any type. As the construction of 
the motor is no part of my present invention, 
special description is unnecessary here. A 
hoisting-drum B is arranged relatively to the 
motor to be driven thereby. This device in 
its main features may be of any construction 
and requires no further description. It is 
fixed on a shaft b, which is mounted horizon 
tally in suitable supports, and a hoisting-ca 
ble C is wound thereon, by means of which 
an elevator car, platform, or anything else de 
sired may be lifted. The driving-shaft a of 
the motoris also mounted horizontally in suit 
able supports and is arranged inline with the 
shaft of the drum, and the motor and drum 
are brought reasonably close to each other. 
On the inner end of the shaftb of the hoist 

ing-drum, or the end next to the motor, there 
is fixed an internal gear-wheel D, the shaft 
being extended beyond its inner journal-bear 
ing, so that this wheel will stand outside of 
the latter, as seen in Fig. 1. As seen in the 
drawings, this wheel consists of a solid disk 
or body d, which is secured to the shaft, and 
a rim-flanged, projecting straight out there 
from, so as to form a kind of cup, and the 
flange is provided with internal gear-teeth d°. 
As already stated, the shafts of the motor and 
drum are arranged in line With each other. 
The former is also extended beyond its bear 
ing toward the latter, so that it enters within 
the cup formed by the flange of the wheel D 
and is brought clise up to the end of the 
drum-shaft, as seen in Fig. 7. On this inner 
end of the motor-shaft Ct, there is an eccentric 
E, which may be in one piece with the shaft 
or separate therefrom and secured thereto, as 
seen in Fig. 8. A gear wheel or pinion F is 
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mounted loosely on this eccentric, but con 
centrically therewith, as seen in Fig. 8. It 
will be obvious from this description that the 
eccentric and gear-wheel mounted thereon 
will stand within the internal gear-flange of 
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the wheel D. The teeth fof the wheel Fare 
adapted to engage with the teeth d of the in 
ternal gear; but the diameter of this wheel is 
considerably smaller than that of the internal 
gear, so that the wheel F may have a certain 
amount of lateral movement within the gear 
flange. Now as the motor-shaft is rotated it 
is evident that the revolution of the eccentric 
on the inner end thereof will have the effect to 
move the wheel F from side to side within the 
gear-flange, and these parts are so constructed, 
relatively, that the eccentric is just large 
enough to keep the wheel Falways in engage 
ment with the internally-geared flange. As 
stated above, the wheel Fis mounted loosely on 
the eccentric. Obviously then, if left in this 
condition, the rotation of the latter (men 
tioned above) will simply cause the wheel F 
to turn upon the eccentric by its engagement 
with the internal gear as it is carried around: 
within the latter and held in engagement by 
the swell of the eccentric as the latter is ro 
tated within the flange, as indicated in Fig. 
8. This operation is a mere idle movement, 
for evidently, the drum-shaft: will not be 
moved thereby; but if the wheel F is held 
from rotation while the eccentric is still left 
free to revolve it is evident that the engage 
ment of the wheel with the internal gear will 
now impart movement to the latter, and so 
will rotate the drum-shaft. It is also obvious 
that this rotation of the wheel D. and the 
drum-shaft to which it is attached will be 
considerably slower-than that of the motor 
shaft, for the wheel F, being held from rotar 
tion, one revolution of the eccentric on which 
it is mounted will impart only a part revolu 
tion to the wheel D, and so several revolu 
tions of the motor-shaft and the eccentric 
which it carries will be required to give a sin 
gle revolution to the wheel D. and the drum 
shaft:to which it is attached. It will be seen 
at once that this depends upon the relative 
size, of the internal gear and inclosed wheel 
F, and is a matter of mathematical calcula 
tion. 

It will be seen that some device is neces 
sary, whereby the wheel F may be stopped 
and held in a fixed position whenever, it is 
desired to transmit motion from the motor to 
the drum. Any device suitable for this pur 
pose may be employed; but obviously it must 
be, one which will permit the lateral move 
mect of the wheel occasioned by the revolu 
tions of the eccentric. The device for this 
purpose shown in the drawings is a kind of 
friction-brake, G, which is applied to the 
wheel F, or rather to a hub or disk F on the 
outside of the gear-teeth and either in one 
piece with the wheel or rigidly attached there 
to. This hub or disk is provided with a cir 
cumferential groove f, preferably V-shaped. 
The brake G is composed of two parts or arms 
g, with semicircular curves g' at one end, 
adapted to fit the groove of the hub F and 
together about inclose it. The arms are 
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hinged together at their bent ends, so that 
they may be applied to embrace the hub, as 
seen in Fig. 2. These arms are of consider 
able length, extending away from the wheel 
in any direction desired. In the drawings 
they are shown extending directly upward, 
for in this position they are least in the way. 
The arms must be clamped together, so as to 
sharply bite the hub F' and securely hold it 
from any rotation. At the same time they 
must be free to move somewhat longitudi 
mally to accommodate the lateral motion of 
the wheel already described. To effect these 
results the outer or upper, ends of the brake 
arms are passed between two rollers H and 
'H', mounted in hangers h h' depending from 

These rollers are set at . the ceiling above. 
such a distance apart as to securely clamp the 
brake-arms upon the wheel; but at the same 
time it is evident that the arms may move 
lengthwise between them, thus providing for 
the lateral movement of the wheel. The jour 
nal-bearings of one of the rollers Hare adjust 
able, and strong springs are set behind them, 
which hold the arms clamped with sufficient 
power on the wheel, but at the same time will 
yield to any extraordinary force. This pro 
vides, also, for releasing the clamp, for by at 
taching a cord J to the journalorijournal-bear 
ings of this roller the latter maybe drawn-away. 
from its fellow and so permit the brake-arms 
to separate and release the wheel F. In this 
way the driving connection between the motor 
and the drum maybe broken wheneverdesired, 
and the movement of the latter cease with 
out stopping the motor; and the stopping and 
starting of the motor as it, is usually applied 
is objectionable and attended with consider 
able loss. With these devices the hoisting 
apparatus may be started and stopped at will 
without any change in the motor. 
seen from this description that I have pro 
duced a reduction-gear by means of which 
high speed is changed to low speed, with, of 
course, a corresponding increasein power and 
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without the intervention of a number of . 
multiplying gears, which is the usual method 
employed. 
The mechanism is simple, cheap, very ef 

fective, and easily managed. It is especially 
adapted for application to electric motors, for 
reasons already stated; but I do not wish to 
be understood as restricting the invention to 
such application, for I contemplate its appli 
cation to all kinds of machinery where it may. 
be utilized. Furthermore, I do not wish to 
be understood as limiting the invention to all 
of the particular devices and details of con 
struction herein set forth and shown. For 
instance, the brake I have here shown and 
described is only given as an illustration of a 
suitable device for the purpose, and, in fact, 
the whole mechanism here shown and de 

I3o scribed is rather for the purpose of general 
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illustration than of any specific form which 
my invention must necessarily assume, 
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Having thus described my invention, what 
I claim as new, and desire to secure by Letters 
Patent, is 

1. The driving-shaft of a motor, in combi 
5 nation with a driven shaft in line therewith, 
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an internal gear mounted on the latter, an ec 
centric fixed on the end of the motor-shaft, a 
gear-wheel mounted loosely on said eccentric 
and of less diameter than the said internal 
gear within which it is arranged, and a stop 
device adapted at will to stop the said gear 
wheel from rotary movement about the eccen 
tric while at the same time permitting lat 
eral movement thereof, substantially as de 
scribed. 

2. In a reduction-gear device, a driving 
shaft a, in combination with a driven shaft b, 
arranged in line therewith, an internal gear 
wheel D, mounted on the driven shaft, an ec 
centric E on the driving-shaft and arranged 
within the circumference of said internal 
gear, a spur-gear F, mounted loosely on said 
eccentric and of less diameter than the inter 
nal gear, and a brake G, adapted to be ap 
plied to the wheel F to hold it from rotation, 
but free to move with said wheel in its lat 
eral movement caused by the rotation of the 
eccentric, substantially as described. 

3. A motor-driving shaft a, in combination 
3o with a driven shaft b, arranged in line there 

with, the internal gear D, mounted on the lat 
ter, the eccentric E, fixed on the end of the 
former shaft, the spur-gear F, mounted loosely 
on the eccentric, arranged within the inter 
nal gear and provided with a hub F, the 
brake-arms g, hinged together at one end and 
adapted to clasp the hub F', and guide-rollers 
H. H', arranged to hold the outer or free ends 
of said arms in proper position to clamp the 
wheel F, while at the same time they are free 
to move lengthwise between said rollers, sub 
stantially as described. 

4. The guide-rollers H. H', the former 
mounted in adjustable bearings, in combina 
tion with springs, arranged behind said bear 
ings, the gear-wheel E, mounted loosely on a 
rotating eccentric E, a brake G, consisting of 
hinged arms g, adapted to embrace and clamp 
the said gear-wheel, and with their free ends 
arranged to slide between said rollers, an in 
ternal gear D, surrounding the gear F and of 
greater diameter, and a cord or other device 
attached to the movable roller, whereby the 
brake may be released at will, substantially 
as described. 

WILLIAM M. THOMAS. 
Witnesses: 

A. B. REMEY, 
D. R. BOGUE. 
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