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UNITED STATES 
1,596,269 

PATENT OFFICE. 
FRANCIS A. J.NEERSON, OF ATFHENS, PENNSYLVANIA, AND CAID H. PECK, OF WA 

VERLY, NEW YORK, ASSIGNORS TO INGERSOLL-RAND COMPANY, OF JERSEY CITY, 
NEw JERSEY, A CORPORATION OF NEWJERSEY. 

HOIST-DRIVING GEAR. 
Application filed July 6, 1925. Serial No. 41,590. 

This invention relates to hoists, but more 
particularly to a fluid actuated hoist capa 
ble of comparatively heavy duty in which 
the motor shaft is geared to the drum by 
redu?ition gearing. . . 
The objects of the invention are to secure 

a simple, strong, unitary hoist construction 
including compact and durable reduction 
gearing capable of being subjected to con 
siderable strain without derangement or 
breakage. - - - 

The invention is shown in one of its pre 
ferred forms in the accompanying drawings, 
in which- - 

Figure 1 is a longitudimal sectional eleva 
tion, and . 
Figue 2 is a transverse sectional view 

partly broken away on the line 2-2 of Fig 
ure 1 looking in the direction of the arrows. 

Referring to the drawings only so much 
of a hoist is illustrated as will serve to make 
the invention clear and it is to be understood 
that the fluid pressure motor shown with 
in the motor casing A, to indicate a suitable 
motor for the hoist, is like that disclosed in 
U. S. Patent No. 1484,960, granted Febru 
ary 26, 1924, to C. H. Peck for rotary cyl 
inder, motor. Likewise, the automatic pres 
sure fluid brake mechanism illustrated in 
connection with the hoist driving gear con 
tained in the gear case B is like that dis 
closed in United States Patent, No. 1,561,722, 
granted November 17, 1925, for motor, but 
as the fluid pressure motor and brake form 
no specific part of the invention they will 
not be shown or described in detail since 
any suitable motor whether a fluid pressure 
motor or an electric motor. Inay be used and 
the hoist may be operated with or without 
an automatic brake. 
The motor comprises the case A having 

the case cover B' secured thereto as by means 
of the cap screws C which also hold the parts 
against the hoist housing D. - 
The rotary driving member 

consists of a plurality of rigidly connected 

. ) 

angularly disposed cylinders, of which only 
one cylinder E is shown in the drawings for 
purposes of illustration, there being in fact 
three cylinders constructed as integral parts 
of a suitable cylinder casing H which con 
nects and braces the cylinders. ??????????????? 
The cylinder casing H is mounted to ro 

tate about the hollow stationary shaft L. 

I of the . . . . ? • 

shaft Protate within the eccentric W: which 

of the motor. 

Suitably supported in the case A at one side 
of the case, and extending into a rotary 
sleeve or bushing O keyed to the cylinder 
casing H to rotate therewith, and suitably 
connected to rotate a driven member, such as the motor shaft P extending through the 
case cover B' and through the hoist housing 
D and Supported in a bearing Fin the gear 
case B. 

60 

The walls of each cylinder, indicated gen 
erally by the reference character E, are preferably slotted longitudinally at opposite 
sides at their outer portions for a portion 

?5 

of their length, as indicated at Q through. 
which slots extend the wrist pins R of the 
pistons S, and spacing sleeves T are prefer 
ably provided over the Wrist pins. Sta 
tionary eccentrics U and W are mounted at 
each side of the cylinder casing H in any 
Suitable imannel', and in this instance the 
eccentric U is preferably formed as a part 
of the stationary shaft L, the shaft. and ec 
centric being held from rotation as by means 
of the pin W. The eccentric V is conven 
iently held to the case cover B' as by means 

pin X, and the sleeve O and motor 
forms a bearing for the sleeve. A plural 

70 

ity of yokesa, band C, and d, e and fare 
revolubly mounted side by side on the ec 
centrics U and V respectively, and ball bear 
ings g consisting of cages and balls, as 
shown are preferably interposed between 
the yokes and the eccentrics. The yokes are 
asSumed to be connected in pairs to the pro 
jecting ends of the Wrist pins R, as shown 
and described in the aforesaid Patent No. 

90 

1,484.960. The intermediate yokes b and 
e forming one pair are adapted to be con 
nected to the wrist pin R of the cylinder E 
shown in the drawing, and the other pairs of 
yokes are connected to the wrist pins of the 

95 

other cylinders, not shown, it being under 
stood that there are twice as many yokes as 
cylinders. . . . . . 

Suitable means are provided for supply 
ing and distributing motive fluid to the (??)]. '' 
inders, and as shown pressure fluid, as coin 
pressed air, may be supplied and exhausted 
through the hollow stationary shaft L. from 
the supply connection Y. 
A suitable throttle valve Z is provided for 

controlling the supply of fluid from the Sup 
ply connection Y and for reversing the mo 
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tor. The drum h, having the rope or cable 
i is suitably keyed to the drum shaft, k 
formed as the hub or tubular extension of 
the internal gear O 1'otatable within the Outer 
flange portion p of the hoist housing form 
ing a part of the gear case, so that the drum 
rotates about the motor shaft P. A driving 
pinion () is carried by the motor shaft P and 
a frame r carrying double planetary or in 
Eerimediate gea's 8 is l'otatably mounted 
within the gear case wholly upon an exten 
sion t ci the drum shaft . Each intermedi 
ate or planetary geal S is formed with two 
politions ( and v having different num 
bei's of teeth and a stationary internal gear 
it is conveniently formed as an integral part 
of the gear case B. The planetary gea's S are carried on pins 
a rotating in ball bearings in the interme 
diate gear frame 7 and in order that this 
planetary gearing may act as a reduction 
gear, the internal gear's 20 and 0 are pro 
vided with different number's of teeth. In 
the present instance, let it be assumed that 
the driving pinion q has twelve teeth for ex 
ample and that the portion of each plane 
tary gear S has twenty-seven teeth of the 
same pitch as the pitch of the teeth on the 
driving pinion, while the portions ) of the 
planetary gear's have twenty-four teeth like 
wise of the same pitch. The stationary in 
ternal gear it may be assumed to have sixty 
six teeth while the rotatable internal gear o 
has sixty-three teeth all of the same pitch. 
In consequence of this construction, as the 
planetary gear's S are l'otatively driven 
around the inside of the stationary internal 
gear 20 by the driving pinion g carrying with 
them the intermediate gear frame r, the ro 
tatable internal gear O will be driven at an 

angular velocity depending upon the differ 
ence between the numbers of teeth on the two 
internai gears. in assembling the epicyclic reduction gear 
ing, the construction is such that the rotat 
able internal gear O may be rotated l'elatively 
to the stationary internal gear at to a given 
point at which one tooth on each internal 
gear will coincide as indicated at the point 
y for instance on Figure 3 and on each dou 
bie planetary gear S there is one point at 
which the cutting of the teeth on the two 
portions of the gear's is commenced so that 
two spaces come in line permitting the plane 
ti'y geal's to be assembled properly with the 
internal gears. 
We claim :- 
in a hoist, the combination of a drum houising ha ving an outer fange portion 

foihing part of a gear box, a motor shaft 
pass. ng through the housing and having a 
driving pinion at its Outer end, an internal 
gear inside the said flange portion of the 
lhousing and having a tubular hlub journaled 
on the notor shaft and forming the drum 
shaft, a drum rotatable with said tubular 
husb, an extension on the hub forming a 
bearing, an intermediate frame rotatably 
mounted wholly upon said extension of the 
ht b, double planetary gears carried by said 
franae, and a gear case having an internal geal 
Seculed to the Outer flange portion of the 
housing, the different portions of the plane 
tary gear's having different numbers of teeth 
mesling with the said internal gears re 
spectively. 

In testimony whereof we have signed this 
specification. 

FRANCIS A. JMERSON. 
CAID H. PRECIK. 
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