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small compass. A further object of my in 
vention is to provide an improved hoisting 
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UNITED STATES PATENT OFFICE 
LOUIS A. MIAXSON, OF CLARETMONT, NEW HAIFILIPSHIRE, ASSIGNOR TO SULLIVAIN RIA 

CHINERY CORPANY, A CORPORATECN OF IMASSACHUSETTS 
HoISTING MIEC:IANESMI 

Application filed December 30, 1921. Serial No. 525,982. 
My invention relates to hoisting or hauling 

mechanisms. . . . . 
An object of my invention is to provide 

and improved hoisting or hauling mecha 
inism. Another object of my invention is to 
provide an improved portable hoisting 
nechanism of relatively great power, but of 

mechanism in which an expansible chamber 
motor of the reciprocable piston type may 
be employed and in which maximum piston 
area may be attained. Other objects and ad 
vantages of my invention will hereinafter 
more fully appear. ; : " ". . . . . . . . . . 

In the accompanying drawings I have 
shown for purposes of illustration two forms 
which my invention may assume in practice. 

in these drawings, - . : . .: , , , , , 
Fig. 1 is a view in longitudinal section on 

line i-1 of Fig. 2. . 
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Fig. 5 is a view partially in elevation and 
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Fig 
of Fig. 1. . . . . . . . . 
I Figs. 3 and 4 are detail transverse Sections 
onlines 3-3 and 44, respectively, of Fig. . 
partially in central vertical Section showing 
a modified form of reduction gearing. . . 

In the first embodiment of my inventio: 
which I have elected to describe for purposes 
of illustration and shown in Figs. 1 to 4, it 
will be noted that a drun i is mounted for 
rotation in a supporting frame 2 which coal 
prises hangers 3 and 4, the necessary bearings 
being mounted in the hangers 3 and 4 as will 
be hereafter described. Within the drum 1 
and rigidly secured thereto is a motor casing 
5 in which there are arranged a plurality, 
herein three, of cylinders 6; these cylinders 
being arranged with their axes parallel to the 
axis of rotation of the drum. The drum at 
one end is closed by a head 7 which also con 
stitutes an end closure for the cylinders 6; 
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and the head 7 is provided with a projecting 
shaft member 8 having a hollow bore or pas 
sage 9 therein through which fluid is sup 
plied from any given source by way of a 
connection 10. The shaft portion 8 is rotata 
bly mounted in bearings 11 in the hanger 3. 

Reciprocable within the cylinders. 6... are 

2 is a transverse section on line 2–2 

pistons 12, which pistons are connected by 
connecting rods 13 to crank pins 14 of radia? 
ly extending cranks 15. These cranks are 
mounted in suitable bearings 16 and 17 
formed one-half on the housing member 5 
and the other half in members i8 boited sc 
curely to the end of the housing 5. One of 
the crank shafts 15 is provided with a bevel 
ed gear 19 which drives a beveled gear 20 
keyed to a shaft 21 extending axially of the 
drum and motor casing. This shaft 21 drives 6) 
a valve 22 which constitutes the distributing 
means for controlling the supply and exhaust 
of operating fluid to the cylinder's 6. It will 
be noted that this valve is divided into two 
chambers 23 and 24 separated by a transverse 
partition. The charaber 23 receives pressure 
fluid from the inlet passage 9, and is adapted 
to supply this fluid by means of an arcuate passage 25 serially through ports 26 opening 
into the several cylinders 6 near their rear 
ends. The exhaust of fluid is controlled by 
the portion of the valve 22 which comprises 
the chamber 24, the exhaust fluid being ad-, . 
mitted to chamber 24 through a passage 27 
which serially communicates with ports. 28, 
spaced somewhat from the ends of the cyl 
inders 6. The left hand eind of the chamber 
24 opens into a chamber formed in the casing 
5 and designated 29 from which exhaust is 
conducted to the atmosphere in any suitable 
loanner, as by passages extending through 
the casing and the head 7 of the drum. Each 
of the crank shafts 15 is provided with a 
i- 1 gear 31, which oear nesh with a Gre - i sevel gear 5 t, v nich gears mesn with a arge 
bevel gear 32 which is journaled, as indi 
cated at 33 upon a shaft, 34, which shaft is 
rigidly secured as at 35 to the casing member 
5 and is journaled at its outer end as at 36 
within the hanger: 4 inside a membei'. heit'ein 
after more fully described. It will be noted 
that as the several pistons 12 reciprocate in 
the cylinders 6 the gears31 will be rotated and 
if the gear 32 be held stationary will rotate 
the casing 5 and accordingly the drum 1 upon 
the axis of the druin. 
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In assembling the device the several gears 
31 are so arranged with respect to the gear 
32 that the crankpins 14 are arranged at 120 
degrees apart whereby a substantially con 100 
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stant stream of power is transmitted from the 
three serially acting pistons 12 to cause rota 
tion of the drum. Keyed to the shaft 34 is a 
pinion 37 which meshes with a series of gears 
38 carried on studs 39 secured to a member 
40 which is journaled in the hanger 4 between 
the shaf 34 and the hanger bearing sur 
face as indicated at 41. The gear 32 is pro 
vided with an integral internal gear 42 with 
which the gears 38 also mesh. Suitable brak 
ing surfaces 43 and 44 are provided upon the 
drum 5 and upon the member 40 and suitable 
brakes 45 and 46 cooperate with the braking 
surfaces so that the drum may be braked and 
the member 40 held against rotation or re 
leased at will. - 
The mode of operation of this improved 

hoisting mechanism will be readily apparent 
from the foregoing description. Fluid being 
admitted under the control of a suitable 
throttle valve to the passage 9, will pass 
through the valve port 25, and through 
whichever port or ports 26 are open; and the 
pistons 12 to which the fluid pressure is ad 

; initted will travel downward in their cylin 
ders, As this occurs the crank shaft 15 will 
turn over, the valve 22 will be rotated, and 
the motor will continue to operate in a usual 
manner, exhaust taking place through the 
ports 28, and passage 27 in the valve to space 
29, etc. Now it will be noted that if the gear 
32 were held stationary, the hoist drum 1 
would rotate at a rate equal to the number of 
revolutions of one of the crank shafts 15 
multiplied by the ratio of the teeth on one of 
the pinions 31 to the teeth on the gear 32. As 
the motor is of a relatively high speed type, 
however, it is desirable not to have the speed 
of rotation of the drum so high; and the speed 
of drum rotation will be noticed to be re 
duced by the reduction gearing provided as 
follows: As the casing 5 rotates, the shaft 
34 is rotated and accordingly the gear 37 is 
rotated. The gear 37 in rotating causes the 
pinions 38 to rotate and, when the member 40 
is held stationary, causes the gear 32 to be 
rotated backwards. Thus the angular ad 
vance of the drum 1, upon one of the complete 
rotations of the pinion 31, is cut down to a 
small fraction of what it would be, where 
the gear 32 to remain stationary. It will thus 
be seen that the drum rotates at a relatively 
slow speed, although the motor is running at 
a high number of reciprocations of the pis 
tons 12 per minute. When it is desired to 
brake the drum, this can be accomplished by 
operating the braking mechanism 45 and re 
leasing the mechanism 46, which will then 
permit the member 40 to be rotated while 
the drum remains stationary, though the mo 
tor may be still running. 

In Fig. 5 I have illustrated another form 
which my invention may assume in practice. 
In this form the motor is the same and the 
only change is in the reduction gearing. A 
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gear corresponding to the gear 32, will be 
noted at 32". This gear is freely rotatable on 
the shaft 34 and has rigid therewith a pin 
ion 50 which meshes with a pinion 51 and 
drives the latter. The pinion 51 is mounted 
upon a rotatable shaft. 52 which extends 
through a head member 53 closing the end of 
the drum 1. At the opposite end of the shaft 
52 is a pinion 54 which drives pinion 55 which 
in turn meshes with an internal gear 56 
formed upon a member 57 which may be 
maintained stationary by means of a braking 
mechanism 58 or released as desired. The 
member 57 is journaled at 59, the same as the 
member 40 in the first form of my invention, 
in the hanger 4. The mode of operation of 
this form of my invention will be readily ap 
parent. As the pistons 12 reciprocate the 
gear 32 will be rotated. This will cause ro 
tation of the pinion 50 which will drive the 
pinion 51 and so the pinions 54 and 55, and 
the pinion 55 being mounted upon a stud rig 
idly secured to the head 53 and intermesh 
ing with the internal gear 56 which may be 
held stationary by the brake mechanism 58, 
will cause the drum 1 to be rotated. When 
it is desired to interrupt rotation of the drum 
1, the brake 58 may be released and the brake 
mechanism 45 applied and then, although 
the motor continues to rotate the pinion 32, 
the drum 1 will remain stationary while the 
member 57 rotates. 
While I have in this application described 

two forms which my invention may assume 
in practice, it will be understood that these 
forms of the same are shown for purposes 
of illustration and that the invention may be 
modified and embodied in various other 
forms without departing from its spirit or 
the scope of the appended claims. 
What I claim as new and desire to secure 

by Letters Patent is: 
1. In a hoisting mechanism, a rotatable 

drum and driving means therefor compris 
ing a motor comprising a plurality of cylin 
ders disposed within said drum and rotatable 
therewith whose axes lie in planes passing 
through the axis of the drum and also in a 
surface of revolution whose directrix coin 
cides with the axis of the drum, and a plu 
rality of pistons reciprocable in said cylin 
ders, and operative driving connections be 
tween said motor and drum. 

2. In a hoisting mechanism, a rotatable 
drum and driving means therefor including a 
motor comprising a cylinder supported by 
said drum and whose axis is substantially 
parallel to the axis of said drum and rotates 
about said axis at an angular speed equal to 
the angular speed of rotation of said drum, 
and a piston reciprocable in said cylinder, 
and operative driving connections between 
said motor and drum. 

3. In a hoisting mechanism, a rotatable 
drum and driving means therefor comprising 
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crank shaft, and rotatable relative to said 
drum, a gear rotatable with said drum, a re 
action member mounted on an axis coincident 
with said drum axis and rotatable thereon 
under manual control, and a gear carried by 
said member and operatively connecting said 
first and second mentioned gears. 

14. A hoisting mechanism comprising a 
rotatable drum, a motor disposed therein, and constantly intermeshing gearing operatively 
connected to said motor for reducing the 
speed at which said drum is driven by said 
motor including a pair of gears formed upon 
a common rotatable supporting member, said 
pair of gears being each coaxial with the 
drum and one of said gears projecting in 
wardly of said drum and the other of said 
gears ????? wholly outside said drum. 

15. A hoisting mechanism comprising a ro 
tatable drum, a motor disposed therein, and constantly intermeshing gearing operatively 
connected to said motor for reducing the 
speed at which said drum is driven by said 
motor including a pair of gears formed upon 
a common rotatable supporting member, said 
pair of gears being each coaxial with the drum and one of said gears projecting in 
wardly of said drum and the other of said 
gears outwardly thereof, and a gear cooper 
ating directly with said outwardly project 
ing gear, said cooperating gear being sup 
ported upon a rotatable member with which 
cooperates means for holding the same sta 
tionary or releasing it for rotation. 

16. The combination comprising a drum 
and driving means for said drum comprising 
a reciprocating multi-piston type motor dis 
posed therein, and means for translating the 
reciprocating motion of said pistons to ro 
tary motion f said drum including a plural 
ity of separate crank shafts driven by said pistons, said crank shafts being transversely 
disposed with respect to the drum axis, and a 
common driven element operatively connect 
ed with said crank shafts. - 

17. The combination comprising a drum 
and driving means for said drum comprising 
a reciprocating multi-piston type motor dis 
posed therein, and means for translating the 
reciprocating motion of said pistons to rotary 
motion for said drum including a plurality of 
separate crank shafts driven by said pistons, 
said crank shafts being set with the cranks 
thereof at equal angles, and a common driven 
element : connected with said 
crank shafts, said common driven element be 
ing rotatable about the drum axis. 

18. In a hoisting mechanism, a rotatable 
drum and driving means therefor compris 
ing a motor including a cylinder disposed 
within said drum and adapted for rotation 
about the axis of said drum, the axis of said 
cylinder lying at all times in a plane which 
includes the axis of the drum, and a piston 
reciprocable in said cylinder in a path mak 
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ing an angle with a plane to which the drum 
axis is perpendicular, and operative driving 
connections between said motor and drum. 

19. In a hoisting mechanism, a rotatable 
drum and driving means therefor comprising a motor comprising a plurality of cylinders 
disposed within the drum and whose axes lie 
at all times in planes including the axis of 
the drum, and pistons reciprocable in said 
cylinders in paths each making an angle with 
a plane to which said drum axis is perpendic 
ular, and operative driving connections be 
tween said motor and drum. 

In testimony whereof I affix my signature. 
LOUIS A. MAXSON. 
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