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3 Claims.

1

This invention relates to a hydraulic hoist, and
the principal object of the invention is to pro-
vide a hoist that, operated by a step by step
motion, will efficiently hoist an article in the
same manner as a hoist using a rotary motion.

Another object of the invention Is 10 provide a
device composed of 2 small numbper of working
parts that is durable 1n use, inexpensive 10 manu-
facture, and will accomplish the purpose for
which it has been designed. |

With the above and other objects in view, the
invention consists. of the novel details of con-
struction, arrangement and combination of parts
more fully hereinaiter described, claimed and
iNMustrated in the aceompanying drawings in
which:

Figure 1 is a top plan view of an embodiment
of the invention; |

Figure 2 is a sectional view on the line 2—2 ¢i
Figure 1;

10

20

Figure 3 is a sectional view on the line 8—3 of

Figure 2;

Figure 4 is an end view of the device;

Figure 5 is a sectional view on the line §—5 of
Figure 1;

Ficure 6 is a sectional view on the line §—5 of
rigure 1;

Figure 7 is a sectional view on the line T—T of
Figure 1 and

Figure 8 is a perspective view of a control valve.

Referring more in detail to the drawing, the
reference numeral 16 designates the horizontally-
disposed base for mounting the component parts
of the hoist which include the winch {2, hydrau-
lically operated cylinders {4 and 1§ respectively,
and the bearing supports 18 tor the drive shaft
%9, all of which are€ secured to the hase by
bolts 22.

The winch 12 comprises the
58 for mounting the axle 26 of
cranks 38 are secured to each end of the axle
while a ratchet 32 is mounied on the drum for
engagement with the pawl 34 pivotally mounted
on one of the supports 24 and tensioned by a coll
spring 36 secured at its free end at 38 to the
Lase {0. The pawl is provided with 2 treadle 40
for the operation thereof. -

bearing supports

Pivotally mounted at 42 01:1.' the base 10 is t;h_e;

r A m

nrake lever 44 for operating the brake band 46
hy means of the rod 48 and the band engages a
brake drum 50 on the winch drum 23 for the
hraking thereof.

connected to the cranks by pins 52 are the
1inks 54 which are pivoted at their opposite ends
in the forked coupling 56 on the ends of the
niston rods 58 of the pistons 59.

mach of the cylinders {4 and 16 are similarly
constructed, having the triangular shaped sup-
ports €9 for mounting the cylinder housings 62
of the cylinders 14 and (6. The housings have

~emovable heads 64 at one end thereof, secured
66 on the housings by

to the annular flanges |
bolts 68, and the heads 64 are provided with

the drum 28, and
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2
stuffing boxes 19 medially thereof for reception
of the rods 8. -

The housings @2 are provided with longitudi-
nally extending spaced parallel tubular passage-
ways 12, and 72’ respectively, and said passage-
ways are in communication with each other by
means of a conduit 74 in which 1s provided at
the center thereoi, & T-coupling 16 which 1s con-
nected by a conduit 78 to the reservoir 88, which
is provided with 2 removable cover 82 for the
filling thereof with liquid, a check valve 84 to
control the upward flow of the fluid into the
reservoir 80 being provided in the conduit 8.

The housings, at their opposite ends, are pro-
vided with piston or plunger housings or casings
86, and these housings communicate with the
passageways 72, 12’ by means of L-shaped pas-
sageways or conduits 88. 'The passageways are
in communication with each other by means of
the conduit $8 which is provided, at the center
thereof, with & T~-coupling 92 which 18 connected
by a conduit 84 to the reservoir 83, and a check
valve 86 for the downward flow of the fluid {from
the reservoir 88 is provided 11 the conduit a4.

Mounted for reciprocation in the housings 86
are the pistons or piungers 06 having a forked end
98 for mounting the axles 180 of the rollers {02,
and these rollers engage the cams {04 on the drive
shaft 20, inwardly of the bearing supports 18.

The forked end 88 of each plunger 86 is pro-
vided with the depending guide arm 196 having
the coil springs 168 connected to the lower ends
thereof, and the other end of the springs con-
nected to the supports 8, to urge the rollers (82
into engagement with the cams 104. | |

The drive shaft 29 is provided with the pulley
wheel 110 for a belt connection to a source of
power not showi. | |

The passageways 12 and 72’ at their enas, are
provided with valve housings ({2 in which are
mounted the rotary control valves 14, and each
valve is provided with diametrically ocpposed
semi-cireular ports ii§ and a stem (18, Fachh
stem is provided with a crank arm {20 which is
interconnected by mezns .of a link 122 which is
provided at its center with a pin. {24. A crank
126 is mounted loosely on the shaft {28 which is
fved in the boss §30 on each housing 62, and an
elongated slot {32 is provided in the free end of
the crank {28 to receive the pin 124 mounted on
the shaft 128. Abkove the crank {29 is the sector
or quadrant plate 134, which is provided with de-
pending arms {38 at each outer end thereof, and
the arms are of a length to engage the link {38,
which is mounted on the shaft {28 below the
crank {28, Each link 138 is pivoted at 148 to the
rod {42, which is pivoted at 144 to the upstanding
arm 148 which is provided on the upper side of
esch forked end 58 of each rod 53. A rod 148
mounbed in the support (83 on each bOSS 130
carries one end of a coil spring 152 which is con-
nected at the other end to the pin (34 formed

at the center of the curve of the plate 134. As
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the links 84 are urged forward, the arms 146
carry the rods forward alternately due to the step
by step action. As the rods move forward, the
links 138 are likewise moved forward until they
engage the arm §36. In its course of travel, arm
136 will move the quadrant 134 until the Opposite
arm {36 engages the crank 126 to move the erank
forward until the action of the spring 150 will
complete the movement of the crank in its full
turn. The movement of the crank 126 will move
the valve 114 associated therewith, thereby ob-
taining the following resuilt.

With the valves 114 positioned, as shown in
Figure 3, fluid will flow from the passage 88 in
the housing of cylinder (4, through passageway
12, through port 116 in the upper left hand valve
{14, as viewed in Pigure 3, and then through
port 164 to move the piston 59 in cylinder {4 io
the right, as viewed in Pigure 3, port 158 to the
lower tubular passageway 12’ being closed by the
sald valve [14, and the fluid in the rear of the
piston will flow out of port 158 into said lower
passageway 712’, since port 183 which connects
with the upper passageway 72 is closed by the
upper right hand valve {14, as viewed in Fisure 3.
This will continue until the previous operation
of linkage described has operated, when the flow
of fluid will be reversed by action of the rotation
of the valves {14, so that fluid will enter through
port 163 and flow outwardly through port {56.

In the housing of cylinder 6, fluid is entering
the port 163 to the rear of the piston 59 in cylin-
der 16, and fluid is being driven out of the housing
through port 162, port 116 in the lower left hand
valve (14, as viewed in Figure 3, into the lower
passageway 12’, this flow being reversed as pre-
viously described at each stroke of the piston 589.

In use, excess or surplus oil from the housing
alternately flows through ports 163 and 154 re-
spectively in each housing to the passageways i2,
12’ and then into the conduit 74, thence into the
reservoir 80, to be returned through conduit §¢
when further fluid is required for the operation
previously described.

Thus while one piston is moving forward, the
other is moving backward, so that at no time will
a. dead center be reached by the moving pistons
3. Thus a step by step motion is obtained,
which is similar in all respects to a rovary motion
for the rotation of the drum 28. |

In operation of the hoist, the eylinders 14 and
& are filled with sufficient fluid to position the
pistons $8 in neutral position. In this position,
the housings 62 are full. As the shaft 20 is 1o-
tated, the cams 104 will drive the plungers 96
forward, injecting into the cylinders the uncom-
pressible fluid, thereby forcing the pistons 59 for-
ward to provide a step by step motion on the links
o4 and subsequent rotation of the shaft 26 of the
drum 58.

The pawl and ratchet arrangement described
prevents rearward motion of the drum auring the
hoisting operation, and the brake controls the un-
winding of the drum during the lowering motion
of the hoist.

In use, power is applied to the pulley wheel |10
to thereby rotate the shaft 20 which has mounted
thereon a pair of cams (04. These cams 194 im-
part a pumping action to the apparatus by means
of the rollers 102 and the rods 96, so that fluid
will be pumped into the cylinders from the reser-
voir 80 through the ports 116. 'The fluid in the
exhaust sides of the cylinders 14 and 16 is forced
through valve passages 158 and 162 back
into the reservoir through pipe T4 and valve 84.
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The operation is reversed by the rofary valves
which are turned to their opposite positions by
means of the mechanism which includes the
quadrant plate 134, rod 142, spring 192, arm 120

and link 122.
The actuating means for imparting rotary

motion to the winch 2 includes the base | g upon
which is mounted the hearing supports 18, there
being a drive shaft 20 rotatably supported by the
bearings 18 which is adapted to be connected to
a source of power. Cams 104 are connected to
the shaft 20, and arranged above the base 10 and
secured thereto are a pair of cylinders {4 and (6.
A piston 59 is mounted for reciprocatory motion

n each of the cylinders 14 and 16, and 3 piston

rod 98 is secured to each of the cylinders.

A pair of superimposed tubular passageways 12
and 72’ extend longitudinally along each of the
cylinders and the ends of these passageways come-
municate with the interior of each of the cylin-
ders. A valve means is provided for selectively
causing opening and closing of the passageways,
and piungers 26 are reciprocably mounted in cas-
ings 88§, the casines communicating with the pas-
sageways. A roller 102 is mounted on each of the
plungers §6 for coacting with the cams |04,

Arranged above the cylinders and supported on
the base 10 is a reservoir 80 which 1s adapted to
hold a quantity of hydraulic fluid therein and

conduits 78 and 94 serve to connect the reservoir

88 1o the Dassageways. In use, fluid passes from

- the tank 80 down through the conduit 94, then

through the conduit into the
1elt to right movement of the plungers 86, Figure
3. When the plungers 98 move In the opposite
direction, that is from right to left in Figure 3,
then the hydraulic fluid is forced into the upper-
most passageway 12 of the previously mentioned
tubular passageways. During this movement of
the plunger 95 from right to left in Fisure 3, the
rotary valves are set or positioned sO that the
rotary valve (14 adjacent the gland end of the
cylinder is open to permit flow of hydraulic fluid
irom the uppermost Dassageway 72 through the
upper cut-out {6 in the valve, then through the
port t84 into the cylinder 14 to thereby cause the
pisten §9 to be moved away from the gland end
of the cylinder 4. At the same time, hydraulic
fiuid is being discharged from the Opposite end
of the cylinder {4 through port 158, through the
lowermost cut-out (1§ in the rotary valve 114 ang
into the lower of the pair of passageways 12.
‘Lhis discharging hydraulic fluid then passes to
the conduit 14 andg through the conduit 18 back
to the reservoir 80. As the pistons 59 continue
te reciprocate, a linkage mechanism causes the
valves 114 to rotate so that when the piston 59 is
moving toward the gland end of the cylinder,
hydraulic fluid enters the cylinder through port
163 and is discharged through port 156, It is to
ke understood that the other cylinder 16 operates
in the same manner as the cylinder {4, and the
piston 89 in the cylinder |4 operates 90 degrees
out of phase with respect to the piston 59 in the
other cylinder i6.

There has thus been provided, a hoist which by
a step by step motion, will hoist
believed that from the foregoing description, the
operation and construction of the invention wil
i3e apparent to thoge skilled in the art..

It is also to be understood that changes in the
minor details of construction may be resorted to,
provided they fall within the spirit of the inven-
tion and the scope of the appended claims.,

Having thus described the. invention, what is

casings 86, during
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claimed as new and desired to be secured by Tet-
ters Patent is:

1. In an actuating means for imparting rotary
motion to an axle, a horizontally-disposed base,
a plurality of bearing supports supported on said,
base, a rotatable drive shaft carried by said bear-
ing supports for connection 1o a source of power,
cam means carried by said drive shait, a pair of
spaced cylindrical housings arranged in spaced
relation above said base and supported on the
latter, a piston mounted for reciprocatory move-
ment in each of said housings, a piston rod hav-
ing one end secured to each of said pistons and
its other end operatively connected to sald axle
for rotating the latter upon reciprocation of said
pistons, there being a pair of superimposed tubu-
lar passageways extending longitudinally in each
of said housings, the ends of each of sald pas-
sageways communicating with the interior of
each of said housings, vaive means coacting with
the ends of said passageways and operatively con-
nected to said piston rods for selectively causing
opening and closing oI said passageways with
respect to the interior oi each of said housings,
a plunger casing carried by each of said cyiin-
drical housings, a conduit connecting certain of
each of said passageways to the complemental
plunger casing, a piunger mounted for reciproca-
tory movement in each of said casings, means
carried by each of said plungers and coacting
with said cam means for causing reciprocatory
movement of said plunger in response to rotary
moverment of said drive shait, & reservoir spacead
apove sald housings and supported on said base
for containing a hyaraulic nuid, conduit means
operatively connecung said reservoir to sald pas-
Ssazeways and casing ior conveylils said hydraulic
Huwd to the latter, and a cieck valve interposed
in said condult means ior controliing the fiow of
fiuiq therechrougn, whereby rotary movement of
said Orive shalt causes reciprocatlon of sald
piungers to seiecllvely force hydrauiic fluid into
sald housings to tnereny reciprocate said pistons
and rovate sald axle.

2 In an actuating means ifor imparting rotary
motion 1o an axle, a norizontaliy-disposed base,
g plurality ol bearing supports supported on said
base, a rovatabie drive snait carried by said bear-
ing supports 1or conneculon to g source of power,
cam means carried by said drive shailt, a pair
oi spaced cylinarical nousings arranged in spaced
relapion apove said base and supporved on the
latter, a piston mounted ior reciprocatory move-
ment in each of sald housings, a PI1SLOn rod hav-
ing one end secured to each of said pistons and
its opner end operatively coanected L0 sald 2.X1e
for rotarng the latier upon reclprocation. of sald
pistons, tnere PEINg & pail oI supcrimposed tubu-
jar passageways exXienalig longiuualnaily 1 each
of said nousings, tne endas Ol eacil of sald passage-
Ways comnmumcaning witil the 1nternor oi each of
said Lousings, valve means coacung willl the
enas O sald passageways and operativeiry Ccoli-
necced to sald PiSion roas IOr SeieCLlvely causing
opening and Closing oi said passageways Witll
respect to the 1nLerior of each oif said housings,
a piunger casing
drical housings, a conduit connecung certain of
each of sald passageways to the complemental
piunger casing, & PLUnger mounted ior recipro-

catory movement in each of said casings, a rolier
mounted on each end of said piunger and coact-
ing with said cam Ineans for causing reciproca-

tory movement of sald plungers in response 10

carried by eachh oI sald Cyiln-
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rotary movement of said drive shaft, resilient
means operatively connected to said bearing sup-
port and to each of said plungers for biasing
the latter into engagement with sald cam means,
o reservoir spaced above said housings and sup-
ported on said base for containing a hydraulic
fiuid, and conduit means operatively connecting
said reservoir to said passageways and casing for
conveying said hydraulic fluid to the latter,
whereby rotary movement of said drive shaft
causes reciprocation of said plungers to selec-
tively force hydraulic fluid into said housings to
thereby reciprocate said pistons and rotate sald
axle,

2. In an acutating means for imparting rotary
motion to an axle, & horizontally-disposed base,
a plurality of bearing supports supported on said
base, a rotatable drive shaft carried by said bear-
ing supports for connection to & source of power,
cam means carried by said drive shaft, a pair
of spaced cylindrical housings arranged in spaced
relation above said base and supported on the
latter, a piston mounted for reciprocating move-
ment in each of said housings, a piston rod hav-
ing one end secured to each of said pistons and
its other end operatively connected to said axle
for rotating the latter upon reciprocation of said
pistons, there being a pair of superimposed tu-
bular passageways extending longitudinally In
each of said housings, the ends of each of said
passageways communicating with the interior of
each of said housings, valve means coacting with
the ends of said passageways and operatively
connecied to said piston rods for selectively caus-
ing opening and closing of said passageways wiih
respect to the interior of each of said housings,
g plunger casing carried by each of said cylin-
drical housings, a conduit connecting certain of
each of said passageways to the complemental
plunger casing, a plunger mounted for recipro-
catory movement in each of said casings, a roller
mounted on each end of said plungers angd co-
acting with said cam means for causing recipro-
catory movement of said plungers in response to
rotary movement of said drive shaft, resilient
means embodying a coil spring operatively con-
nected to said bearing support and to each of
said plunger for biasing the latter into engage-
ment with said cam means, a reservoir spaced
above said housings and supported on said base
for containing a hydraulic fiuid, conduit means
operatively connecting said reservoir to sald pas-
sageways and casing for conveying said hydrau-
lic fluid to the laitter and a check valve inter-
posed in said conauit means for controliing the
flow of fluid therethrough whereoy rotary move-
ment of said drive shait causes reciprocation of
said plungers to selectively force hyaraulic fluid
into said housings to therepy reciprocate said
pistons and rotaie sald axle.
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