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This invention relates to a control system for 
hoists and particularly to a hydraulic control sys 
tem for hoists. While the control system might 
be applicable to various types of hoists, it is illus 
trated as applied to hoists of the endless con 
Weyer type. One of the specific hoists illustrated 
with the control is of said endless type having 
carriers at Opposite sides. One carrier is at the 
top of one side or at the upper flight level, while 
the other carrier is at the bottom at the opposite 
Side or at the lower flight level. The hoist is 
alternately driven in opposite directions so that 
the carrier at one side is raised while the car 
rier at the other side is lowered. 
Another type of hoist illustrated is of the end 

less conveyer type having a series of carriers 
thereon adapted to be loaded or unloaded at the 
same side thereof, said conveyer being adapted 
to be reversed to raise or lower the material han 
dled. 

It is an object of this invention to provide a 
hydraulic control system for a hoist having two 
flights movable to upper and lower positions, the 
control System functioning to initiate a cycle 
of movement of Said hoist under certain condi 
tions of load on the hoist. 

It is a further object. of the invention to pro 
vide a hydraulic control system for a hoist hav 
ing two flights, said control system being movable 
to operative position to initiate a hoisting cycle 
of movement of said hoist when the lower flight 
of said hoist is loaded and the top flight is empty, 
Another object of the invention is to provide 

a hydraulic control System for a hoist having 
upper and lower flights, said system so control 
ling Said hoist that said hoist is inoperative with 
both of said flights empty and is inoperative with 
both flights loaded. 

It is a further object of the invention to pro 
vide a control System for a hoist having upper 
and lower flights, said System including means 
for controlling the movement of Said hoist So 
that a cycle of lowering movement of Said hoist 
may be initiated with the upper flight of said 
hoist loaded and the lower flight of said hoist 
empty. 

It is another object of the invention to provide 
a hydraulic control System for a hoist which is 
constructed to run in either direction under 
power operation comprising a manual control 
lever movable to hoist and stop positions, said 
control System acting to stop Said hoist when run 
ning in either direction if Said contro lever is 
moved to stop position. 

It is also an object of the invention to provide 
a hydraulic control System for a hoist having 
upper and lower flights, control elements actu 
ated from said upper and lower flights, a man 
ually operated control lever movable to hoist and 
stop positions and a member adapted to be moved 
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2 
to initiate a hoisting cycle of movement of Said 
hoist which is movable Only when Said control 
elements are in certain definite positions and said 
control lever is in hoist position. 

- It is still another object of the invention to pro 
vide a control system for a hoist having upper 
and lower flights comprising a hydraulic motor 
for driving said hoist, a stop means for prevent 
ing movement of said hoist, a manually operated 
control lever movable to hoist and stop positions, 
a hydraulic control unit including a member 
movable to power and manual positions, means 
operated by said hydraulic control unit to re 
lease Said stop means when said member is in 
power position and an auxiliary manually Oper 
ated means for releasing said stop means whe 
said member is in manual position. 

It is a further object of the invention - to pro 
vide a control system for a hoist having an upper 
flight position and a lower flight position, a hy 
draulic motor connected to said hoist for driv 
ing the same, a stop means preventing movement 
of said hoist, a manually operated member 
adapted to release said stop means to initiate 
a cycle of movement of said hoist and a hydraulic 
control unit controlling hydraulic means for re 
leasing Said stop means to initiate a cycle of 
movement of Said hoist. 

It is still another object of the invention to 
provide a control means for a hoist having upper 
and lower filight positions, a hydraulic motor con 
nected to said hoist for driving the Same, a hy 
draulic control unit including a manually Oper 
ated member movable to hoist and stop positions, 
a driven pump, a fluid power line Supplied from 
said pump for operating said hydraulic motor and 
means for unloading said power line to stop said 
hoist whenever said manually operated member 
is movable to stop position. 
These and other objects and advantages of the 

invention will be fully set forth in the following 
description made in connection with the accom 
panying drawings in which like reference charac 
ters refer to similar parts throughout the several 
views and in which: 

Fig. 1 is a diagrammatic or schematic view 
partly in vertical section showing one form of 
control; Fig. 2 is a diagrammatic view of the type O 
hoist to which the control means in Fig. 1 is ap 
plied; 

Fig. 3 is a diagrammatic or Schematic view 
partly in vertical section of a slightly different 
form of control means; 

Fig. 4 is a diagrammatic view of the type of 
hoist with which the control means shown in 
Fig. 3 is used; s 

Fig. 5 is a sectional view through a hand drive 
unit used taken substantially on line 5-5 of 
Fig. 6; 
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Fig. 6 is a vertical section taken on line 6-6 
of Fig. 5; 

Fig. 7 is a view in side elevation of a brake 
ring used; 

Fig. 8 is a section taken on line 8-8 of Fig. 1; 
and 

Fig. 9 is a view in side elevation of the parts. 
shown in Fig. 8, some being diagrammatically 
shown in different positions in dotted lines. 

Fig. 10 is a vertical section through a revers 
ing valve, shown on an enlarged Scale. 

Referring to the drawings, particularly Figs. 
1 and 2, a control system for a hoist. Such as 
shown in Fig. 2 is illustrated. A hydraulic motor 
5 is shown which preferably is of the parallel 

piston type. Motor 5 has a driven or power 
output shaft 6 to which is connected a stop can 
| 7 and a latch cam 8. Shaft 6 has a beveled 
gear 9 secured thereto meshing With another 
gear 20 secured to a shaft 2 journaled in Suit 
able bearings 22 shown as of the ball bearing type 
and shaft 2 is connected directly to the hoist 
driving mechanism. A worm gear 23 is connected 
to shaft 2 and meshes With a Worm. Wheel gear 
24 secured to a timing shaft 25. Tining shaft 25 
has secured thereto a notched timing cam 27, a 
deceleration cam 28, a snap action valve crank 
29 and a deceleration pilot valve can 3. It will 
be-noted that shaft 6 is driven at much higher 
speed than shaft 25. Shaft 25 will make some 
thing less than one revolution per cycle, depend 
ing, of course, on the ratio of reduction gears 23 
and 24 and the number of revolutions of shaft 
2 frequired for a cycle of movement of the hoist. 
Motor 5 is supplied with operating fluid, such 

as oil, by conduits 34 and 35. These conduits 
lead to certain ports or passages in a control mem 
ber casing 36 or valve block assembly. The oper 
atting fluid, such as oil, for the motor 5 is sup 
plied by a pump 40. This pump is preferably of 
the positive displacement constant discharge type 
and may be of the gear type. Pump 49 is located 
in a fluid supply tank 4 and is driven by a con 
stant speed electric motor 42 illustrated as flange 
mounted vertically on tank 4. Motor 42 also 
drives in tandem with pump 4 another pump 43 
which is of the same type as pump 40. Pump 40 
has an inlet 44 and a discharge conduit 5 which 
leads to a valve block 46 in which is disposed a 
valve 47 urged to closed position by a compression 
coiled Spring 48 disposed in a chamber in block 
46 and having one end engaging valve and its 
other end engaging a closing plug 49 for said 
chamber. A conduit 59 is connected to tank A. 
and connects with a passage 46a in block 46 : 
shown as connected to a passage 46b with which 
discharge conduit 45 connects. A pilot valve 47 a. 
is disposed in a cylindrical chamber in block 46 
acted on at one end by a compression coiled spring 
5f. Said chamber has a drain or discharge pas 
sage 46h. Member 4a is shown as having spaced 
lands, one of which is engaged by one end of 
Spring 5 and which controls a vent passage is 6d. 
The other end of said spring 5 engages an aper 
tured closing plug 52 closing one end of the cham 
ber in block 46 which receives member 4. The 
other land of valve 4a is disposed in an enlarged 
chamber in block 46 which is connected by open 
ings with passage 46b. With valve 4d in the 
position shown, passage 46d. is cut off. Pressure 
at times can build up below the lower land of 
member 4a and compress spring 51. This will 
permit venting through passage 6d. Valve 47 is 
arranged to insure a specific minimum pressure 
at all times in conduit 50 when motor 42 and 
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pump 40 are operating. ihe adjustable spring 
below valve 47 will be set for a lower pressure 
than spring 5. This pressure is determined by 
the setting of Spring 48. Conduit 50 is the conduit 
for supplying operating fluid under pressure for 
the parts in control casing 36. Also in valve 
block 46 is a valve 54 acted upon by a compression 
coiled spring 55 and adapted to control a dis 
charge passage 46f with which connects one of 
the power discharge conduits 55 leading to pump 
40. Walve 54 is later more fully described. Con 
duit 56 connects with a port and passage in control 
casing 36. Another power discharge conduit 57 
connects with tank 4 and with a passage in con 
trol casing 36. The valve 54 is provided to open 
at a certain pressure as later described so as to 
maintain the required pressure in the power line 
to meet the demands of operation and acceler 
ation of the hoist. 
Casing S6 is provided with a plurality of valve 

passages or cylinders in which are disposed a 
plurality of valves respectively. A valve 60 is 
movable in casing 36, the same being shown at the 
bottom of said casing in Fig. 1, said valve being 
movable to either of two positions determined by 
an operating lever 6 connected thereto and car 
ried on a shaft 62. Conduit 50 connects with a 
passage 36a leading to the chamber of valve 60. 
Walve lever 6 is movable to one position for 
power control of the hoist and is shown in this 
position in Fig. 1. Said lever is movable clock 
Wise to another position for manual control of 
the hoist. Valve 6) is adapted to control venting 
passages 36 b and 36c leading from the chamber 
thereof. In the power control position in which 
valve 6 is shown in Fig. 1, it Will be seen that con 
duit 50 is connected through Said valve to a 
passage 36d leading to the valve chamber of a 
valve 65 shown as located just above valve 60. 
Walve 65 is arranged to be manually operated by 
a hand control lever 66 carried on a shaft 6 and 
said lever 66 is movable to either of two positions, 
one of which is a position to cause the hoist to 
move through a cycle and is called the hoist posi 
tion and to another position for stopping move 
ment of the hoist called the stop position. In 
Fig. 1 lever 66 is shown in its stop position. Valve 
65 controls a venting passage 36e as well as the 
passage 36d and another passage 36f leading from 
its chamber to the chamber of valve 60. Valve 
65 also controls a passage 36g shown as leading 
from the upper Side thereof and extending to 
another valve chamber to be later described. 
Walve 65 also controls another venting passage 
36h shown in Fig. 1 as at the top side thereof. 
ever 6 has connected thereto a link 68 extend 

ing upwardly to one arm of a lever 70. It will be 
Seen that lever is of the bell crank type and has 
another arm engaging the downwardly extending 
arma of a bell cranklever having an arm 7 b 
in Which is secured a pin projecting into a hori 
Zontal slot in a block 2 which has projecting up 
Wardly threfrom a plunger 3 to be referred to 
later. A pair of valves 5 and 75 are shown dis 
posed in chamber in casing or block 35 above valve 
65 and these valves are respectively connected to 
an upper flight level control member or lever 7 
and to a lower flight level controlling member or 
lever 8. Lever 7 is adapted to be moved in a 
counterclockwise direction as shown by a pro 
jectile or shell 80 carried on the hoist as the hoist 
and shell reach the upper end or upper flight 
level in the hoist cycle. Lever 77 is carried on 
a shaft 8 and is of the bell crank type having its 
Other arm connected to a lever 82 carried on a 
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shaft 83 and having oppositely extending arms, 
the one opposite that connected to lever TT being 
connected to a link 84 which is in turn connected 
to another bell crank lever 85 carried on a shaft 
86 connected in turn to a link 87 which is con 
nected to a control shaft 88 through a lever 89. 
Shaft 88 is connected through a suitable lever 
to valve 5 so that said valve is moved to the left 
as shown in Fig. 1 when shaft 88 is moved in the 
clockwise direction, which latter movement oc 
curs When the shell 80 nears the top of the hoist. 
Lever 78 is operated by a projectile 90 when the 
projectile is placed on the hoist at the lower 
flight or at the bottom thereof. Lever 78 is shown 
as of the bell crank type having another arm 
pressing on a collar 9 surrounding and slidable 
on a link 92 and having a collar 92a at its lower 
end. A compression coiled spring 93 surrounds 
link 92 having its ends respectively engaging 
collars 9 and 92a and thus acting to urge the 
left hand end of lever 8 upwardly. When a 
shell 99 is placed on the lower flight of the hoist 
the right hand end of lever 78 is moved upwardly 
and spring 93 is compressed. There is a pot (not 
shown) in the hoist and the operator puts the 
shell through the door of the hoist and inserts 
its pointed end into the said pot. The operator 
then pushes the shell to vertical position. The 
shell engages the side of lever 8 and cams the 
same in a counterclockwise direction as indicated 
in Fig. 1. Link 92 and lever 78 are normally 
urged to the position shown by Spring 8 of valve 
6. Spring 93 is provided so that if movement 

of link 92 is prevented by some extraneous means, 
such as the door latch L, said spring Would be 
compressed and Would act to move link 92 as soon 
as said means was removed. A door of the hoist 
might be left open to so position latch L. It is 
desired to have the hoist inoperative if said door 
is open. Said door would thus have to be moved 4 
to be closed before movement of link 92 could 
occur. As soon as the said shell leaves the lower 
flight by movement of the hoist, valve spring 8 
raises the left hand end of lever 78. - Tink 92 is 
connected to a bell crank lever 94 carried on a 
shaft 95, the other arm of which lever is con 
nected to a link 96, the other end of link 96 being 
connected to a lever arm 9. Arm 97 is Secured 
to a shaft 98 to which is also secured a lever 
arm 99. Lever arm 99 has a pin 09 projecting 
therefron disposed in a slot in one arm of a, bell 
crank lever , which lever has another arm 
shown as engaging arm a already described. 
Lever 0 is oscillatable about shaft 88 and has 
an arm a pivotally connected to valve 76. An 
arm or lever 2 is secured to shaft 88 and is 
adapted to move toward and from and engage 
depending arm a, said lever 92 thus being 
connected to valve 75. It will be noted that pas 
sage 36 h, in casing 36 communicates with a pas 
Sage 36i extending at right angles thereto and 
transversely of block 36, passage 36i having a 
passage 36i communicating therewith adjacent 
one side of casing 36 which is controlled by valve 
65. Passage 36i communicates at the opposite 
side of block 36 with a conduit 84 which extends 
to a hand drive unit 76 for a purpose to be later 
described. Passage 36i also extends upward in 
block 36 to adjacent the top thereof as shown in 
Fig. and communicates with the chamber of a 
valve at the top of block 36 to be later described. 
Valve 75 is engaged by a spring leg tending to 
move it to the right as seen in Fig. 1 and said 
valve controls a passage 36k shown as at the lower 
Side thereof. Valve 75 also controls a passage 36m 
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6 
extending to the chamber of valve 76 and it con 
trols another passage 35m shown as extending to 
another valve in block 36 to be later described. 
Walve 6 has a collar Sa at its inner end of 
Smaller diameter than the chamber in which it 
is disposed, which chamber is open at the side of 
block 36. It Will be understood that block 36 Will 
be contained in an oil-containing casing. Collar 
6d. is engaged by a compression coiled spring 08, 

the other end of which engages the inner end of 
said chamber. Walve 76 has an intermediate 
reduced portion 6b at the inner end of which are 
a plurality of radially extending slots 76c. Fluid 
can thus pass from about portion 76b through 
slots 6c to the chamber containing Spring 08 
and collar 6ct. A by-pass creeper valve to is 
shown in block 36 above valve 76, the same being 
adapted to be adjusted to control the rate of flow 
of oil through a passage 360 which extends up 
Wardly to the chamber of a decelerator valve to be 
later described. A valve 2 is disposed in a 
chamber in block 36, the same being normally 
urged to the right as shown by a coiled com 
pression spring 3 engaging the inner end of 
Said valve and engaging an apertured closing 
plug 4 in the end of said valve chamber. Walve 

2 has an extension 2d shown as projecting at 
the right of block 36 and illustrated for the most 
part as a bar rectangular in cross section. Ex 
tension 2a has a vertically extending aperture 
f 2b therethrough into which plunger 73 is 
adapted to enter at certain times. Extension f2a. 
also has a slot in the top in which is disposed the 
lower end of a lever arm 5 Secured to a shaft 6 
journaled in suitable bearings 7, which shaft 
extends upward and has secured to its upper 
end a lever arm f 8 which has its end disposed in 
a slot intermediate the ends of a pin or plunger 
f 9. Plunger 9 is adapted to cooperate With a 
snap action valve in the upper end of block 36 to 
be later described. A lever arm 2 is shown as 
mounted on a shaft 22 and moving between stops 
23 and as being acted upon at one side by a light 
Spring 24. Lever 2 also has an extension 2 a. 
movable along the top of extension 2a over 
aperture 2b. Stops 23 are provided so that 
lever 2 will not be moved sufficiently to place 
excessive drag on pin 3 or to move waive 2 so 
that its inner end Will engage plug f4. Lever 
2 is an auxiliary hand lever adapted to initiate 
a Cycle, or in other Words to Start, the hoist in a 
Cycle of movement when it is under manual con 
trol. Extension 2a has connected to its outer 
end a link 25, the other end of which is pivotally 
connected to a starting latch 26. Starting latch 
(26 has a tooth or dog at one end adapted to ride 
lipol the latch cam 8 and to engage against a 
shoulder on said cam. The stop can is engaged 
by a stop latch or dog 28 oscillatable about the 
axis of shaft 29 on which it is carried. Stop 
latch 28 has a tooth or dog at one end adapted to 
ride upon cam and to engage the shoulder of 
a projection a thereon. Latch 28 also has a 
tooth or dog adapted to ride upon the periphery 
of can 2 and to engage a shoulder 27a on said 
can. Latch 28 is moved toward cam 27 by a 
plunger 3 carried in a casing 3 and urged 
toward latch 28 by a compression coiled spring 
32. Another plunger 33 in casing 3 engages 

..the side of arm a tending to move it in a clock 
Wise direction or in a direction to move plunger 
3 upward. Plunger 33 is engaged by a com 
pression coiled Spring 34 disposed in casing 3. 
Walve 2 controls a vent passage 36p and passage 
36g already described which extends to valve 65. 
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Valve 2 also is controlled by the flow or pressure 
of fluid in passage 3672 already described which 
extends to valve.75. 
Another valve 4 is disposed in block 36 above 

valve f2, the same being engaged at its inner 
end by a compression coiled spring 4f which 
also engages an apertured plug 42 in the end of 
the valve chamber of valve 49. Walve 49 pro 
jects at the right of block 36 and has a fork at 
its outer end carrying a roller A3 which engages 
the decelerating pilot valve can 3. Walve f40 
controls a passage 36d which extends upwardly 
to the decelerating valve chamber to be later 
described. Walve 4 also controls a passage 36r 
which extends from one side of its chamber up 
wardly to the chamber of a power reversing valve 
to be later described. Walve f4) also controls a 
passage 36t which extends upwardly to the power 
reversing valve to be later described. 
A decelerating valve 46 is disposed in block 36 

above valve 40, the same being urged to the right 
as shown in Fig. 1 by a coiled compression Spring 
47 which engages the inner end of said valve and 

a plug 48 in the end of the chamber for said 
valve, plug 48 having quite a large aperture 
therethrough opening at one side of block 36. It 
Will be seen that valve 46 has an inner land sur 
rounding one end of spring 47 which controls 
rather Wide ports in a passage communicating 
with conduit 57 from tank 4. These ports ex 
tend about the chamber of valve 36. Said valve 
varies in diameter adjacent said ports and is pro 
vided with slots f46a spaced circumferentially 
thereabout which act in the decelerating move 
ment of the hoist. The chamber of Valve 46 it 
will be noted communicates with passage 36O 
as well as with passage 36q, said latter passage 
being controlled by a separate land or pressure 
plunger on said valve. Pressure is applied to said 
valve through passage 36d to move it to the left 
as seen in Fig. 1. Walve 46 has a rod projecting 
at the right of block 36 having a fork at its outer 
end in which is journaled a can roller 59 engag 
ing the periphery of decelerator cam 28. A pas 
sage 36u, extends from the circumferential pas 
Sage formed by the ports about the head or inner 
end of Valve 46 and extends to one end of the 
chamber of a valve 52. Valve. 52 is bored to 
receive one end of a compression coiled spring 53, 
the other end of which engages a plug in the end : 
of the chamber of valve 52. Valve 52 is adapted 
to close off passage 36t, which extends from the 
chamber of a power reversing valve and commu 
nicates with a passage 36) to which conduit, 56 
is connected, Walve 52 opens when pressure is : 
relieved from itSupper or left hand side and un 
loads the main line. This occurs when valve 65 
is in stop position. A passage 36t) extends from 
the chamber of valve 46 to a passage 36, which 
latter passage has branches and similar oppo 
sitely disposed ports connecting with the chamber 
of a power reversing valve 64 movable in block 
36. Walve 64 has lands at the ends thereof co 
operating with the ports of passage 36gy and is 
bored to receive a rod f 55 secured to a plug SS 
in One end of its chamber. Rod 65 is encircled 
by a compression coiled spring 67 engaging col 
lars 65d and 65b on rod 65 adjacent the ends 
of the chamber in valve 64. Said collars are 
movable on rod fi5. Collar 65a seats against a 
shoulder on rod 65 and engages one end of the 
chamber in valve 64 as shown. Collar 65b 
abuts against a shoulder on rod 65 and also en 
gages the other end of the chamber in valve 64. 
If valve 64 moves to the left it moves collar 65b. 
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3. 
and spring f67 is compressed against collar: 65a 
which is held by rod f 65. When pressure is re 
leased spring f67 moves valve 64 back to central 
position. If valve 64 is moved to the right it 
moves collar 65d and spring 67 is compressed 
against collar 65b. When pressure is released 
spring 67 moves valve 64 back to central posi 
tion. It will be noted that passage 36t com 
municates with said chamber of valve 64 and 
that passage 38r communicates with said cham 
ber at the end opposite that with which passage 
36t communicates. It will also be noted that 
conduits 34 and 35 connected to motor 5 
connect with passages 38aa and 36bb which are 
connected to the chamber of valve f64 at 
substantially equal distances from the center 
of said valve when it is in central position as 
shown in Fig. 1. A passage 36cc extends from the 
chamber of valve 64 above the port of passage 
36t to the chamber of a valve to above valve 64. 
A passage 36dd communicates with the chamber 
of valve 6s above the end of passage 36r and ex 
tends to the chamber of valve it in block 36 to be 
later described. Walve is movable in a cham 
ber adjacent the top of block 36, said chamber 
being shown as open at one end. Walve O pro 
jects at the other end of block 36 and is provided 
with two sockets a adapted to cooperate with 
plunger | í 9. Valve í70 has a reduced extension 
rod Ob surrounded by a coiled compression 
Spring which has one end bearing against the 
shoulder formed by rod Ob and its other end 
bearing against the inner end of a sleeve T2 
movable in a casing 73. Sleeve 2 has a collar 
72a thereon with a downwardly extending pro 

jection adapted to be engaged by lever arm. 29. It 
will be noted that valve 70 has spaced lands or 
portions connected by two portions of reduced 
diameter, the inner and outer of said lands con 
trolling branches from a vent passage 36ee open 
ing at one side of block 36. The passage 36dd 
communicates. With the chamber of reversing 
Valve 64 above the end of passage 36r and com 
municates with the top of chamber of valve 70. 
A hand drive unit designated generally as 76 

shown in Fig. 1, is provided, the same having a 
casing 6 connected to a casing 06a, as shown 
in Fig. 1. This hand drive unit is shown in Fig. 5 
and comprises a shaft 9 to which is connected 
a spur gear 78. In the form shown in Fig. 1, 
shaft 9 will have a beveled gear connected 
thereto in place of gear 78 which will mesh with 
another beveled gear connected to portion f7. 
Shaft 78 extends from casing 06a, through a 
bearing 80 of the ball bearing type, into casing 
06. A compression coil spring 8 surrounds 

shaft 9 and is contained within and bears 
against one end of member 83 movable longi 
tudinally of shaft 79. Spring 8 at its other 
end bears against a fixed member 82. Member 
f83 bears directly against a ball bearing casing 
34 which in turn engages a clutch plate 85 at 
one end of a friction clutch 86 which comprises 
a multiplicity of friction disks 86a disposed be 
tween plate 85 and the other clutch plate 86. 
Conduit 94 is connected to a coupling gland 87 
secured in the casing of the unit 6. Conduit iO4 
communicates With a chanber f88 in the casing 
of the unit 6 shown in Fig. 5 so that when pres 
sure is placed in said chamber, member 83 will 
be moved against the pressure of spring 8 and 

Said clutch connects shaft 
f79 and a member 90 which is in turn connected 
to a shaft 9 to which manual power is applied 
when the hoist is driven manually. A toothed 
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brake ring 92 is disposed in the casing of the 
hand drive unit having radially disposed teeth 
92a. On one face thereof adapted to engage simi 
lar teeth 93a on a member 93. The teeth 92a 
and 93a are normally held in engagement by a 
compression coil spring 94 engaging members 
i 90 and t92. Members 90 and l92 are con 
nected by interengaging radial teeth 92d and 
90b. The shaft 9 is connected to a member 
95 which carries a pair of radially and oppositely 
extended rollers 96 having trunnions which are 
disposed in member 95 and piraned therein by 

0. 

pins 97. Member 95 also has secured therein 
two oppositely disposed pins 98 which are dis 
posed in elongated slots 192b, and member 92 
has in its face oppositely disposed V-shaped 
grooves 92c in which rollers 96 are normally 
disposed. The described structure is such that 
upon rotation of shaft f91 through an arc Suf 
ficient to take up the lost motion of pins 98 in 
slots 92b the rolls 96 Will move Out of the slots 
or grooves 92c and will separate teeth 92a, 
93a, member 92 thus moving toward member 
90. 
The required operation of 

IOWS: . 
With both flights of the hoist loaded or with 

articles on both carriers 200 and 20 the hoist is 
inoperable. With both of said flights or carriers 
empty the hoist is inoperable. 
flight or carrier loaded and the top-flight or Car 
rier empty and manual control lever in hoist po 
sition the hoist operates to move through One 
cycle. ... That is, the lower flight or carrier 200 
will move to its upper position and the upper 
flight or carrier 20 f will move to its lower posi 
tion. In other words, with 200 as shown in Fig. 2 
'loaded' and 20 "empty,' when the proper comr 
bination of parts is secured the hoist will operate 
to move 200 to the upper flight, indicated in Fig. 2, 
and-20 f will move to the lower level as indicated 
in Fig. 2. This movement comprises a cycle. 
As before stated the movement of the endless 
chain or endless member of the hoist is reversed 
for each successive cycle. With the hoist run 
ning in either direction (under power operation) 
throwing the manual control lever 66 to stop 
position stops the hoist. 

... Reviewing the different valves described it may 
be stated that valve 4 functions to insure a Spe 
cific minimum pressure in conduit 50 which Sup 
plies the fiuid or oil under pressure to control 
casing 36 and parts therein. The relief valve 
54 opens at a specific pressure determined by the 
setting of pilot spring 5. This pressure is set 
'according to the acceleration demands of the 
hoist. . . Valve 60 is manually operated through 
lever S. . . When placed in power position pres 
sure is admitted to the control system through 
conduit, 55, passage 36a and passage 36d. Valve 
6G. is shown in power position in Fig. 1. When 
this valve is placed in manual position it moves 
to the right as shown in Fig. 1 and its central land 
cuts off passage 36a, thus shutting off fluid under 
pressure from the control casing .36 and parts 
therein. Pressure in the control System is re 
lieved and spring í 8 acts to engage clutch 86 
and connect hand drive unit 76 with output 
shaft, 2 . If valve 60 is moved to its manual COIl 
trol position while the hoist is running this Will 
cause: no damage as the hoist Will merely be 
braked through the friction clutch 86. Another 
function of valve 60 is to relieve the pressure on 
top of valve 52 or vent said valve. This is done 
-through passage 36g which leads to the chamber 

the hoist is as fol 
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of valve 52 and then downward as shown at the 
left hand side of block 36 to valve 65. Passage 
36f leads from valve 65 through the chamber of 
valve 6 to a vent passage 36c. 
Walve 65 has two positions and is manually 

Operated by the hand control lever 66. Said lever 
as above Stated is movable to One position called 
the 'hoist' position and another position called 
the 'Stop' position. With said lever 56 in stop 
position the hoist is inoperable regardless of the 
positions of the other parts or valves. As above 
stated throwing control lever 66 to stop position 
stops the hoist immediately and unloads the main 
flow if the decelerator valve 46 is in closed posi 
tion. This is done by relieving the pressure on 
valve 52 through the passages just above traced. 
Valve. 52 opens and the fluid passes from power 
pressure line 53 through passage 3 Su past valve 
32 now open and around decelerator valve 46 

to tank through conduit 5. Walves 75 and 76 
as already described are actuated by the upper 
and lower flight level levers 77 and 78 respec 
tively. When the lever 6 is moved to power 
position the positioning of these valves in com 
bination. With Valve 65 causes an operative cycle 
to be initiated by admitting pressure to the valve 
A2. This pressure flow may be traced from pres 
Süre conduit 59 then passage 36a, valve 60, pas 
Sage 36d, valve 65, passage 36h, valve 76 (lower 
flight loaded), passage 36m, valve 5 (upper flight 
empty) and passage 36m to valve 2. 

Valve 2 is normally under pressure of spring 
fi3 and serves two functions. When operating 
conditions are correct it acts to initiate a hoist 
cycle by being moved to the left as shown in Fig. 
1 to SWing start latch 28 out of engagement with 
latch can f3. Walve 2. also acts to unload or 
relieve the main line whenever start latch 26 
is engaged with cam í í6. This unloading or re 
lief can be traced from the chamber of valve 
52 through the vertical portion of passage 36g 

through its horizontal portion to the intermedi 
ate part of valve 2 and then through passage 
36p. The stop can and the latch calm 8 are 
rigidly. Splined to shaft 6. - 
Waive A9 has two positions and as shown, is 

actuated by a two-level decelerate valve pilot can 
3. Positioned in combination. With valve 70 it 
admits preSSure to or relieves pressure from the 
decelerating valve plunger 46 according to the 
operation of the hoist and the requirements of 
the control system. The admission of pressure 
to valve 46 may be traced from passage 36i 
through passage 36th through valve. 65 through 
passage 36d and through valve 60 to the pressure 
line. 553. ... iFrom passage 36i the preSSure is trans 
mitted through passage 36dd through passage 36r 
through valve 4 and through passage 36q to 
the right hand end of valve 46. With valve 
40 in its other position, that is, moved to the 
left from the position shown in Fig. 1, the pres 
sure would be relieved from valve 46 through 
passage 36g, passage 36t, one end of valve .64, 
passage 36cc, through valve 70 and out through 
passage 36ee. 
Valve 64 as stated is a reversing valve which 

directs flow to the hydraulic motor 5 in one di 
rection or another according to the direction of 
rotation and the movement of the hoist required. 
It will be seen that When said valve is moved to 
the left the discharge pressure line 56 from pump 
40 will be connected to conduit 34 and when said 
valve is moved to the right said pressure line 56 
will be connected with conduit 35. The landson 
valve 64 are undercut to permit bypassing of the 
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fluid with the valve positioned in its central posi 
tion, as shown in Fig. 1. This is the normal posi 
tion with the hoist inoperable and for manual 
Operation of the hoist. 
IAS above explained the valve 46 is a decelerat 

ing valve and cuts off the main line flow from the 
hydraulic motor 5 to the supply tank 4 at a 
rate determined by the contour of the decelerat 
ing cam. 28. This cutting off as will be plainly 
seen is done between passage 36g and 360 and 
the passage communicating with conduit 5. Any 
desired or predetermined minimum terminal 
velocity of the hoist may be obtained by adjust 
ment of the bypass creeper valve 9. 
Walve A3 is a snap action detent valve and 

has two. positions. This valve is put under spring 
pressure or cocked at the end of each operating 
cycle by the valve crank 29 placing spring it 
under pressure to move the valve in one direction 
or the other. When so cocked plunger if 9 is en 
gaged in one of the recesses or sockets illa. At 
the completion of a cycle stop latch. 28 drops into 
its notch on the timing can 2. This allows 
movement of start latch 28 and permitS Spring 

í 3. to move valve 2 to the right as shoWn in 
Fig. 1. This through lever arm 5 rotates shaft 
6 and through lever arm 8 lowers plunger is 9 

so that spring it is free to move valve 1. The 
position of valve i9 determines Whether revers 
ing valve 6&. will be in one position or the other. 
This is done through pressure being placed in 
either passage 36dd or passage 36cc from pres 
Sure-passage 36i. 
The purpose of valve is to control move 

ment of fluid to One side Or the other of the re 
versing valve. 64. The reversing Valve must be 
moved to the proper position either to have the 
hoist lift or to have it lower. The valve T0 is 
cocked and held by the detent 9 until the prop 
er time to start the cycle for the reversed move 
ment of the hoist. 
. The start and stop latches 26 and 28 are OS 
cillatable on shaft 29. Latch 26 may be disen 
gaged only by motion of the extension 2a of 
valve 2. This motion may be initiated by man 
ual operation of auxiliary hand lever 2 or by 
power through operation of valve 2. The main 
function of the start latch 25 is to prevent ini 
tiation of ...another or reverse cycle before the 
proper combination of valves and other inter 
locked portions has been obtained. There is suf 
ficient lost motion between the arm of latch 28 
Which engages cam.2 and the Sides of the shoul 
ders on notches 2?d to allow the camming sur 
face on cam i? at its high portion to disengage 
latch 28, from said notches or shoulders on cam 
27. 
f27 on latch 26 and this prevents the tendency 
of latch 26 to swing under pressure of Spring 3 
and to thus engage the notches in the high Speed 
latch 'cam 8 before the end of a cycle has been 

I reached. Walve 54 can be called a pilot-operat 
ed relief valve. As shown in Fig. 1 this valve is 
in closed position, shutting off the passage 46f 
leading downward therefrom into the tank 4. 
it does not obstruct passage 46c since liquid can 
pass around it since it is of smaller diameter 
than its chamber. It will be noted that the up 
perland of valve 47a is closing vent passage 46d 
:and that there is a passage 46g extending from 
between the lands on valve 47 a to the top of the 
chamber of valve .54 which contains spring 55. 
It will be noted that there are small passages 46h. 
*leading from passage. 46b upWard into the pas 
sage-or-chamber of valve-47 a... Liquid can pass 

The lug il 28a on latch 28 engages the pin 
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12 
through passages 46h so that pressure will be 
built up in the chamber of valve 47a, which pres 
Sure is exerted on top of valve 54 through passage 
46g. When this pressure exceeds the pressure 
of Spring 5 valve-4d will be moved upward by 
preSSure on its lower land and the upper land 
thereof will uncover the port of passage 46d-so 
that the pressure will be relieved. The lower 
land on Valve 4 a moves upWard and shuts off 
admission of pressure to passage 46g so that 
there is no pressure on top of valve 54, passage 
?º6g being noW connected with passage 46d. Un 
der theSe Conditions valVe 54 Can lift and the 
main line Will be vented or unloaded through pas 
Sage 46f. Spring 55 is provided to start or nor 
mally urge valve :54 toward its seat. The de 
Scribed parts are provided to take care of excess 
pressure which might develop in the line or Sys 
ten. Such preSSure actually develops at the be 
ginning of a hoisting cycle during acceleration 
of the hoist. In one embodiment of the inven 
tion in actual practice the pressure at which 
Spring 5 will compress has been 700 pounds. 
The purpose of the device is to properly con 

trol the hoist and the hoist has been used to ele 
vate a shell from the magazine of the warship to 
the guin. Hydraulic control is used as there is no 
danger of Sparking as with electric devices, and 
a Very a 3Curate control can be secured. The 

30 hoist must move very rapidly. It must be decel 
erated So that there is absolutely no tendency for 
the shell to move away from the hoist at the end 
of the lift and So that the hoist comes to rest very 
gently. The hoist must be capable of being in 
Stantly reVersed or Stopped. All of these move 
ments require the various valves, plungers and 
levers described. Each of these is necessary. As 
disclosed, the hoist is directly connected to the 
Output shaft 2. This connection is not shown 
but the proper mechanical means will be used. 
The hoist can either be operated manually by 
putting a crank or other moving element on shaft 
f9, or it can be operated by power which of 
course, is the desired way of operating it. If le 
ver 6 is moved to, power position the parts will 
be set for "power' operation and if lever 6 is 
moved to "manual' position the parts will be 
Set for manual operation. Lever 66 can be moved 
to "stop' position to stop the hoist at any time 
or it can be moved to "hoist' position and set the 
parts for the hoist to operate. Cam shaft 25 is 
driven at Slow Speed from the operating shaft 2 
and moves through a comparatively small dis 
tance. Cans 27, 3f, 28 and arms 29 are rotated 
by shaft 25. Shafts f6 and 2 f will make quite a 
number of revolutions during the raising or low 
ering of the hoist. For either power or manual 
Operation to have the hoist lift, the lower flight 
of the hoist must be loaded, the upper flight of 
the hoist must be empty and the door of the hoist 
must be in closed position. The terms “lower 
fight' and "upper flight' indicate the parts of 
the hoist which are loaded and which move from 
the lower position or lower flight level to the up 
per position or upper flight level and vice versa. 
to carry the shells. 

Bearing in mind the above facts the Operation 
of the hoist is as follows: 
With the parts in the position shown in Fig. 1, 

- the lever 6 f is shown in its “power' position and 
it will be seen that fluid under pressure is deliv 
ered from conduit 50: through valve 60 to passage 
36d. As above stated however, the hoist is not 
to operate until the lower flight is loaded. With 
the parts in the position shown in Fig.1, the low 
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er flight is empty and lever 10 connected 
through the described linkage to lever 8, is held 
in position against lever arm. a. Lever 7 
therefore, cannot be moved and valve 2 or its 
extension 2a cannot be moved to release latch 
26 which would permit shaft 6 to rotate. If 
now the lower flight be loaded, lever 8 will be 
moved upward as described and through the de 
scribed linkage lever G Will be moved a Way 
from the depending lever arm 7 fa. However, 
arm 7a is still engaged by lever 70. This is be 
cause hand control lever 66 is in 'stop' position, 
This lever must be moved to "hoist' position be 
fore the hoist can operate. This lever now being 
moved to 'hoist' position, thus being moved in 
counter-clockwise direction, link 68 will be ac 
tuated and lever 79 will swing away from arm 7 a. 
The parts are now in position to start a cycle. 
It will be seen therefore, that in Order to start 
a cycle, the levers 0, 0 and 2 must be in 
proper position. It will be seen that with said 
evers moved to the proper or operative position 
they are moved away from arm a so that Spring 
actuated plunger i 33 Will Swing arm T ?a and 
plunger or pin 73 will be moved into and through 
aperture ff2t in extension 2a, by movement of 
member 72 which is moved by lever i Í. It will 
be seen that if lever had been in manual posi 
tion the auxiliary hand lever 2 could now be 
moved in a clockwise direction and its extension 
f2 a would be in position and would engage pin 
73 projecting through aperture i? 2b in extension 
2a and thus move extension 2a. 

latch 26 would thus be disengaged from latch 
cam 8 so that a cycle could be started by man 
ual operation. With any one of the levers 70, í 0 
or 02 in non-hoist or non-operative position it 
is impossible to initiate a cycle manually as lever 
7 cannot be moved to project pin 73 through ex 
tension f2a and movement of auxiliary handle 
Ver 2? would produce no result. 

It may be stated that under normal operation 
as soon as the projectile or shell 93 being hoisted 
leaves the lower flight level, lever i0 by acting 
on lever 7 will cause plunger or pin 73 to be 
withdrawn from valve extension 2a. This will 
permit spring 3 to move extension f2a to bring 
latch 26 in position to again engage cam 8. 
Thus regardless of subsequent movement of the 
auxiliary lever 2 latch 26 will be in position 
to engage cam 8 at the completion of the cycle. 

If the lever 66 has now been moved to “hoist' 
position thus moving waive 65 to the left from its 
position in Fig. 1 and with lever 61 in “power' po 
sition with the upper flight lever 77 in the posi 
tion shown and the lower flight lever 78 in load 
ed position as above described, conditions are 
proper for a cycle to be initiated by power oper 
ation. The combined positions of valves 60, 65, 
75 and 76 now admit pressure to the chamber 
of valve 2. This is done by pressure fluid from 
conduit 50 passing through passage 36a around 
valve 60 through passage 36d, around valve 65 
now in "hoist' position, through passage 36h, to 
valve 76 now in loaded position, through passage 
36m, around valve 75, through passage 36n to 
valve 2. This pressure of fluid on valve f2 will 
move the Valve to the left as shown in Fig.1 and 
start latch 26 will be moved out of engagement 
With cam 8. It will be noted that start latch 26 
is first moved. Pin f27 is carried on latch f 26 and 
when latch f26 is thus moved to permit the initi 
ation of a cycle pin f27 moves away from lug 28a. 
So that movement of latch 28 can take place. 
Lateh 28 of course, does not move until the hoist 
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14 
starts to operate. It may be stated that When 
latch 28 is actuated upon by its cam 27, lug 128a 
will again engage pin 27 and raise latch f 26 so 
that it will be sure to be kept out of the path of 
cam.8 during the cycle. Cam 27 acts on latch 
28 to hold it out of engagement with cam f. 
during the proper period. 
When valve 2 thus moves to the left it cuts 

of the Venting passage from valve f52 allowing 
pressure to build up above or at the left of said 
valve. Walve 52 is thus moved to closed posi 
tion. When valve 65 is moved to 'hoist' position 
preSSure is admitted to conduit 04 through con 
duit 50 around valve 60 through passage 36d, 
around Valve 65, through passage 36h and to pas 
Sage 36i and conduit f4. This admits pressure 
to the chamber 88 in the hand driven unit and 
the friction clutch 86 is released. This clutch 
should be released So that it will not retard or in 
terfere with the power operation. Snap action 
valve f70 admits pressure to the left hand end of 
reversing valve 64. This pressure is applied 
from passage 36 around valve 70 and through 
passage 36dd to the chamber of valve 64. Walve 
64 is thus moved to its right hand position and 

fluid under pressure is now directed from con 
duit 56 through passage 36v and passage 36 u and 
passage 36bb through conduit 35 to motor 5 and 
the fluid returns through pipe 34, passage 36ad. 
and through reversing valve 64 to passages 36 y 
and 36v around valve 46 to conduit 57 and back 
to tank 4 f. As pressure was admitted to valve 
is from passage 36i, through valve 70, passage 
36dd through the chamber of valve f64, through 
passage 36r, through valve A46 and through pas 
Sage 36g, which pressure admitted to decelera 
tion valve 66, the same moves this valve to the 
left to open the ports connecting passage 36 up 
and the passage of conduit 57 so that there is a 

40 free flow of the fluid. The motor 15 is thus op 
erated and the hoist lifts. When valve 2 was 
moved to the left either by power or by the aux 
iliary lever 2, plunger. 9 was raised and it 
engaged in one of the recesses 7 Od. Walve TO 
is thus held in stationary position. As stated, the 
purpose of valve to is to control the movement 
of fluid to one side or the other of the reversing 
valve f64. Walve 64 determines whether the 
hoist lifts or lowers. Walve 7 () is cocked or load 
ed and held by the detent 9 so that it will only 
act at the propertime. As soon as valve 16 moved 
to its left hand position the pressure on valve 
A 2 was unloaded or vented and this action took 
place through passage 33m to and around valve 
75, then through passage 36m to valve 76 through 
SlotS 16c and around valve end 6a, to tank. 
Valve 75 Operates to connect passage 36n to pas 
Sage 35ic and exhaust and to cut off passage 36m 
So that valve 2 is vented and even though valve 
6 be operated when a shell is loaded at the low 
er flight to move lever 78, valve i 12 Will not be 
moved until the shell is unloaded at the upper 
fight. Lever 77 operates to move lever 02 to 
prevent lever 7 from operating until lever 77 is 
released on unloading. As the rotation of the 
output shaft 2 which drives the hoist progresses, 
the high Side of the decelerate valve pilot cam 3 
comes around shifting valve 40 to its left hand 
position. This acts to vent the deceleration valve 
chamber or the chamber of valve 46. This takes 
place through passage 36q then around valve 40 
to passage 36t to the passage of valve 64, 
through passage 36cc, around valve 70 and to 
tank through the right hand end of passage 36ee. 
This venting in mid cycle has no effect on the 
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operation of the hoist, that is, on the flow from 
the hydraulic motor as the high side of the de 
celeration can 28 is under the plunger roller at 
the moment of release. It however, prepares the 
deceleration valve for functioning under the ac 
tion of its compression Spring 47 at the end of 
the cycle. Near the end of the cycle, crank or 
lever 29 engages collar A2a to compress spring 
if, valve lice being held by detent plunger f l 9, 

and when the high point of can 27 passes latch 
| 28, 28 will be operated by 30 to move to the 
low point of can 2 so that 23a may move up 
from pin 2 so that spring 3 noves extension 

2d to the right, thereby releasing plunger 9 
from its opening a so that valve 70 Will be 
shifted at this time. Also when valve 2 moves 
to the right the chamber behind valve 52 is 
vented through passages 36g and 36p so that 
valve 52 will open to relieve pressure in line 5S 
and thus act to stop operation of motor 5. 
When plunger 9 releases valve 70, spring Ti 
will move valve to the left so that pressure 
is admitted to passage 36cc to move valve 64 to 
the left at this time. Also as cam 3 has moved 
Valve 4 to the left at this time to connect pas 
Sage 36t to passage 38q, pressure will be admit 
ted to move valve 6 to the left so that valve 64 
Will be ready to reverse the fow in Inotor lines 34 
and 35 upon closure of valve 52. As the cycle 
continues Spring 4 acts to move deceleration 
valve i 46 to the right and the slots 146a gradu 
ally throttle the return of oil or fluid to tank so 
that the desired deceleration takes place. At the 
completion of the cycle the start latch 26 which 
is already described, has been moved to position 
to engage its can, again engages with cam 8 
and latch 28 engages with cam 7 and the cycle 
of lift is completed. Another cycle cannot be ini 
tiated until the levers 7), Oi and 92 are in prop 
er POSition and lever 66 is either moved to "hoist." 
position. Or auxiliary lever 2 is again operated. 
If lever 66 is kept in 'hoist' position the projec 
tile removed at the top flight level, and another 
projectile placed on the iower flight, the hoist will 
continue to operate. 
During a cycle therefore, as stated, 28 as . 

ShoWn in Fig. 2 moves from the lower fight level 
to the upper flight level and 25 moves from the 
upper fight level to the lower flight level, as in 
dicated in Said figure. As stated, With 208 at the 
lower flight loaded and lever 6. in “power' posi 
tion, and lever 68 in “hoist' position, and 20 
empty, a cycle will be initiated. The loading of 
the shell at the lower flight moves lever 18, as 
stated, to bring about one of the requirements for 
the initiation of a cycle. 29) then moves up 
Wardly and lever is operated as the shel nears 
the upper flight. Lever 7; is so held until the 
shell is unloaded at the upper fight. Reverse 
Operatio:N, therefore, cannot begin until 2009) is un 
loaded. After 2 is unloaded and 2) is loaded 
(being now at the lower position) to move valve 

í 2 to the left, to now latch plunger i 9 into the 
other recess fea, to hold valve 78 in its new po 
sition, the operation in the reverse direction Will 
begin, i. e., 2 will rise and 283 will lower. When 
20 rises, it operates valve 5 through lever 77 as 
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described, so that pressure will be relieved from 
valve 2 and lever arm 29 Will-operate valve 8 
to shift the same after the high point of the cam 
2 passes latch 28 so that 2 can move to the 
right to release plunger 9 to permit such move 
ment. Then, as already described, 28 must be 
unloaded to release valve 75 before loading of 200 
at the lower level will cause release of latches 
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28 and 26, pressure being admitted to passage 

36n to move valve. 2 to the left. on Operation of 
levers 8 and . The main or pressure line be 
ing vented at the end of the cycle, the hoist will 
stop when the stop latch 28 engages stop cam T. 
It, Will renair. Stopped until conditions are again 
present for the initiation of a cycle. As stated, if 
lever 61 remains in “power' position and lever 66 
remains in 'hoist' position, another cycle Will 
start immediately if the lower flight is loaded and 
the upper flight is empty. 

Referring to Figs. 3 and 4 a controlsystem hav 
ing many features similar to that illustrated in 
Fig. 1 is shown. The System comprises a hy 
draulic motor 2: 5 having a driving shaft 26. 
Shaft 2S6 has secured thereto a gear 27 mesh 
ing with a gear 2:8 which is secured to and drives 
a shaft. 29 which may be called the output shaft 
and which is directly connected to the hoist. 
Shaft 29, also has connected thereto a bevel gear 
22 meshing with a beveled pinion 22 secured 
to a shaft 222 to which is secured a gear 223 in 
turn meshing with a gear 8 of the hand drive 
unit 6 illustrated in Fig. 5. Shaft 29 also has 
Secured thereto a gear 224 meshing With a gear 
225 Secured to and driving a timing shaft 226. 
Tining shaft 226 has secured thereto a hoist stop 
calm 227, a lower stop cam 228, a snap action 
valve cam 229, a decelerating cam 230 and a 
flight level 3am. 23. Fluid is supplied to the mo 
tor 25 fiom a pump 43; disposed in the supply 
tank 4 and driven from electric motor 42 in tan 
den. With pump 46. A supply conduit 234 extends 
from pump 63 to a valve block 235. Conduit 234 
Connects With a passage 2350 in block 235 which 
is governed by a valve 236 acted on by compres 
Sion coil spring 237. Valve 236 acts to maintain 
a certain minimum pressure in a passage 235b. 
and a conduit 245, depending upon the adjust 
ment of Spring 23. Another valve 24 is acted 
upon by a spring 242. Valve 24 f is pilot oper 
ated and controls a passage 235c. The pressure 
at which this valve opens is determined by the 
Setting of a pilot spring 238 of a valve 239 adapted 
to control a vent passage 239d. Walves 236, 24 
and 239 and their cooperating passages are iden 
tical With Valves Š?, 54 and 4 6d and their co 
operating passages in Fig. 1 and need not be 
again described. A return conduit 244 is shown 
as Connected to tank 4. Timing shaft 226 
makes one revolution per cycle. 
A valve block 248 is shown and conduit 244 

coin municates with a passage 243d. therein lead 
ing to the cylindrical valve chamber of valve 249 
which is a decelerator valve, the same being 
Shown as a 2ted upon by compression coil spring 
259, one end of which engages the end of said 
Valve and the other end of which engages the 
end of Said valve chamber. A went passage 248b 
extends from One end of said valve chamber to 
the. Side of block 243 and thus to a tank or casing 
in which block 248 will be disposed. Valve 249 
has an operating head at its left hand end and 
is shown as having a plurality of circumferen 
tially spaced arcuate passages or slots 249a at 
One end. Valve 249 also has an operating plung 
er Shown at itS right hand end and a passage 
28c communicates with the valve chamber at 
the right of Said Operating plunger, said passage 
connecting with a conduit, 25 í leading to another 
Valve control assembly comprising a casing or 
valve block 252. Valve 249 has a rod projecting 
therefrom arranged to engage a cam roller arm 
247 having a cam roller 246 journaled therein 
adapted to be engaged by cam 230. Arm 247 is 
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oscillatably mounted on a shaft 24a. A paSSage 
248d extends downward from the chamber of 
valve 249, this being one of the passages of the 
power line and is the passage adapted to be cut 
off by movement of valve 249. Passage 248d ex 
tends through the valve chamber of a valve 253. 
Said valve has a valve plunger acted upon by a 
compression coil spring 254. Pressure of Spring 
254 can be adjusted by plug 255 engaged by One 
end of said spring and threaded into block 248. 
A passage 248e extends from one end of the valve 
chamber of valve 253 to the valve chamber of a 
reversing valve 256. A short passage 248f extends 
from passage 248d to adjacent one end of the 
valve chamber of valve 253. The valve 253 is pro 
vided to impose a restriction in the return flow of 
fluid from the hydraulic motor during a lowering 
cycle. It is provided to prevent undue accelera 
tion of the hoist if the direction is changed in 
mid-cycle from hoisting to lowering. Walve 253 
also functions to impose a restriction on the flow 
of fluid in hydraulic motor 2:5 when the hoist 
is being operated manually in a lowering cycle. 
This restriction imposes a sufficient back torque 
on output shaft 26 to insure quiet operation of 
the hand drive unit 76 when performing a lower 
ing cycle with a loaded hoist. Passage 243d also 
extends to the chamber of reversing valve 256. 
A ball check valve 258 is provided in block 248 
shown as having its chamber connected to pas 
sage 248e, Said valve is of the usual ball and 
spring type. Passage 248d communicates with 
an annular port about valve 258 and one or more 
holes 258a communicate with this port. Walve 
256 as stated, is a reversing Valve having lands 
Symmetrically disposed about the center thereof 
and being acted upon at each end by compreSSion 
coil springs 259. It controls passages 248e and 
248d as well as passages 248g and 248h which 
lead to the conduits 269 and 26 connected to 
hydraulic motor 25. It will be obvious that as 
valve 256 is moved to one side or the other that 
it Will reverse the direction of fioW through con 
duits 260 and 26 i to the motor 2 i 5. A conduit 
262 extends from one end of the valve chamber 
of valve 256 to the Valve block 252. Another con 
duit 263 extends from the opposite end of the 
valve chamber 256 to the valve block 252. It Will 
be seen that a passage 248i in block 248 communi 
cates with conduit 243 leading from valve block 
235 in tank 4 and is connected to a passage 248i 
shown as extending down Wardly centrally from 
the valve chamber of reversing valve 256 to the 
closing or sealing end of a valve 264 shown as 
acted upon by a compression coil spring 265. 
Said end of the chamber of valve 264 is also con 
nected by a passage 248k to passage 248a adja 
cent the top of block 248. Walve 264 is so con 
structed that it will open when pressure on top 
of it or at the right of it as shown in Fig. 1 is 
relieved. Valve 264 is similar to valve 52 shown 
in Fig. 1. It Will be noted that the said valves 
have a central opening adjacent the Seat, thereof 
which communicates with a passage having lat 
eral openings adjacent the seat. When said valve 
is moved to closed position by its spring oil from 
the pressure line can paSS through said lateral 
openings and through Said central opening and 
build up a pressure above the valve which will 
tend to hold it closed. When the chamber above 
the valve, however, is vented through conduit 
267, around valve 326 and passage 252s, then this 
pressure cannot build up and said valve will open 
by the pressure around its lower or seating end. 
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A conduit 267 leads from the top of valve 264 
and its valve chamber to valve block 252. 
Valve block 252 has a valve chamber therein 

at its bottom in which is disposed a valve 270. 
Walve 270 is moved by a manually operated lever 
27 movable to two positions, one of which is for 
power operation of the hoist and the other of 
which is for manual operation of the hoist. 
These positions are indicated by M and P ad 
jacent lever 27. Walve 2 in Fig. 3 is shown 
in position of power operation. Valve 270 con 
trols the supply of fluid under pressure to the 
control assembly in block 252 and controls a 
passage 252a communicating with conduit 240 
above described and through which fluid under 
pressure is supplied to the control assembly and 
block 252. Walve 270 controls wenting ports 252b 
and 252c. Said valve at its upper side also con 
trols passages 252d and 252e which lead to the 
valve chamber of a waive 272. Walve 272 is moved 
by a manually operated lever 273 which is mov 
able to three positions, namely: a hoist position, 
a stop position, and a lower position which is 
the position for lowering the hoist. These posi 
tions are indicated in Fig. 3 by the letters H, S 
and L. respectively. It will be noted that lever 
273 is shown in its stop position. Valve 272 con 
trols a vent passage 252f having two branches 
communicating with its valve chamber and said 
valve is shown as controlling passages 252g and 
252h leading from the upper side thereof. It 
Will be noted that With lever 273 in the stop po 
sition shown that the upper end of passage 252e 
is shut off so that no fluid under pressure from 
conduit 240 can pass above valve 272. It will be 
noted that passage 252e has a branch shown as 
leading to the right between valves 27) and 272, 
which passage extends upwardly to adjacent the 
top of block 252 and communicates with a valve 
chamber at the top of block 252 to be later de 
scribed. It will be seen that with Valve 270 in 
its power position as shown fluid under pressure 
is supplied to passage 252e. Tever 273 has one 
arm thereof connected to a link 274, the upper 
end of which is pivotally connected to a lever 25 
having a vertically extending portion. Another 
valve 276 is disposed in a chamber above valve 
22 in block 252. This valve has connected there 
to a lever 27. Which is controlled from the lower 
flight of the hoist. Said lever has three positions, 
one of which it occupies when the lower flight of 
the hoist is empty, another of which it occupies 
when the hoist is not operated or in neutral, and 
the other of which it occupies when the lower 
fight is loaded. These positions are indicated 
in Fig. 3 by the letters E, N and L. It will be 
seen that the chamber of valve 276 has an en 
larged portion at its right hand end in which is 
disposed a compression coil spring 278 acting on 
valve 26 tending to move it to the position 
shown, which is the position with the lower flight 
of the hoist empty. It will be seen that valve 276 
controls passages 252h and 252g at its lower side. 
Said valve also controls the passage 252i shown 
at the upper side thereof as well as another pas 
sage 252i at its upper side and a passage 252k at 
its upper side. It will be seen that a portion of 
the valve shown as adjacent the enlarged part 
of the chamber has circumferentially disposed 
slots 276a, therein through which the fluid may 
pass from the valve chamber into the paSSage 
252ic. Lever 277 is secured to a shaft 219 about 
the axis of which lever 275 oscillates and which 

75 
shaft has secured thereto a lever 280 shown as 
disposed adjacent lever 275 already described and 



2,419,367 

having a vertically extending portion adjacent 
the similar portion of lever 25. Block. 252 also 
has therein a valve chamber in which is received 
the valve 282 shown at some distance above the 
valve 272 and this waive has connected thereto 
a lever 283 Which is operated from the upper 
flight of the hoist, said lever having three posi 
tions, namely: One position when the upper flight 
is empty, another position when the upper fight 
is loaded and another position when the hoist, is 
inoperable, or in neutral. The loaded, neutral 
and empty positions are indicated in Fig. 3 by 
the letters L, N and E. It Will be seen that leyer 
283 has an arm connected to a link 234 which is 
shown as extending downwardly and pivotally 
Connected at its lower end to a lever 29. Level 
290 is shown of the bell crank type similar to 
lever 25 and has an upstanding portion disposed 
adjacent the upstanding portions of levers 25 
and 280. The levers 25, 280 and 295 are adapted 
to have said upstanding portions engage the de 
pending end of a lever 29 pivoted on a shaft 
292.a having another end pivotally connected to 
the lower end of a vertically movable rod 292 
guided in a bracket 233 and having a pin pro 
jecting laterally from its upper end disposed in 
the slot of a plunger head 294a of a plunger 294 
for a purpose to be later described. Said verti 
cally extending portions of lever 25, 28 and 
290 are also adapted to engage with the depend 
ing end of a lever 296 also oscillatable about shaft 
292.a. and having an arm pivotally connected to 
the lower end of a rod 237 also guided in bracket 
293 and having a pin projecting laterally from its 
upper end disposed in a slot in a plunger head 
298a of a plunger 298 to be later described. It 
Will be seen that Valve 282 like valve 25 thus has 
three positions. Walve 282 controls at its lower 
side a passage 252n, which extends downward to 
the Walve chamber of valve 26. Walve 232 also 
controls on its lower side a passage 252k already 
described which extends down to valve 25 ad 
jacent the right hand end of the latter. Walve 
282 also controls at its upper side a passage 252m 
which extends upward to another valve cham 
ber in block 252 to be later described. Passage 
252m has a branch 252o communicating with 
the chamber of valve 282 some distance from pas 
Sage 252n. The chamber of valve 282 at its right 
hand end is enlarged and said valve has a por 
tion thereof surrounded by a coil compression 
spring 299 One end of which bears against the 
inner end of said enlarged portion and the other 
end of which bears against a flange or collar on 
valve 282 so that said Spring tends to nove said 
valve to the right or to its position shown. 
A plunger 380 is disposed in a chamber of a 
casing 30 and is pressed upon at its inner end 
by a compression coil spring 32. Spring 363 
tends to press plunger 3 against the lower end 
of lever 29. Another plunger 303 is disposed in 
a chamber in a casing 34 and is acted upon by 
a compression coil spring 305 tending to move 
it into engagement with the lower end of ever 
296. 
A valve 335 is disposed in a valve chamber 

above valve 26 in block 252, said valve having 
projections at its ends adapted to engage pro 
jections on closing plugs 30, and 388 in the ends 
of its waive chamber. Walve 36 is adapted to 
cooperate with passages 252i and 252i already 
described and with a passage 252p shown as dis 
posed thereabove and which communicates with 
a conduit 369 shown as extending to portion 8 
of the hand power unit and Which Will Correspond 
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to conduit 4 illustrated in Fig. 1. Walve 303 is 
a shuttle valve and is provided to ensure that 
fluid under pressure Will be admitted to Chan 
ber 88 of hand drive unit 76 regardless of the 
direction of flow of the fluid in the control 
System. 
Above valve 356 block 252 has a valve cham 

ber therein in which is disposed a valve 3:2. 
Walve 32 has a stem projected from block 252 
having thereon a block 342d having an aperture 
therethrough through which pin or plunger 294 
is adapted to be moved by rod 292 actuated by 
lever 29. Walve 32 is adapted to have pressure 
placed on its left hand end through a passage 
252q and said valve has its right hand end dis 
posed in a rather large chamber in block 252, 
Which right hand end is acted upon by compres 
sion coil Spring 33 which tends to move valve 
32 to the left. The rod projecting from valve 
32 is pivotally coninected at its outer end to a 
stop latch 34 adapted to cooperate with and 
engage a step or shoulder on hoist stop cam 227. 
Latch 3 is shown as swingable about a shaft 
3 5. Another valve 36 is disposed in a chamber 
in block 252 above valve 32, valve 3 6 also hav 
ing a rod projecting from said block, the same 
carrying a rectangular block 3.6d, which has a 
vertical aperture therethrough through which 
plunger 298 is adapted to be moved at certain 
times. An auxiliary hand control lever 3 is 
provided, the same being shown as oscillatable 
about a shaft 3 8 and having a downwardly ex 
tending arm provided with a central open-ended 
slot into which projects a pin 3 9 secured to a 
member or dog 320 which has arms or pins pro 
jecting therefrom disposed respectively over and 
novable over the blocks 32d, and 36. A ten 
sile coil spring 321 is shown as connected to a 
third arm of lever 3 and extending to and 
connected to casing portion 322. The rod pro 
jecting from valve 36 is pivotally connected to 
a stop latch 3 cooperating with lower stop 
can 228. It Will be seen that if lever 3 is 
SWung in a counter-clockwise direction that it 
will move dog 320 to the right as shown in Fig. 
3. If one of the plungers 294 and 288 is pro 
jected above blocks 32d and 36d. it will be en 
gaged by the respective portion or pin project 
ing from dog 329 and will be moved to the right, 
thus moving with it the rod of either valve 32 
or 3 f3. Walve 36 is adapted to have fluid pres 
Sure applied thereto at its left hand end through 
a passage 252r, which passage extends upwardly 
to another valve to be later described. Wave 36 
is engaged at its right hand end by a compres 
sion coil spring 324 which tends to move it to the 
left as shown in Fig. 3, or in a direction to en 
gage stop. 3. f. With its cann. Walves 32 and 36 
are coupled to another valve 326 by a coupling 
member 326a, which is also acted upon by a com 
pression coil spring 327 tending to move it to 
the left as Seen in Fig. 3. Wave 326 controls 
a vent passage 252s and also controls a passage 
252t which communicates with the conduit 267 

5 and has a portion extending downwardly and 
connecting with passage 252d just above valve 
2. Walve 326 is an unloading valve pilot pro 
vided to unload the main line through valve 264 
at the completion of a cycle of movement of Said 
hoist in either direction. When both stop latches 
3f, and 34 engage. Said valve controls the 
motion of unloading valve 264 by cutting off or 
venting a line from its chamber. 
Another valve 339 is provided in valve block 

252, the same having an extension or rod pro 
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jecting from said block and provided with a cam 
roller 33 adapted to engage cam 229. Walve 330 
is moved by the cam against the pressure of a 
compresison coil spring 332a engaging the same 
and tending to move the same to the left as shown 
in Fig. 3 or to move roller 33 f toward cam 229. 
Walve 330 has a recess 339a, therein adapted to 
receive a detent plunger 333 which is moved to 
ward said valve by compression coil spring 332. 
Plunger 333 is arranged to be moved away from 
valve 330 by fluid pressure applied thereto 
through a passage 252u. Passage 252u con 
nects with passage 252r already described. Walve 
330 also controls a passage 252) shown as leading 
from the lower side thereof down to and connect 
ing with passage 252h. Valve 330 also controls 
a passage 252nd shown as leading from the top 
of its chamber to the chamber containing Spring 
332 and thence to the outside of block 252. It 
Will be understood that block 252 is contained in 
a casing or tank of oil so that oil may be vented 
or relieved therefrom to such casing or tank 
through passages leading from said block. Walve 
330 also controls passage 2522 With Which con 
nects conduit 25 which leads from decelerating 
valve 249. 
Another valve 336 is disposed in block 252, the 

same being shown as acted upon at one end by a 
compression coil spring 337 which acts to move 
Said valve to the right. Valve 336 controls pas 
sage 252m extending from valve 282 and also 
controls passage 252r which leads to valve 36. 
Walve 336 controls a vent passage 252dd shown 
as disposed at its lower side and is moved by 
pressure in a passage 252bb extending from its 
upper side, and in a passage 252cc extending 
from its upper side. 
Another valve 340 is disposed in block 252 being 

shown adjacent the top thereof, which valve has 
an extension or rod projecting from casing 252 
and equipped with a cam roller 34 engaging the 
flight level can 23. Walve 340 is acted upon by 
coil compression spring 342 tending to move the 
same to the left as seen in Fig. 3 or in a direc 
tion to engage cann roller 34 with cam 23. 
Walve 340 controls passage 252bb and passage 
252cc. It also controls the passage 252e which 
extends upward from valve 270 as well as con 
trolling vent passages 252dd and 252ee. A vent 
passage 252ff extends along one side of block : 
252 communicating with the valve chambers of 
valves 27, 272, 276,282, 330 and 340. 
The valve 339 has two positions and is a snap 

action valve which is placed under tension or 
cocked by its cam 229. This cocking takes place 
approximately midway of the hoisting cycle and 
immediately after the initiation of the lowering 
cycle. The function of said valve is to Supply 
pressure to or relieve pressure from the plunger 
of deceleration valve 249 at the proper time dur 
ing the movement of said hoist. 

Valve 34 is provided to admit fluid under pres 
Sure to the right hand chamber of the valve 335 
which could be called a shuttle valve, which pres 
sure is admitted only at a flight level. 
time roller 34 enters a notch or depression 23 fa. 
in cam 23 as seen in Fig. 3. It will be seen that 
valve 336 has pressure applied thereto as shown 
in Fig. 3 from line 249 through valve 270, then 
through passage 252e through valve 340 and 
through passage 252cc. The function of valve 
336 in turn is to insure that fluid under pressure 
will be admitted to detent plunger 333 and to 
valves 3 6 and 312 for withdrawing latches 3 if 
and 34 only at a flight level. A by-pass creeper 
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valve 360 is mounted in valve block 248 control 
ling a passage 248m leading from the chamber 
of decelerator valve 249 to tank. Valve 360 may 
be adjusted as desired. 

Referring again briefly to some of the valves 
described it may be stated that valve 270 which 
is manually operated when placed in power posi 
tion, admits the liquid under pressure to the 
control assembly. Said valve is shown in its 
power position and it will be seen that the liquid 
under pressure from conduit 240 can pass through 
valve 20 to passage 252e which extends to valves 
22 and to valve 340. When valve 2 () is placed 
in manual position fiuid from pressure in line 
249 is cut off and pressure in the control Sys 
tem is relieved permitting spring 8 to engage 
clutch 89 and thus connect the hand power unit 
is to the power shaft 222 for operating the 

hoist. Positioning valve 27 in manual position 
while the hoist is running will cause no damage 
since the hoist motion will merely be braked 
through the above mentioned clutch 86. A fur 
ther function of valve 2 is to unload or relieve 
the pressure from above or at the right of valve 
264. This relief may be traced from Said valve 
through conduit 25 through passage 252t to and 
through passage 252d, around valve 2 now in 
manual position and to tank through paSSage 
252c. This relieving or unloading of valve 264 
prevents the building up of fluid pressure in the 
pump circuit when the hoist is being driven man 
ually with the electric motor 42 running and the 
reversing valve 256 in centered position. 
Valve 272 as stated has three positions deter 

mined by its control ever 23. With the control 
lever in stop position as shown in Fig. 3 the hoist 
is inoperable regardless of the positions of the 
other valves. When in power operation with the 
hoist running in either direction and the flights 
at any point of their travel throwing control 
lever 273 to stop position stops the hoist imme 
diately and unloads the main line flow by un 
loading valve 284 causing it to open. This un 
loading may be traced through conduit 25, pas 
sage 252t, passage 252d, through the chamber of 
valve 272 and through passage 252f to tank. 
With the main line thus relieved or unloaded the 
hoist is in Operable. - 

Walves 26 and 282 as stated are actuated from 
the lower and upper flight levels by the inter 
locked levers at the lower and upper flights re 
spectively. With lever 27 in power position it 
is the positioning of valves 26, 282 and 22 in 
combination which causes an operating cycle to 
be initiated by admitting pressure to the plunger 
or to the left hand ends of waives 32 and 36. 
This pressure is admitted through the flight level 
shittie valve 333 as already described, which is 
controlled by the cam 23i acting on valve 369. 
The fioW of liquid under pressure to valves 32 
and 36 and to detent plunger 333 may be traced 
from conduit 240, through passage 252d, around 
valve 27, through passage 25.2e, around valve 
272 now in hoist, position, upWard through pas 
sage 252h to valve 26 now in loaded position, 
around valve 276 and upward through paSSage 
252n to valve 282, around valve 282, upward 
through passage 252m to valve 336, around valve 
336 and down through passage 252 to valve 3: 6 
and through passage 252g to valve 32. The fluid 
also passes from passage 252r through passage 
252 at to detent piunger 333. When valves 23, 
282 and 272 are in any one of the non-roperating 
combinations they act to went the line from valves 
32 and 36. This venting...by waive 276 can be 
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traced from vent passage 252hth adjacent Valve 
26 through the chamber of said valve through 
passage 252m through vative 282 through paS 
sage 252n through valve 336 and thence through 
passages 252r and 252g to the pressure chambers 
of valves 32 and 36. As stated valve 276 is in 
a position With its control lever 21 at tine posi 
tion of lower flight empty so that a hoisting 
cycle cannot be initiated. 
Pressure operated valves 3 2 and 36 Serve 

to disengage the latches 3:4 and 3 as above de 
scribed. These valves are linked to the unload 
ing pilot valve 326 which functions to unload the 
main line pressure at the completion of a cycle 
of movement of the hoist in either direction. Whein 
the stop latch is engaged. Valve 325 cuts off the 
unloading line from valve 264. This line extends 
from said valve through conduit 25 to paSSage 
252t. As stated, the stops on cans 22i and 223 
and the latches 34 and 3: are arranged so that 
one of the cams is free to rotate in a direction 
corresponding to hoist regardless of the position 
of its engaging latch the other can is free to 
rotate in a direction corresponding to lowering 
the hoist, regardless of the position of its engag 
ing latch. Thus in order to have movement 
of the hoist in either direction it is neceSSary 
to disengage the latch which Would otherWise 
prevent rotation in that direction. In poWer Op 
eration both stop latches 3 í and 3 4 are With 
drawn simultaneously by the action of the rods 
extending from valves 33 and 3 2. In manual 
operation one or the other of Said Stop iatches 
are withdrawn by the action of the auxiliary 
hand lever 3. 
The requirements for operation of the hoist are 

follows: 
It may be stated that with the embodiment of 

the invention illustrated one practical use of the 
hoist contemplated is that of an ammunition of 
powder hoist on a war ship. Ti The hoist is shoWin 
diagrammatically in Fig. 4. With ammunition 
units in both flight level stations, that is, at the 
upper fight 2 iO and lower flight 2 f, the hoist is 
inoperable. With both flights of the hoist empty : 
the hoist is inoperable. With the lower flight or 
station loaded and the upper station or flight 
empty and the manual control lever 23 moved to 
hoist position, the hoist will operate to raise or 
move upward one cycle. With the upper station 
or flight loaded, the lower station or flight empty 
and the manual control lever 273 in its "lower' 
position the hoist will operate to move downward 
or lower through one cycle. With the hoist run 
ning in either direction (in power operation) 
throwing the manual control lever 23 to Stop 
position, stops the hoist. This unloads the main 
line as has already been described. 
To initiate a cycle of movement of the hoist in 

manual operation, it is necessary that each of 
the three independently actuated levers, 275,280 
and 29 be positioned in the proper combination. 
This is necessary to permit movement of the 
auxiliary hand lever 37 which is used to initiate 
a cycle of movement of the hoist manually to 
become effective in disengaging one or the other 
of the stop latches which in their engaged posi 
tion prevent operation of the hoist. When an 
operating combination is obtained, such as, Upper 
flight empty, lower flight loaded, and hand control 
lever 273 in its hoist position, movement of lever 
37 will move the extensions of One of the valves 
32 and 36 and withdraw the proper latch 34 
or 3. It will be seen that when lever 277 is 
moved to its loaded position that this will rotate 
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shaft 279 and move lever 280 clockwise so that its 
upper portion as shown in Fig. 3 will move to the 
right. When lever 273 is moved to hoist position 
it will swing lever 275 through the link 274 and 
will engage the lower end of lever 296, the latter 
being already positioned by the action of lever 
290 as shown, to its extreme right hand setting. 
When lever 29 is in an operative position as with 
the upper flight empty as shown in Fig. 3, its 
vertical extension also engages the lower end of 
lever 296. All three levers thus have their up 
wardly extending ends as shown in Fig. 3 moved 
to the right into engagement with the lower end 
of lever 296. This permits plunger 303 to swing 
the lower end of lever 29 to the right, moving 
said lever 29 in a counterclockwise direction, 
raising rod 292 and plunger head 294 a to move 
plunger 294 through the aperture in block 32a. 
The plunger 294 now projects upwardly through 
the block 3:2a, so that when lever 3 if is swung in 
a counterclockwise direction the pin projecting 
from dog 329 movable over block 32a will engage 
the plunger 294 and move block 32d to the right 
as shown in Fig. 3, thus moving stop latch 34 
away from its cam 227 and permitting rotation of 
power shaft 29 to operate the hoist. It will be 
understood that with lewer 273 in neutral or stop 
position plunger 294 is not projected above block 
3.2a. It will also be noted that plunger or pin 
298 is withdrawn through block 3? 6d by move 
ment of upper flight lever 283. As soon as the 
ammunition unit which is being hoisted leaves the 
lower flight level, plunger 294 will be withdrawn 
below the top of block 32d by action of the lower 
flight level lever 277 moving to its empty posi 
tion, thus rotating shaft 279, Swinging lever 280, 
moving lever 29 in a clockwise direction and pull 
ing down on rod 292. Spring 33 can now move 
valve 32 and its extension to the left so that 
latch 34 will be in position to engage its cam 227 
at the end of the cycle. Thus regardless of how 
the operator may subsequently move the auxiliary 
lever 3 the extension of valve 32 Will be in 
position to permit engagement of the stop latch 
34 at the completion of the cycle. 
In power operation as already stated the latches 

3 and 34 are withdrawn by pressure being ap 
plied to valves 36 and 32 to move them to the 
right as shown in Fig. 3 and thus disengage 
latches 3 and 34. In Fig. 3 the parts are shown 
in position with the hoist inoperative. Manu 
ally operated lever 273 is as stated set in its stop 
position. Both flights of the hoist are empty and 
as stated, the main line is unloaded through valve 
284, which unloading line has been previously 
traced. The main line is also unloaded due to 
the position of pilot valve 326 as well as the posi 
tion of hand control valve 272. Both of the stop 
latches 3 and 34 are engaged with their re 
spective cams 228 and 22. Line 309 from the 
clutch 86 in hand drive unit 6 is vented to tank 
through conduit 309, around valve 396, passage 
252i, around valve 276, passage 252h, through 
the chamber of valve 22 and through passage 
252f to tank. Pressure from line 240 to the con 
trol system is blocked by valve 272, blocking pas 
sage 252e. Reversing valve 256 is in centered po 
sition, both lines to the pressure chambers at 
the ends thereof being vented to tank. The 
venting from one side of the valve takes place 
through conduit 263, passage 252d, around valve 
276, passage 252g, chamber of valve 272 through 
passage 252f to tank. The venting from the 
other side of the valve occurs through conduit 
262, through passage 252, around valve 276, 
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Fig. 3 under the action of spring 327. Walves 32 
and 36 are under control of Springs 33 and 32 
respectively as previously set forth in the de 
scription of the initiation of a cycle. This re 
lieves pressure on valve 264 which will open and 
unload the main line through passages 248i, 24.8k 
and conduit 244. The hoist thus again comes to 
stop position. If the load is removed from the 
top flight another load placed on the lower flight 
and lever 273 left in hoist position, another cycle 
will be immediately instituted which will take 
place as above described. 
To initiate a lowering cycle of movement of 

the hoist the operation is much the same as de 
scribed except that hand lever 273 will be set for 
its "lower' position, lever 283 will be in "loaded' 
position and lever 277 will be in “empty' position. 
With this combination pin plunger 298 will be 
projected through block 36a and a cycle can be 
initiated manually by swinging lever 37. The 
projection on dog 320 movable over block 36ct 
will engage pin 298, move said block and with 
draw latch 3 if permitting movement of the hoist 
in a direction to lower. With hand lever 23 in 
“lower' position valve 22 Will direct liquid under 
pressure to the left hand end of reversing valve 
256. This liquid under pressure will be trans 
mitted from conduit 240 through passage 252d, 
through valve 276 in power position, through pas 
Sage 252e to and through the valve chamber of 
valve 272 now in its lower position, through pas 
Sage 252g tO and through valve 276, through pas 
Sage .252i to conduit 263 to the left hand end of 
reversing valve 256. Walve 25 will be moved to 
its empty position since to lower the hoist the 
lower flight must be empty. Valve 282 will be 
moved to its left hand position or with lever 283 
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in loaded position, since to lower the hoist the . 
upper flight must be loaded. Owing to the posi 
tion of valve 22 no liquid under pressure is ad 
mitted to the pressure chamber of decelerating 
valve 249 through conduit 25. The valve 36 
will be opened sufficiently to allow slow speed ro 
tation of the hydraulic motor 25 even with 
deceleration valve 249 completely closed off. The 
valves 22, 28 and 282. Will be brought to an oper. 
ative combination by their levers being moved to 
the positions just above mentioned. Pressure 
is admitted through conduit 246), passage 252d, 
around valve 270 to passage 252e around valve 
272 to passage 252g, through slots 276a. to pas 
sage 252k, around valve 282 (now in “loaded' 
position) into passage 252 o, around valve 336 to 
passage 252r and passage 252d to the left end of 
valves 33 and 3:2 to withdraw the latches 3 
and 3f. So that the cycle is initiated. The de 
celeration valve 249 will be gradually opened by 
its - cam 23 G. The return flow from the hy 
draulic motor will pass through the adjustable 
foot valve 253. This in combination. With the 
gradual opening of the valve 239 prevents un 
due acceleration of the hoist in its lowering nove 
ment. The function of the remaining valves in 
the cycle of lowering is similar to that already 
described for the cycle of hoisting. 
The cycle of lowering movement for the hoist 

can, of course, be initiated by power as above 
described or by use of the hand power unit 76. 
If the hoist is to be lowered manually, lever 27 
Will be moved to its manual position thus cutting 
off liquid under pressure to the control assembly 
by shutting off conduit 240. This as already de 
scribed cuts off liquid under pressure to conduit 
309 permitting engagement of clutch 86 in the 
hand drive unit so that said unit is connected 
to output shaft 29. With an operating com 
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28. 
bination placing levers 275, 289 and 290 in an 
operative combination, auxiliary" hand; lever 3-7 
can be moved as already described for releasing 
one or the other of the latehes 3 - or 3 4. In a 
manual lowering cycle circulation of fluid in the 
hydraulic motor 2.5 is restricted to a degree de 
termined by the adjustment of foot valve 253. 
This restriction is imposed as it is desirable to 
have a back torque in the hydraulic motor 25 
when lowering to insure quiet operation of the 
hand drive unit. 
The cam 229 has a high portion for the greater 

part of its circumference adapted to engage cam 
roller 33. As above stated valve 330 is put under 
tension or cocked by can 229 in mid-cycle and is 
held so by plunger 333. With valve 330 in this 
position the pressure chamber of decelerating 
valve 243 is vented to tank through conduit 25 
as above described. Pressure is only admitted to 
the pressure line from conduit 249 through pas 
Sage 252e and upward through passage 252) and 
to the decelerating valve when lever 23 is in its 
hoist position and the conditions to initiate a 
cycle as previously set forth, are present. This 
means that valve .22 must be in its 'hoist' posi 
tion so that passage 252e will be connected to pas 
sage 252h, valve 26 must be in its "loaded’ posi 
tion. So that passage 252h is connected to passage 
252n, valve 282 must be in its “empty' position 
So that passage 252n is connected to passage 
252m, valve 236 must be moved to the left so that 
252m is connected to passage 252r leading to pas 
sage 232u to lift plunger 333 and thus permit 
spring 332 a to move valve 333 to the left to con 
nect passages 252) and 2522, and valve 349 must 
be in its left position as shown in Fig. 3 before 
valve 336. is noved to its left position by fluid ad 
mitted through passage 252e, valve 340 and pas 
sage 252cc to move valve 336 to the left. Should 
the hoist be running in a lowering direction and 
be reversed by the lever 23 being moved to hoist 
position pressure will be admitted through the 
line as above indicated to decelerating valve 249, 
moving it to its left hand position and allowing 
unrestricted flow through the hydraulic motor 
2 5 and to tank. Under such conditions if valve 
330 were not controlled the hoist would wheel into 
the mechanical stops of cams 22 and 228 at full 
speed. To prevent this the high portion is pro 
vided on cam. 229 So that if the timing shaft 226 
revolves through a comparatively small arc this 
will be sufficient to move valve 339 and cut off the 
pressure to decelerating valve 249. This valve 
Will then be acted on by its spring 25) and the 
hoist can move no faster than permitted by the 
decelerating valve and the creeper valve 360. In 
the lowering cycle pressure goes from pressure 
line 249 through passage 252a, around valve 270, 
passage 252e, around valve 22 into passage 252g, 
through passage 252k, around valve 282 (now in 
"loaded' position) into passage 252o to passage 
252m through the chamber of valve 336 through 
passage 252r through passage 252u. As soon as 
preSSure is present ii) passage 252u, plunger 333 
lifts and valve 33 is moved to the left by 
spring 332a. 
From the above description it will be seen that 

We have provided a very compact, efficient and 
quickly operating control for a hoist. The move 
ment of the hoist is controlled with great pre 
cision. As pointed out in the description it is im 
possible for the hoist. to operate until the desired 
Operating conditions are present. The hoist may 
be changed from power drive to manual drive at 
Will as described and can be started either, with 
a hydraulic controlor by the auxiliary hand con 
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trol. The movement of the hoist is accurately 
decelerated as described. A cycle of movement 
of the hoist as will be apparent from the preced 
ing description embodies the movement of the 
hoist from the time it is started until it is stopped. 
The control system has been amply demon 

strated in actual practice, found to be very suc 
cessful and efficient and is being made for actual 
Se. 
It Will, of course, be understood that various 

changes may be made in the form, details, ar 
rangement and proportions of the parts, without 
departing from the scope of applicants' invention, 
which generally stated, consists in a device ca 
pable of carrying out the objectS above Set forth, 
in the parts and combinations of parts disclosed 
and defined in the appended claims. 
What is claimed is: 
1. A control system for a hoist having a lower 

flight position and an upper flight position hav 
ing in combination, a hydraulic motor connected 
to said hoist for driving the same, means for Sup 
plying fluid under pressure to Said motor to op 
erate the same, an output member driven by Said 
motor, a hand drive unit by which said output 
member may be actuated, a clutch for connect 
ing said hand drive unit and said output mem 
ber, means normally holding said clutch engaged, 
a hydraulic control unit for said hoist including 
a member movable to power and manual posi 
tions, said hydraulic control unit acting with 
said first mentioned means when Said member 
is moved to power position to release Said clutch 
so that said hoist may be driven from Said hy 
draulic motor and acting when said member is 
moved to manual position to permit operation of 
said hand drive unit. 

2. A hydraulic System for a hoist having in 
combination, a hoist movable through a cycle 
from an upper flight to a lower flight and Vice 
versa, a hydraulic motor directly connected to 
said hoist for moying the same, a pump for Sup 
plying fiuid to said hydraulic motor, an electric 
motor for driving said pump, a hydraulic control 
unit including a reversing valve for reversing the 
direction of flow of liquid through said motor for 
reversing the movemeit of Said holist in Succes 
sive cycles, a manually operated control lever, 
control elements operated from Said fights re 
spectively cooperating with said control lever to 
initiate a cycle of said hoist when said control 
ever and control elements are in definite Com 
binative positions, means for setting Said revers 
ing means in accordance to whether said hoist 
moves in one direction or the other and means 
for stopping the movement of said hoist at the 
end of a cycle. 

3. A hydraulic control system for a hoist hav 
ing a lower flight position and an upper flight 
position having in combination, a hydraulic mo 
tor connected to said hoist for driving the Sane, 
means for supplying fluid under pressure to said 
motor for operating the same, an output mem 
ber driven by said mctor, a hand drive unit for 
said hoist adapted to be connected to Said out 
put member, a manually operative clutch for 
connecting said hand drive unit and Said output 
member and a hydraulic control unit including 
means operated by said first mentioned means 
for hydraulically rendering said clutch inopera 
tive for disconnecting said hand drive unit and 
output member when said hoist is Operated by 
said motor. 

4. A hydraulic control system for a hoist haW 
ing upper and lower flight positions and movable 
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through a cycle to move from one of said posi 
tions to the other having in combination, a hy 
draulic motor directly connected with said hoist 
for moving the same, a motor driven pump for 
supplying fluid to said motor, means connecting 
Said pump and motor Including a hydraulic con 
trol unit, a member movable to hoist and stop 
positions, control members movable from said 
hoist cooperating with said last mentioned mem 
ber to initiate a cycle of movement of said hoist, 
a valve in said hydraulic control unit for caus 
ing deceleration of said hoist as it approaches 
the end of a cycle and means driven from Said 
hydraulic motor cooperating with said decelerat 
ing valve to control the deceleration of said hoist. 

5. A control system for a hoist having upper 
and lower flight levels and movable through a 
cycle from one to the other having in combina 
tion, a hydraulic motor Connected to said hoist 
for moving the same, a pump for supplying fluid 
to said motor, an electric motor for driving said 
pump, a shaft driven from said hydraulic motor, 
a timing shaft driven from said first mentioned 
shaft, fluid conducting means Connecting said 
pump and motor including a hydraulic control 
unit for controlling movement of said hoist and 
including a decelerating means, automatic means. 
for moving Said decelerating means and a cam 
on said timing shaft cooperating with said auto 
matic means to controi said decelerating means. 

6. A hydraulic control System for a hoist 
adapted to be operated in successive cycles re 
spectively to move between upper and lower flight 
positions having in combination, a hydraulic mo 
tOr directly connected With Said hoist for driving 
the same, a motor operated pump for Supplying 
fluid to said motor, a power shaft driven by said 
motor, a timing shaft driven from said power 
shaft, fluid conducting means including a hy 
draulic control unit for governing Supplying of 
fluid to said hydraulic motor also including a 
reversing valve, a pilot valve for directing fluid 
to either end respectively of said reversing valve 
and a member driven from said timing shaft for 
placing said pilot valve under tension during a 
cycle of movement of said hoist to move to an 
other position upon initiation of the next cycle 
to properly position Saidi reversing valve for said 
next cycle of movement of said hoist. 

7. A control system for a hoist having upper 
and lower flights comprising a hydraulic motor 
for driving said hoist, a stop means for prevent 
ing movement of said hoist, means for supplying 
fluid under pressure to said motor including a 
hydraulic control unit having a manually op 
erated control member movable to hoist and stop 
positions, a second manually operated control 
member movable to power and manual positions, 
means operated by said hydraulic control unit 
to release said stop means when said Second man 
ually operated member is in power position and 
an auxiliary manually operated means for re 
leasing said stop when said first mentioned man 
ually operated member is in hoist position. 

8. A control System for a hoist having a lower 
flight position and an upper flight position and 
movable through a cycle from one of said posi 
tions to the other having in combination, a hy 
draulic motor Connected to Said hoist for driv 
ing the same, a stop means preventing movement 
of Said hoist, a manually operated member adapt 
ed to release said stop means to initiate a cycle 
of movement of Said hoist and means for supply 
ing fluid under pressure to said motor for oper 
ating the same including a hydraulic control 
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unit for releasing said stop means to initiate a 
cycle of movement of said hoist. 

9. A control System for a hoist having a lower 
flight position and an upper flight position and 
movable in a cycle from one position to the other 
having in combination, a hydraulic motor con 
nected to said hoist for driving the same, a men 
ber movable for manually initiating a cycle of 
movement of said hoist, a second member now 
able to hoist or stop positions, a control element 
at said lower flight movable to positions to per 
mit or prevent the initiation of a cycle of nove 
ment of said hoist according to whether said flight 
is loaded or empty, a second control element at 
said upper flight movable to positions to permit 
or prevent initiation of a cycle of movement of 
Said hoist according to whether said lipper flight 
is loaded or empty and means rendering oper 
able said first mentioned movable member to 
initiate a hoisting cycle of movement When Said 
Second member is novable to hoist position, said 
first mentioned control element is in loaded posi 
tion and said second mentioned control element 
is in empty position and means for stopping said 
hoist at the completion of a cycle. 

10. A hydraulic System for a hoist having in 
combination, a hydraulic motor connected to 
said hoist for moving the same, a driven pump 
for supplying fluid to said hydraulic motor, fluid 
conducting means connecting Said pump and no 
tOr including a hydraulic control unit including 
a decelerating Valve, means normally urging Said 
valve in one direction to cause deceleration of 
said hoist, means driven from said motor acting 
on said valve and cooperating with said second 
mentioned means to control the movement there 
of for decelerating said hoist and means for 
controlling the delivery of fluid to said valve to 
move said valve to non-decelerating position in 
cluding means driven from said hydraulic notor. 

11. A hydraulic System for a hoist having in 
combination, a hydraulic motor connected to 
said hoist for moving the same, a driven pump 
for supplying fluid to said hydraulic motor, fluid 
Conducting means Connecting said pump and 
motor including a hydraulic control unit which 
includes a decelerating valve, means normally 
urging said valve in One direction to decelerate 
said hoist, means driven from said motor acting 
On Said valve and cooperating with said second 
ÎlentiOrmed Knearns to Control the mOVemerhit, theire 
of for decelerating said hoist, a second valve for 
controlling fluid delivered to said first mentioned 
Valve for moving it to non-decelerating position, 
means normally urging said second valve in one 
direction and means driven from said hydraulic 
motor cooperating With said last mentioned 
means to control the movement of Said Second 
??????. 

12. A hydraulic system for a hoist movable in 
a cycle from an upper to a lower flight position 
and vice versa, having in combination, a hy 
draulic motor connected to said host for moy 
ing the same, means for supplying fluid under 
pressure to Said motor including a hydraulic con 
trol unit which includes a reversing valve, a con 
trol valve for said reversing valve, means for 
moving Said control valve during a cycle of move 
ment of Said hoist to place the same under stress 
tending to move it to one position, means for 
holding said control valve under said stress and 
means Operable near the end of said cycle for 
permitting movement of said control valve Under 
Said stress to direct fluid to one end or the other 
of Said reversing valve to determine whether 
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said hoist moves through a lifting or lowering 
cycle. 

13. A control System for a hoist movable in a 
cycle from a lower flight position to an upper 
flight position and vice versa, having in com 

- bination, a hydraulic notor connected to said 

10 

5 

20 

6. 

70 

75 

hoist for driving the same, means for supplying 
fluid under pressue to said motor for operating 
the same, an output shaft driven from said mo 
tor, a stop Cann on said shaft, a latch cam on 
said shaft, a stop engaging said latch cam and 
preventing noVement of Said shaft and hoist, 
means for moving said stop to perinit movement 
of said shaft and hoist, a plurality of levers mov 
able to positions respectively to permit and to 
prevent the Operation of Said last mentioned 
means and a plurality of means including means 
depending on the position and loaded condition 
of said hoist for moving said levers to positions 
respectively to permit operation of said means 
for noving Said stop, means for conducting fluid 
to Said motor When said stop is so moved and a 
Stop latch for engaging said stop cam at the end 
of Said Cycle to stop said hoist at the completion 
of a cycle. 

14. A hydraulic control system for a hoist, 
Which hoist has upper and lower flight positions, 
a hydraulic motor for driving said hoist, a driven 
pump for Supplying fluid to said motor, fluid con 
ducting means connecting said pump and motor, 
a member driven by said motor, a stop engaging 
Said last mentioned member to prevent operation 
of Said hoist, a member movable to positions ac 
Cording to whether the lower flight is loaded or 
empty, a control member movable to “hoist' and 
"stop' positions, means for releasing said stop, 
a manually operated member for actuating said 
last mentioned means, a hydraulically operated 
member for actuating said last mentioned means, 
Said means being operable only when said con 
trol member is moved to “hoist’ position and 
When said second mentioned member is in posi 
tion to which it is moved by the lower flight be 
ing loaded. 

15. A control system for a hoist, which hoist 
has a lower flight position and an upper flight 
position and is movable from one position to the 
other during a cycle of operation, having in com 
bination, a hydraulic motor connected to said 
hoist for driving the same, means for conduct 
ing fluid under pressure to said motor for driving 
the same, a stop preventing operation of said 
hoist, a member movable to release said stop, a 
control element for controlling the operation of 
Said member, means located at one of said flights 
for controlling the position of said control ele 
ment, a Second control element for controlling the 
Operation of Said member, means located at said 
other flight position for controlling the position 
of Said Second control element, whereby said 
member connot operate to permit said first men 
tioned means to operate until said elements are 
in positions respectively to permit said member to 
be moved to release said stop. 

16. A control System for a hoist having a lower 
flight position and an upper flight position and 
movable through a cycle from one position to 
another, having in combination a hydraulic motor 
connected to said hoist for driving the same, 
means for Supplying fluid under pressure to said 
motor, a control member normally urged to a 
position to prevent operation of said hoist but 
movable to position to permit operation of said 
hoist, a plurality of control elements cooperat 
ing with said member to determine its position, 
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means at one of said flights for controlling one 
of Said elements to determine the position of said 
member, depending on whether said hoist is 
loaded or unloaded at said flight, means at said 
other flight for controlling another of said ele 
ments to determine the position of said member 
depending on whether said hoist is loaded or 
unloaded at said last mentioned flight whereby 
Said hoist cannot operate until the proper loaded 
and unloaded conditions are present for posi 
tioning said control elements to permit move 
ment of Said control member and operation of 
said first mentioned means. 

17. A control System for a hoist, which hoist 
has a lower flight position and an upper flight 
position and is movable from one position to the 
other during a cycle of movement having in com 
bination, a hydraulic motor connected to said 
hoist for driving the same, means for supplying 
fluid under pressure to said motor including a 
hydraulic control means, a deceleration valve 
forming part of Said control means, resilient 
means acting to move said valve in One direction, 
and a cam cooperating with said means for con 
trolling the position of Said valve and the degree 
of deceleration of said hoist. 

18. The Structure set forth in claim 17 and 
fluid operated means for moving said valve in 
the opposite direction to open position during 
the first part of said cycle. 

19. A control System for a hoist, which hoist 
has a lower flight position and an upper flight 
position and is movable from one position to the 
other during a cycle of movement having in com 
bination, a hydraulic motor connected to said : 
hoist for driving the same, means for supplying 
fluid under pressure to said motor including a 
hydraulic control means, a fluid operated re 
versing valve movable to positions respectively to 
direct fluid in one direction or the other to said 
motor, a Second valve for controlling the Supply of 
fluid to Said reversing valve, means for moving 
said Second valve during said cycle, and placing 
the same under spring pressure, means for hold 
iing Said Second valve in position under. Spring 
preSSure, and means for releasing said Second 
valve So that it is moved under said Spring pres 
Sure to direct fluid to and move said reversing 
valve to move said hoist in the proper direction 
in the next cycle. ? 

20. A control System for a hoist, which hoist 
has a lower flight position and an upper flight 
position and is movable from one position to 
the other during a cycle of movement having in 
combination, a hydraulic motor connected to 
said hoist for driving the same, means for sup 
plying fluid under pressure t0 Said motor includ 
ing a hydraulic control means, Said hydraulic con 
trol means including a valve, means connected to 
said valve for moving the same and having a posi 
tion for "manual' operation of said hoist and a 
position for "power' Operation of Said hoist, a 
second valve, means connected to said second 
valve for moving the same and having a 
"hoist' position and a “stop' position, a third 
valve, means connected to said third valve for 
moving the same and disposed at the lower of one 
of said flight positions and adapted to be operated 
to 'loaded' and "empty' positions, a fourth valve, 
means connected to said fourth valve for moving 
the same and having a portion disposed at the 
upper of Said flight positions adapted to be moved 
to “loaded' and 'empty' positions, and means 
preventing operation of said hoist until Said first 

: mentioned valve is moved to “power" position, 
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valve is moved to manual position. 
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said second valve is moved to 'hoist' position, 
said portion at said lower flight is moved to 
'loaded' position and said portion at said upper 
flight is moved to "empty' position. . . . 

21. The structure set forth in claim 20, a cam, 
a start latch engaging said cam preventing start 
ing of Said hoist, a manlälly operated means for 
moving said start latch away from said cam to 
permit operation of Said hoist, and means ren 
dering said last mentioned means operative when 
said means connected to said first mentioned 

22. The structure set forth in claim 20, a hand 
driving unit for said hoist including a clutch, 
means normally holding said clutch in engaged 
driving position, and fiuid Operated means for 
moving said clutch to disengaged position when 
said means connected to said first mentioned 
valve is moved to power position. - 

23. A Control System for a hoist, which hoist 
has a lower flight position and an upper flight 
position and is movable from one position to the 
other during a cycle of movement, having in com 
bination a hydraulic motor Connected to said 
hoist for driving the same, means for supplying 
fluid under pressure to said motor, a start latch 
Cam, a Stop latch cam, a Start latch adapted to 
engage said start latch cam, a stop latch adapted 
to engage Said. Stop latch cam, fluid operating 
means for moving said start latch away from its 
can to permit movement of Said hoist, means for 
moving said stop latch away from its cam, and 
means on said stop latch engaging said start 
latch for holding the latter away from its cam. 

24. A hydraulic control System for a hoist hav 
ing in combination, a hydraulic motor constructed 
and arranged to be directly connected with said 
hoist for moving the same and having a power 
output member, a driven pump for Supplying fluid 
to said motor, a hydraulically controlled means, 
a hand drive unit for said hoist adapted to be 
connected to said output member, a control lever 
movable to power and manual positions, said hand 
drive unit comprising a clutch, means normally 
holding said clutch in engaged position, a member 
movable by said control lever when moved to 
power position to supply fluid to said hydraulic 
control means to disengage said clutch and mOW 
able when said control lever is moved to manual 

50 position to cut off fluid to said hydraulic control 
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means and permit engagement of Said clutch. So 
that said hoist can be manually operated. . . . . 

25. A control System for a hoist having a lower 
flight and an upper flight position having in com 
bination, a hydraulic motor connected to Said 
hoist for driving the Same, a Stop preventing op 
eration of said hoist, means for moving said stop 
to permit operation of Said hoist, a plurality of 
control elements, means at one flight of said 

so hoist for controlling one of said elements and 
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moving the same to positions either to permit or 
prevent movement of said stop, means at said 
other fight for controlling another of said ele 
ments and moving the same to positions either 
to permit or prevent movement of said stop, 
means for actuating said first mentioned means 
operative only when said control elements have 
been moved to positions permitting movement of 
said stop, and means for supplying fluid under 

to pressure to said motor to operate said hoist when 

75 

said stop is moved by said first mentioned means. 
26. A hydraulic control system for a hoist, 

which hoist has upper and lower flight positions, 
a hydraulic motor for driving said hoist, a driven 
pump for supplying fluid under pressure for said 
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motor, a member driven by Said motor, a Stop 
engaging said last mentioned member to prevent 
operation of said hoist, a control element movable 
to different positions when said lower flight is 
loaded or empty respectively, a second control 
element movable to different positions. When said 
upper flight is loaded or empty respectively, a 
control member movable to hoist and stop posi 
tions, means for releasing said stop, a manual 
means for actuating Said...last mentioned means, a 
hydraulically actuated member for actuating said 
first mentioned means, said first mentioned means 
being operable only when said third control men 
ber is moved to hoist position and When Said con 
trol elements are in the positions to which they 
are moved by the lower flight being loaded and 
the upper flight being empty, and means for Con 
ducting fluid from said pump to Said motor to 
operate said motor when said stop is released. 

27. The structüre set forth in claim - 26, a hy 
draulic control member movable to power and 
manual positions, said hydraulically actuated 
member being operable only when said first men 
tioned control member and Said control elle 
ments are in position as Set forth and when said 
hydraulic mentioned control member is in power 
position. 

28. Ahydraulic control System for a hoist hav 
sing an upper flight position and a lower flight 
position having in combination, a hydraulic mo 
tor connected to said hoist for driving the same, 
a motor driven pump for supplying fluid under 
pressure for said hydraulic motor, a stop means 
for preventing operation of said hoist, a member 
for moving said stop, means to release position to 
permit operation of said hoist, a control element 
operated from said lower flight position and mov 
able to different positions when said lower flight 
is loaded or empty respectively, a second control 
celement operated from said upper flight position 
and movable to different positions by said upper 
fight being loaded or empty respectively, a con 
trol member movable. to hoist and stop positions, 
means for causing operation of said first men 
tioned member when said control member is in 
hoist position when said first control element 
has been moved to position by said lower flight 
-being loaded and said second control element, has 
been moved to position by said upper flight being 
empty, and means for conducting fluid to Said 
motor to operate the same and said hoist when 
said first mentioned member is operated. 

29. A control System for a hoist having a lower 
flight position and an Upper flight position hav 
ing in combination, a hydraulic motor connected 
to said hoist for driving the same, a stop pre 
.venting operation of said hoist, a plurality of 
control elements, a member movable to hoist and 
stop positions controlling one of Said elements, 
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control element, means at the lower flight of said 
hoist for controlling said element and moving 
the same to different positions when said flight 
is loaded or empty respectively, a second con 
trol element, means at the upper flight of Said 
hoist for controlling said second control element 
and moving the same to different positions when 
said upper flight is loaded or empty respectively, 
a manually controlled member movable to "hoist' 
position to cause said hoist to raise, means for 
releasing said stop operable only when said con 
trol member is moved to 'hoist' position, said 
first control elementis in position with Said lower 
fight loaded and Said Second control element is in 
position with said upper flight empty, and means 
for supplying fluid under pressure to said motor 
when Said last mentioned means is operated. 

31. The structure set forth in claim 30, a con 
trol mechanism including a selector member mov 
able to power and manual positions, a manually 
Operated member for releasing Said Stop and 
means rendering said last mentioned member op 
erative when said selector member is moved to 
manual position with Said control member in 
hoist position, said first control element in posi 
tion with the lower flight loaded and said second 
control element in position with said upper flight 
empty. - 

32. A hydraulic control system for a hoist mov 
able through successive cycles from a lower flight 
position to an upper flight position and vice versa. 
having in combination, a hydraulic motor, a shaft 
driven by said motor connected to said hoist for 
moving the Same, a stop can connected to said 
shaft, a latch cam connected to said shaft, an 
oscillatable latch engageable with said stop cam 
at the end of a cycle to stop said hoist, a timing 
shaft driven from said first mentioned shaft, a 
timing cam on said timing shaft adapted to op 
erate Said stop latch, a starting latch engaging 
said latch cam to prevent operation of said hoist, 
a manually operated means, a plurality of means 
operated from said flight positions of said hoist 
and movable to certain relative positions for per 
mitting movement of said starting latch to release 
position to permit initiation of a cycle of move 
ment of said hoist, means for moving said start 
ing latch to permit initiation of Said cycle When 
said last two mentioned means and said man 
ually operated means are in said certain relative 
positions, and means for Supplying fluid under 
pressure to said motor to operate the same and 
said hoist when said last mentioned means is 
operated. 
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means at said flight positions respectively for 
controlling the other of said elements to move 
them either to positions permitting or prevent 
ing movement of said stop, means for releasing 
said stop to initiate a hoisting cycle operable 
When said last mentioned member is in hoist posi 
tion and said other control elements are in posi 
tions permitting movement of said stop, and 
means for supplying fluid under pressure to said 
motor for driving the same and said hoist when 
said stop is released. 

30. A control system for a hoist having a lower 
flight and upper flight position having-in combi 
nation, a hydraulic motor connected to said hoist 
for driving the same, an output member between 
said motor and hoist driven by said motor, a stop 
preventing operation of Said output member, a 
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