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To all whom, it may concern: 

UNITED STATES PATENT OFFICE. 
GEORGE F. STEEDMAN, OF ST. LOUIS, MISSOURI. 

REGULATED HOIST. 
No. 840,876. , Specification of Letters Patent. Patented Jan. 8, 1907. 

Application filed December 4, 1905, Serial No. 290,179. 

Beit known that I, GEORGEF. STEEDMAN, 
a citizen of the United States, residing at St. 
Louis, Missouri, have invented a certain new 
and useful Improvementin Regulated Hoists, 
of which the following is a full, clear, and ex 
act description, such as will enable others 
skilled in the art to which it appertains to 
make and use the same, reference being had 
to the accompanying drawings, forming part 
of this specification, in which - 

Figure 1 is a side elevational view of a sin 
gle-acting hoist embodying my invention. 
Fig. 2 is a side elevational view of a balanced 
hoist embodying my invention. Fig. 3 is an 
elevational view of a double-acting hoist. 
Fig. 4 is a cross-sectional view through the 
regulating-casing. Fig. 5 is a cross-sectional 
view on the line 55 of Fig. 4. Fig. 6 is a sec 
tional view on the line 6 6 of Fig. 4. Fig. 7 is 
a sectional view on the line 77 of Fig. 6. Fig. 
8 is a sectional view on the line 88 of Fig. 4. 
Fig. 9 is a sectional view on the line 99 of 
Fig. 6, and Fig. 10 is a diagrammatic view of 
the cylinder and the appurtenances coöper 
ating therewith. 

This invention relates to fluid-actuated 
hoists in which a cylinder is employed for containing a piston to be ta.by a suft 
able fluid, preferably air. 
The object of the invention is to provide a 

means whereby the speeds of hoisting and 
lowering in fluid-actuated piston-hoists can 
be adjusted and controlled independently of 
the usual operating-valve. 

Broadly stated the invention consists in 
providing a cylinder, a piston therein, a E. or tubular connection between the cylinder 
and source of fluid-supply, the tubular con 
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nection being divided into branches having 
check-valves opening in opposite directions 
independent upon whether the conductor is | 
an exhaust or supply, and means for regulat ing the sizes of the openings in the branches 
to govern the supply and exhaust openings 
from the cylinder. ' 
As illustrating the principle of my inven 

tion I have shown in Fig. 1. a cylinder 1, hav 
ing contained therein a piston with an out 
wardly-projecting stem 2. A supply-tube 3 
has in its path a three-way valve 4, which 
may be turned, as shown in dotted lines in 
Fig. 1, to direct a flow of fluid, such as air, 
into one end of the cylinder through the in 
let-tube 5 or may be turned, as indicated in 

full lines in Fig. 1, to exhaust from the end of 
the cylinder. Communication may be had 
between the tubes or pipes 3 and 5 through 
conductor branches 6 and 7 in a loop inter 
E. between the tubes 3 and 5. The 
ranch 7 is provided with a check-valve 8 of 

ordinary construction and so arranged that 
it is capable of opening only to admit the air 
into the tube 5 by flowing in the direction in 
dicated by the arrow. A similar but oppo 
sitely-opening check-valve 9 is arranged in 
the branch 6, and this check-valve is adapted 
to open only when the fluid flows in the direc 
tion indicated by the arrow adjacent to the 
valve 9 and out through the exhaust, as will 
be presently explained. 10 and 11 indicate 
cocks in the respective branches 7 and 6, 
which may be manipulated so as to regulate 
the size of either of the openings in both of 
the branches 6 and 7, so as to control the 
amount of airflowing therethrough. In the 
end of the cylinder opposite the tube 5 is a 
ported tube 12, having an inwardly-openin 
check-valve 13 therein, and in the same en 
of the cylinder is illustrated a valved tube 14. 
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The operation of the device in the form 
illustrated in Fig. 1 is as follows: Suppose the 
valve 4 is turned to admit air through the 
branch 7, through the tube 5, and then into 
the cylinder. The air cannot pass through 
the branch 6, for the reason that the check 
valve 9 would prevent it; but it must pass 
through the branch. 7 into the tube 5 and 
into the cylinder, so as to actuate the piston 
within the cylinder to move it from the end 
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adjacent the tube 5 toward the opposite end. 
The speed of hoisting or inward motion of 
the piston will depend upon the load to be 
E. and the size of opening of valves 10 and 
14. For the maximum load on piston-rod 2 
the valve 10 will be adjusted so as to give 
proper speed, the valve 14 meantime being 
full open. For the minimum load on rod 2, 
the adjustment of valve 10 being unchanged, 
the speed of hoist is regulated by the valve 
14. E. a harmonious adjustment of valves 
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10 and 14 the speed of hoisting is made ap 
proximately uniform irrespective of load. It 
is understood that in the operation the check 
valves 9 and 13 cause the tubes 6 and 12 to 
be temporarily inoperative, also that valve 
4 is in wide-open admitting position. It will 
be assumed that the cylinder is arranged in a 
vertical plane and that the operation just de 
scribed has resulted in raising the piston. 
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Now suppose it is desired to lower the piston be reached in the cylinder on both sides of 
or to permit it to descend. The valve 4 will 
be operated so that its port 15 will register 
with the exhaust port 16 in its casing and 

O. 

with the loop formed by the branches 6 and 
7. In order to cause the port 15 to register 
with the exhaust-port 16 in the valve-casing, 
it will be necessary to cut off communication 
between the loop and the supply-pipe 3. In 
this position of the valve the air can pass 
from the bottom of the cylinder only through 
the tube 5, through the branch 6, through 
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So 

vacuum bein 

the valve-plug, and then exhaust to atmos 
phere. The descending speed of the piston 
will be under the control of the operator, not 
by the valve 4, but through the medium of 
the regulating-cock 11, which may be so ad 
justed as to permit the requisite amount of 
air to escape therethrough. That the piston 
will have a tendency to descend by gravity 
will be obvious, as the check-valve 13 in the 
tube 12 will open inwardly and prevent a 

formed between one face of 
E. piston and the opposite end of the cylin 
e. 

In the form of hoist just described, which I 
designate as “single-acting,' the actuating 
fluid enters the lower or piston-rod end of the 
cylinder only. 
From the foregoing description it will be 

seen that in general I regulate the speed of 
hoisting and lowering the variable load by 
providing an adjustable force resisted by an 
adjustable resistance thereto, which in prac 
tice I have found to produce regulation 
which is more effective than the regulation of 
either the force or the resistance Separately. 

In Fig. 2 I have illustrated what I desig 
nate as a “balanced', hoist. In this form 
two supply-tubes (designated by the nu 
merals 5 and 5) are employed, one for each 
end, and these supply pipes or tubes 5 and 5 
are provided with the same appurtenances as 
the tube 5 (Illustrated in Fig. t.) Itiseon 
templated to have the tube 3 in communica 
tion with a reservoir or tank under a pres 
sure. In the form illustrated in Fig. 2 the 
piston may be raised by admitting air into 
the cylinder through the lower tube 5, con 
nected to the lower loop, which is designated 
as L. The speed of travel of the piston will 
be governed by the adjustment of the g 
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lating exhaust-cock in the upper loop, ( 
signated by the letter U,) the exhaust branch 
in the upper loop performing the same func 
tion as the tubes 12 and 14 in Fig.1. When 
the piston has reached the limit of its stroke 
and it is desired to permit the piston to de 
scend, the valve 4 will be moved into the po 
sition shown in Fig. 2, so as to permit the air 
to enter from the tube 3 through the tube 3 
into the valve-casing, through the tube 3, 
through the branch of the loop U, and into 
the cylinder through the tube 5. In this 

assumed that the air is entering E. 

the valve. However, the area of the upper 
face of the piston against which the pressure 
Will be EEE be slightly in excess of 
the resisting area of the lower face of the pis 
ton, due to the fact that the piston-rod is 
connected to the lowerface of the piston. . In 
other words, the resisting area of the upper 
face of the piston will be equal to the resist 
ing area of the lower face of the piston plus 
the cross-sectional area of the piston-rod. 
It therefore follows that if the same press 
sure exists in the cylinder on both sides of 
the piston and a greater area of resistance 
exists on the upperface of the piston the ten 
dency of the piston will be to descend, even 
when no load is carried by the rod, and this 
tendency to descend will be augmented by 
the weight of the rod, and additionally se by 
any weight carried by the rod... The descend 
ing speed of the piston may be governed by 
adjusting the regulating-cock, (designated by 
the letter O in the loop L and O in the loop 
U.) Therefore, it will be obvious that the 
speed of the piston in either direction will be 
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9o controlled by adjusting the Fegulating-cocks 
to govern the inlet and exhaust irrespective 
of the opening of the valve 4. 
In Fig. 3 I have illustrated the invention 

as being adapted to be applied to a double 
acting hoist, the same generic principles be 
ing followed in this form as are utilized in the 
forms illustrated in Figs. 1 and 2. In this 
form I have illustrated the supply and ex 
haust tubes as being intersected intermediate 
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their ends by a regulating device comprising 
a box or casing containing inwardly and out 
wardly opening check-valves, the details of 
construction of this box being illustrated in 
Figs. 4 to 9, inclusive. In this form the sup 
ply-tube 3 is in communication with a reser 
voir or other source of supply and also in 
communication with a valve-casing 17 of a 
four-way valve 17, as illustrated. It will E. 

the 
tube 3 into the valve-casing, through the 

18 into the pipe 19, and through the side 
of the regulating device L, thence through 

the tube 5 into the lower end of the cylinder 
i, so as to raise the piston. The ascendin 
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speed of the piston will be governed by the 
egree or size of the opening permitted by 

the valve on theside Oof the regulating de 
vice U at the upper end of the cylinder and 
the admission-valve I of the regulating de 
vice L at the lower end. When the piston 
has reached the limit of its upper or inner 
stroke and it is desired to lower it, the valve 
17 will be turned so as to bring the port 18 
into communication with the tubes 3 and 19 
and the port 18 of the valve into communi 
cation with the tube 19 and the exhaust-port 
20, as shown in dotted lines. The pressure 
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Wither relieved from the lowerface of 
position of the valve a uniform pressure will the piston and applied to the upper face 
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thereof, the descending speed his 
by controlling the valve in the side O of the 
regulating device L and the valve I of the 
regulating device U, so as to govern the ex 
haust through the tube 19 and through the 
exhaust-port 20 in the valve-casing 17. 
A convenient form of regulating device is 

illustrated in Figs. 4 to 9, inclusive, and said 
regulating device may be conveniently sub 
stituted for the loops illustrated in both Figs. 
1 and 2, the same generic principle being fol 
lowed out in each case. The regulating de 
vice illustrated in Figs. 4 to 9 is shown as 

3o 
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pending portion of the horizontal partition 
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comprising a casing 21, having diametricall 
oppositely located openings 22 and 23, whic 
are adapted to alternately become inlet and 
outlet openings. In one case the opening 22 
will be the inlet-opening to the casing-for 
example, when the fluid is entering the cas 
ing to actuate the piston-i-and in the other 
case, as when the fluid is entering the open 
ing 23 as an exhaust, the opening 22 will be 
come the outlet-opening. The casing is di 
vided into two chambers 24 and 25, which 
are supply and exhaust chambers at all 
times, these chambers being divided by the 
intersecting diagonal partitions 26 and 27 
and the horizontal partitions 28 and 29 in the 
chambers 24 and 25, respectively. The 
horizontal partitions are provided with 
valve-seats 30 and 31 for the reception of the 
upwardly-movable check-valves 32 and 33, 
normally held on their seats by coil-springs 
34 and 35 and limited in the opening motion 
by the adjusting-screws 38 and 39, each of 
which may be adjusted independently of the 
other to control the extent of opening move 
ment of its respective check-valve, so as to 
get the size of opening through the 

valve-seat, and thereby govern the exhaust 
or supply, as the case may be. These regu 
lating devices may be secured in their ad 
justed positions by the lock-nuts 40 and 41, 
threaded on said screws and constituting 
parts of the stuffing-boxes surrounding them. 

In order that the specific operations of the 
parts within the regulating devices may be 
understood, it will be assumed that the cas 
ing 21 is properly connected to the tube 19 
and it is desired to turn on the supply 
through said casing. The air would enter 
through the opening 22, and owing to the de 
27 on the O side of the casing the air would 
have to pass to the Iside, so as to raise the 
valve 32 and pass out from the top of the 
horizontal partition through the opening 23 
and into the cylinder. en the time came 
to exhaust, the operation would be reversed 
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that is to say, the air would enter through 
the opening 23 and being retarded against 
actuating the valve 32 on account of the de 
pending portion of the horizontal partition 
adjacent to the opening 22 and the vertical 
partition 26 it would have to enter beneath 

B 

governed the valve 33 and up through the opening 
through the seat 31. After passing u 
through the opening the air will be permitte 
tO R out through the opening 22. Thus it 
will be apparent that these valves must op 
erate independently of each other and that 
when one is being raised from its seat the 
other is closed. The springs utilized in this 
casing are merely for returning the valves to 
their seats, so as to insure their being seated 
each time after being raised. The ease with 
which the screws may be manipulated and 
their nicety of adjustment will permit the 
exhaust and supply openings to be so con 
trolled that the speed of the piston may be regulated to any desired degree. 
To further illustrate the method of con 

trolling the speeds, show, Fig. 10, a double 
acting hoist suspended in a vertical position. 
To make the speed adjustments, I would 
proceed as follows: All the adjusting screws 
over the check-valves are run out to give full 
travel to check-valves. The full load is at 
tached to the piston-rod, the air is exhausted 
from the upper head by valve 17, and speed 
of hoist limited by adjusting-valve I in regu, 
speed of hoisting of empty hook regulated by 
adjusting-valve O in regulator U. I next 
regulate the speed of lowering the empty 
hook by adjusting the valve I in regulator 
U, and al Iregulate the speed of lowering 
the full load by adjusting the valve O in 
regulator L. When these adjustments are 
once made, all loads from maximum to 
minimum can be raised or lowered at ap proximately uniform speed irrespective of 
any regulation by means of valve 17. 

in describing the above invention I have 
referred to the cylinders as being of the verti 
cal type in which the piston has an ascending 
and descending movement. However, I re 
serve the right to arrange the cylinders hori 
zontally or at any other angle, if desired, and 
wherever the terms “vertical,' 'ascending,' 
or “descending are employed I would have 
it understood that they are not to be con 
strued literally, but merely for the sake of 
distinguishing one movement from the other. 

Having thus described my invention, what 
I claim as new, and desire to secure by Let ters Patent, is 

1. The combination of a cylinder, a piston 
therein, an operating-valve, a tubular con 
nection between the valve and the cylinder, 
said tubular connection being divided into connecting-passages, and means for cutting 
off communication between the cylinder and 
valve in one of the passages when the other passage is open; substantially as described. 

2. The combination of a cylinder, a piston 
therein, an operating-valve, a tubula con 
nection between the valve and the cylinder, 
said tubular connection being divided into 
connecting-passages, and means for auto 
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lator L. Next the load is removed and 
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4. 

matically cutting off communication be- portions and having oppositel -opening 
tween the cylinder and valve in one of the 
passages when the other passage is open; 
substantially as described. 

3. The combination of a cylinder, a piston 
therein, an operating-valve, a tubular con 
nection between the valve and the cylinder, 

O 

said tubular connection being divided into 
connecting-passages, and E. check-valves in the said passages; substan 
tially as described. 

4. The combination of a cylinder, a piston 
therein, an operating-valve, a tubular con 
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nection between the valve and the cylinder, said tubular connection Ying independent 
connecting-ports, and means for regulating 
the size of each port; substantially as de 
scribed. 

5. The combination of a cylinder, a piston 
therein, an operating-valve, a tubular con 
nection between the valve and the cylinder, 
said tubular connection being divided into independent connecting-passages, oppositely 
opening check-valves in the respective pas 
sages, and means for flag the size of 
each passage; substantially as described. 

6. S. combination of a 
therein, an operating-valve, a tubular cun 
nection between the valve and the cylinder, 
said tubular connection being divided into 
separate branches, one of which is a supply 
to the cylinder and the other an exhaust, 
means for automatically closing one branch 
when the other is opened, and means for reg 
ulating the size of the port in each branch; 
substantially as described. 

7. The combination of a cylinder, a piston 
therein, an operating-valve, a tubular con 
nection between the valve and the cylinder, 
said tubular connection being divided into 
separate branches, one of which is a supply 
to the cylinder and the other an exhaust, 
means for automatically closing one branch 
when the other is opening, and means for 
regulating the size of the port in the exhaust 
branch; substantially as described. 

8. The combination of a cylinder, a piston 
therein, an operating-valve, a tubular con 
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nection between the valve and the cylinder, 
said tubular connection being divided into 
separate branches, one of which is a supply. 
to the cylinder and the other an exhaust, 
means for automatically closing one branch 
when the other is opening, and means for 
regulating the size of the port in the supply 
branch; substantially as described. 

9. A regulating device of the class de 
scribed, having two ports adapted to alter 
nately receive and discharge a fluid, said de 

6 5 

vice Ef independent interior openings, 
one for each port and each separate from the 
other port; substantially as described. 

10. A regulating device of the class de 
scribed, comprising tubular portions, and 
valved branches intermediate the tubular 

teriorly divi 

cylinder, a pis/ h, 

tially as described. 
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check-valves therein; substantially as de 
scribed. 

11. A regulating device of the class de scribed, comprising tubular portions, in 
cased valve-seats intermediate the tubular 
portions, each tubular portion having a valve 
seat common to itself, and valves in the seats each of which is adapted to open when 
the other is closed; 
scribed. 

12. A regulating device of the class de 
scribed, comprising a structure divided into connecting-passages, and oppositely-opening 
check-valves in said passages; substantially 
as described. . 

13. A regulating device of the class de 
scribed, comprising a structure having inlet 
and outlet ports, said structure being in 

. . . . E. into passages separate from 
each other but each connecting the inlet and 
outlet ports, and oppositely-opening check 
valves in said passages to E.E. communication between said ports through 
one passage and close communication be 
tween said ports through the other passage; 
substantially as described. 

14. A regulating device of the class de 

substantially as de 

scribed, comprising a structure having inlet 
and outlet ports, said structure being in 
teriorly divided into passages, separate from 
each other but each connecting the inlet and 
putletPE , oppositely-opening check-valves 

S8, 

munication between said ports through one 
passage and close communication between 
said ports through the other passage, and 
means for regulating the degree of communi 
cation between the said passages; substan 

15. In a device of the class described, the 
combination with a cylinder, of a piston 
therein, a ported connection at the upper end 
of the cylinder, a tubular portin communica 
tion with the lower end of the cylinder, di 
vided branches in each of said tubular ports, 
and means for cutting off communication be 
tween the cylinder and its source of supply; 
substantially as described. 

16. In a device of the class described, the combination with a cylinder, of a piston 
therein, means for regulating the active fluid 
pressure on One side of the piston, and ad 
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passages to alternately open com 
o 

co 
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justable means for regulating the resisting 
fluid-pressure on the opposite side of the pis 
ton; substantially as described. 

17. In a device of the class described, the 
combination with a cylinder, and a piston 
therein, of automatically-operating means 
for regulating the active fluid-pressure on 
one side of the piston, and means for regulat 
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ing a resisting fluid-pressure on the opposite 
side of the piston; substantially as described. 

18. In a device of the class described, the 
combination with a cylinder and a piston 
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therein, of a fluid-supply tubehaving an op 
erating-valve, means independent of the op 
erating-valve for regulating the active fluid 
El on one side of the piston, and means or regulating a resisting fluid-pressure on 
the opposite side of the 
as described. 

19. In a device of the class described, the 
combination with a cylinder having a piston 
therein, of tubular ported parts at both ends 
of the cylinder, an operating-valve, means 
independent of the operating-valve for si 
multaneously regulating the flow of fluid into 
one end of the cylinder and the egress of the 
fluid from the opposite end of the cylinder; 
substantially as described. 

20. In a device of the class described, the 
combination with a cylinder having a piston 
therein, of tubular ported parts at opposite 
ends of the cylinder, an operating-valve, an 
adjustable means independent of the operat 
ing-valve for simultaneously regulating the 
flow of fluid into one end of the cylinder and 
the egress of the fluid from the opposite end 
of the cylinder; substantially as described. 

21. In a device of the class described, the 
combination with a cylinder, a piston there 
in, and ported parts at opposite ends of the 
cylinder, of an operating-valve, and auto 
matically-operating means independent of 
the operating-valve for simultaneously regu 
lating the flow of fluid into one end of the 
cylinder and egress of the fluid from the 
other end of the cylinder; substantially as 
described. 

22. In a device of the class described, the 
combination with a cylinder and a piston 
therein, of ports at opposite ends of the cyl 
inder, an operating-valve, and means inde 
pendent of the operating-valve for simulta 
neously regulating the flow of fluid into one 
end of the cylinder and the egress of the fluid 
from the other end of the cylinder; substan 
tially as described. 

23. In a device of the class described, the 
combination with a cylinder, of a piston 
therein, ports at opposite ends of the cylin 
der, and regulating devices in communica 
tion with said ports, said regulating devices 
comprising tubular portions and valved 
branches intermediate the tubular portions 
and having oppositely-movable check-valves 
therein; substantially as described. 

24. In a device of the class described, the 
combination with a cylinder, a piston there 
in of ported parts at opposite ends of the cylinder, regulating devices communicating 
with said ported parts, one of said regulating 
devices comprising a structure divided into 
connecting-passages, and oppositely-opening 
check-valves in said passages; substantially 
as described. 

25. In a regulating device, a casing with 
two connecting-passages, check-valves seat 
ed in said passages and arranged to permit 

piston; substantially. 

the flow of fluid in one direction only through 
each of said passages; substantially as de 
scribed. 

26. In a regulating device, a casing with 
two connecting-passages, check-valves seat 
led in said passages and arranged to permit 
the flow of fluid in one direction only through 
each of said passages, and adjusting-screws 
on said E.-valves to limit the opening 
movement of said check-valves; substan 
tially as described. t 

27. The combination with a cylinder, of a 
piston therein, a tubular port at the upper 
end of the cylinder, a tubular port at the 
lower end of the cylinder, and regulating de 
vices comprising incased valve-seats inter 
mediate the ends of the tubular ports, each 
tubular port having a valve-seat common to 
itself, and valves in the seats, each of which 
is adapted to open when the other is closed; 
substantially as described. 

28. The combination with a cylinder, of a 
piston therein, a tubular port at the upper 
end of the cylinder, a Er port at the 
lower end of the cylinder, and a regulating 
device communicating with one of the tubu 
lar ports and having ports adapted to alter 
nately receive and discharge fluid, said de 
vice having independent interior openings, 
one for each port and each separate from the 
other port; substantially as described. 

29. The combination with a cylinder, of a 
piston therein, and pressure-regulating de 
vices communicating with opposite ends of 
the cylinder, each pressure-regulating device 
comprising a structure having inlet and out 
let ports, said structure being interiorly di 
vided into passages separate from each other 
but each connecting the inlet and outlet 
ports, oppositely opening check-valves in 
said passages to alternately open communi 
cation between said ports through one pas 
sage and close communication between said 
E. through the other passage, and means 
or regulating the degree of communication 
between said passages; substantially as de 
scribed. 

30. In a regulating device of the character 
described, a casing having a port permitting 
only admission of air to the cylinder, a port 
permitting only the exhaust of air from the 
cylinder, and a means for regulating inde 
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pendently the effective areas of said ports; substantially as described. 
31. The combination with a cylinder hav 

ing an admission-port and an exhaust-port 
communicating with its opposite ends, of a 
iston therein, an operating-valve, means 
or regulating the area of the admission-port 
to one end of the cylinder, and independent 
means for regulating the area of the exhaust 
port from the opposite end of the cylinder; 
substantially as described. 

32. The combination of a cylinder with 
piston therein, of an operating - valve, and 
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independent admission and exhaust ports 
communicating with each end of the cylin 
der; substantially as described. 

S 

o 

33. The combination of a cylinder and pis 
ton therein, an operating-valve, a means in 
dependent of the operating-valve for throt 
tling the admission of air to one end of the 
cylinder, and a means independent of the op 
erating-valve for throttlin 
air from the other end of the cylinder; sub 
stantially as described. . 

34. The combination of a cylinder and a 
E. therein, of an E. a regul atable means independent of the operating 
valve for throttling the admission of air to 
one end of the cylinder, and a regulatable 

the exhaust of . 
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means independent of the operating-valve 
for throttling the exhaust P air from the 
other end of the cylinder; 'substantially as 
described. : : . 

35. In a regulating device of the character 
described, a casing with an exhaust-opening, 
and an admission-opening, and independent 
means for regulating each of said openings; 
substantially as described. 25 

In testimony whereof Ihereunto affix my 
signature, in the presence of two witnesses, 
this 21st day of November, 1905. 

GEORGE. F. STEEDMAN. 
Witnesses: 

HARRY A. HEPER, 
T. R. CLARKsoN. 


