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Q are the guiding wheels carried by the 
frame C and running on tracks R. 
D is the control valve ?ylinder having the 

inlet and outlet ports. D', D, respectively, 55 
and the port D, which communicates with the 
cylinder. w 

E is the usual control valve which is op 
erated from the traveling car through the 
usual control cable or cables. 6o 

E' is the wheel or lever which is operated 

To all, Luhon, it toy concert: - 
Be it known that I, WILLIAM JOHN GREEN 

HOUGH, of the city and county of Philadel 
phia and State of Pennsylvania, have in 

5 vented an Improvement in Elevator Appara 
tus, of which the following is a specification. 
My invention relates to elevator apparatus, 

and consists of certain improvements which 
are fully set forth in the following specifica 

Io tion and are shown in the accompanying 
drawings. - , by the control cable or cables and moves the 
My particular invention relates to stop valve E through the pinion E°and rack E. 

valve mechanism for automatically operating . So far as the parts have been described 
a stop valve at a certain point in the ascent they are of well known construction and form 65 

I5 or descent of the car or cage, to close the port no part of the present invention. 
to the main cylinder and thereby automati- Between the port D of the control valve 
cally arrest the rapid movement of the eleva- chamber, and the port A’ of the cylinder Ais 
tor car or cage, and avoid the sudden and a valve chamber F in which is located a stop 
dangerous jar, which would occur if the at- valve G by which the passage through the 7o 

2 o tendant did not properly or reasonably op- chamber F may be opened or closed. 
erate the usual control valve, or if the con- G' is the valve rod of the valve G and pro 
trol valve or its operating devices were out of jects through the rear of the chamber. The 
order. rear-end of the valve rod G' is connected 

through a pitman G* with a crank H. con- 75 
nected with a sprocket wheel I so as to move 
with it. The sprocket wheel I is journaled 
on a suitable stud carried by the main cylin 
der or by a stationary frame. It is a second 
sprocket wheel journaled in a suitable stand- 8o 
ard I in the rear of the cylinder. 

J, J, are two sliding rods guided in suit 
able brackets J, and connected together at 
their ends by chains K, K' which pass about 
the sprocket wheels I, I' respectively. It is 85 

35 Referring now to the accompanying draw- apparent that the movement of either rod in 
ings for more particularly describing my in- either direction will, through these chains K, 
vention: Figure 1 is a side elevation of a por- K', turn the sprocket wheels I, I'. The chains 
tion of the lifting devices of an elevator appa- K, K' and rods J, J' thus constitute endless. 
ratus with the valve chambers in vertical sec- bands or chains. . 

4o tion. Fig. 2 is a side elevation of a continua - T, L' are clutches carried by the rods J, J' 
tion of the lifting device of Fig. 1. Fig. 3 is respectively and moving with them. These 
a transverse sectional view on the line ac-ac clutches are respectively adapted to receive 
of Fig. 2 looking to the left; and Fig. 4 is a clutch engaging parts, here shown as blocks 
horizontal sectional view on the line y-y of or heads M, M' carried by a frame. M secured 95 

45 Fig. 1. " . . . to and moving with the frame C. The 
A is the main cylinder. clutches L., L' are simultaneously and oppo 
B is the piston working in the cylinder A. sitely moving engaging pieces adapted, when 
C is the piston rod carrying on its end the operated, to impart motion to the stop valve 

frame C' in which are journaled the usual through the power transmitting connections; iod 
so movable sheaves C. . . . . . and the frame M with the heads M, M' is a 

Care the usual stationary sheaves. . . device carried by the piston actuated frame 
n 

It is the object of my invention to provide 
25 automatic limitstop devices of improved con 

struction and more positive action and to 
avoid jolting or jarring of the car or cage 
when the limit stop devices operate, so as to 
bring the car or cage to a gradual stop. 

3o It is also an object of my invention to en 
able the devices to be easily adjusted so that 
the speed of stoppage at the limits may be 
adjusted, and if desired the limits of opera 
tion may be increased or diminished. 
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for moving the simultaneously and oppo 
sitely moving engaging pieces. 
The clutches L., L' and blocks or heads M, 

M constitute locking devices for automati 
cally locking the rods J, J' to the moving 
head C, and thereby imparting movement to 
the wheel I and crank H and operating the 
stop valve. The special form of these lock 
ing devices is not material. I have shown my 
preferred construction in which I employ 
clutches each composed of two dogs L., L, 
pivoted to a collar L. adjustably carried on 
the rod, the dog L° being provided with a 
counterweighted extension L and also with 
a nose piece or trigger L, and the dog L with 
a toe piece Ladapted to be acted upon by the 
nose piece or trigger L of the dog L. The 
weighted extension L normally holds the 
dogs in the position shown in Fig. 2. It is ap 
parent that by throwing the weighted exten 
sion to the rear the dogs L., L will be opened, 
the trigger L'acting on the toe L to lift the 
dog L. 
The blocks or heads M, MI, may slide upon 

the guide rods J, J' respectively. 
N is a stationary rod or bar carried by the 

brackets J and extending adjacent to the bar 
or rod J. 

O, O' are trips carried by the bar N and lo 
cated respectively adjacent to the clutches L, 
I.', on the rods or bars J, J", in position to act 
upon the extensions L thereof. These trips 
are located slightly in advance of the clutches 
so as to permit the clutches to move to some 
extent before they are actuated. The trips 
O, O' may be adjustably supported on the rod 
N as by the collars O, and may be provided 
with rollers P upon their operative ends as 
shown. 

I shall now describe the operation of the 
apparatus. 
The elevator cage is operated by the move 

ment of the piston C in the usual manner; and 
the movements are controlled by the opera 
tion of the control valve E. The stop valve G 
normally occupies a position which will leave 
the inlet A' to the cylinder A slightly open, 
just enough to admit sufficient water to start 
a gradual movement of the piston B when the 
control valve is opened. Supposing the parts 
to be in the positions indicated in Figs. 1 and 
2 with the elevator lowered, the control valve 
closed and the block or head M held by the 
clutch I; when the control valve is opened 
to admit fluid to the chamber F, the slight 
amount which passes through the partially 
opened valve G will enter the cylinder A and 
move the piston B with a gradual movement. 
As the piston moves, the head or frame C' is 
correspondingly moved, and as the clutch L 
is locked to the head M, which is carried by 
the frame C, the rod J to which the clutch L is 
secured will be similarly moved. This move 
ment of the rod J will turn the sprocket wheel 
I through the chain K, and thus, through the 
crank H, pitman G' and rod G', will operate 
the valve G, opening it and permitting the 
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water to flow freely into the cylinder A. At 
this moment the trip O strikes the exten 
sion L of the clutch and opens it releasing 7o 
the head M and permitting the frame C’ to 
move without further movement of the rod J 
and the stop valve. The elevator car may 
then ascend at full speed under the control 
of the control valve E. As the limit of up- 75 
ward movement is reached the frame C has 
been moved to the rear until the block or head 
M' secured thereto strikes the clutch I and 
is engaged by it. As the head or block M' . . . 
strikes the clutch L' it moves it and the rod 8o 
J' back. This movement of the rod J turns 
the sprocket wheel I, and, through the crank 
H and its connections, restores the valve G to 
to its approximately closed position. The 
rapid movement of the elevator or car will 85 
thus be arrested and the car will be quietly 
stopped. The valve G will not ordinarily be 
entirely closed, but if through any cause the 
control valve should not be operated properly 
to actually stop the cage after the limit is go 
reached, the movement of the piston and head 
C beyond the limit will be sufficient to move 
the valve G far enough to positively close the 
stop valve. The apparatus thus acts as a 
safety device to positively stop the car after 95 
the proper limit of movement has been passed. 
In descending the operations are exactly re 
versed. When the control valve is operated to 
permit the water to be discharged from the 
cylinder, the water will at first gradually pass I oc 
through the slightly opened valve G and per 
mit a slight movement to the piston l under 
the weight of the descending cage. As the 
frame C' moves back the clutch L' being 
locked to the head M' is carried with it and Io5 
thus the rods J, J are moved and the valve 
G is opened as has been described. The trip 
O then opens the clutch L' and the frame C 
travels back until the limit of downward move 
ment is approached when the frame Mstrikes IIo 
the clutch I and moves it back, thus closing 
the valve G and arresting the rapid descent 
of the cage. At the same time the clutch Len 
gages the head M and the parts are again in 
the position shown in Figs. 1 and 2. As the I 15 
closing of the stop valve to arrest the rapid 
ascent or descent of the elevator car is accom 
plished by the movement imparted to the 
chain through the clutches and heads, it is 
apparent that a quick and positive action is I2O 
obtained, and as the valve is only approxi 
mately closed under normal conditions, the 
sudden jar, that would result from a quick 
full closing of the valve, is avoided. The said 
movement of the elevator is thus automati- I 25 
cally arrested and changed into a slow move. 
ment at the limits of ascent and descent and 
all sudden jolting is avoided. 
The advantage of employing the endless 

chain construction is that the stop valve is I3o 
moved in the same direction at the limit of 
the movement of the frame C. either back 
ward or forward. 
By employing the crank H to impart the 
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movements to the stop valve G, I am able to 
obtain a gradually increasing speed in open 
ing the valve, and a gradually decreasing 
speed in closing it, and the effect of this is 
to produce a gradually decreasing speed in the 
stopping of the cage and gradually increasing 
speed in starting it, from the limit. 

It is especially desirable in apparatus of 
this character that there should be provision 
for suitable adjustment. . To adjust the ra 
pidity of the operation of the stop valve, I 
prefer to make the crank Hadjustable. For 
this purpose I prefer to employ a sectional 
rod G with the sections united by an adjust 

T5 ing joint T, so that by adjusting the joint T to extend or shorten the rod G' the crank H. 
may be moved to the right or left to increase 
or diminish its throw and thus vary the speed 
of the movement of the valve G to adjust the 

2 C. 

25 

35 

length of the movement of piston before the 
operation of the stop valve. I prefer to make 
the clutches L., L, adjustable longitudinally 
upon the rods J. J. as by the set collars shown. 
The stops O, O' may also be made adjustable 
in a similar manner upon the rod N. 
The minor details of construction shown 

may be varied without departing from the in 
vention. 

Having now described my invention, what 
I claim as new, and desire to secure by Letters 
Patent, is 

1. In an elevator apparatus, the combina 
tion with the main cylinder, and the hoisting 
piston and frame, of a stop valve for control 
ling the port to the main cylinder, a crank, 
connections between the crank and stop 
valve, a movable clutch adjacent to the frame, 
power transmitting connections between the 
crank and clutch, a clutch engaging part car 
ried with the movable piston frame, and a 
trip arranged to operate the clutch and release 

45 
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the clutch engaging part after a given move 
ment. . 

2. In an elevator apparatus, the combina 
tion with the main cylinder, and the hoisting 
piston and frame, of a stop valve for control 
ling the port to the main cylinder, a crank, 
adjustable connections between the crank 
and stop valve, a movable clutch adjacent to 
the frame, power transmitting connections be 
tween the crank and clutch, a clutch engag 
ing, part carried with the movable piston 
frame, and a trip arranged to operate the 

after a given movement. 
3. In an elevator apparatus, the combina 

tion with the main cylinder and the piston 
and piston operated frame, of a stop valve 
for controlling the port to the main cylinder, 
an endless chain or band independent of the 
piston operated frame, power transmitting 
connections between the endless chain or 
band and the stop valve, and intermittently 
acting clutch devices between the movable 
piston operated frame and the endless chain 
or band, whereby at certain intervals in the 

clutch and release the clutch engaging part 

movement of the piston operated frame the 

3 

endless band is clutched and actuated, there 
by actuating the stop valve. 

4. In an elevator apparatus, the combina 
tion with the main cylinder and the piston 
and piston operated frame, of a stop valve 
for controlling the movement of the motor 
fluid in the cylinder, mechanism for operating 
the stop valve, two engaging pieces, Oppo 
sitely acting connections between said engag 
ing pieces and the valve operating mechanism 
so as to impart relatively opposite movements 
to the valve operating mechanism when said 
two engaging pieces are moved in the same 
direction, and a device controlled by the move 
ment of the piston operated frame success 
ively engaging the two engaging pieces in 
each full reciprocation, whereby the stop valve 
may move in opposite directions in each full 
reciprocation of the piston to first open and 
then close the stop valve. 

5. In an elevator apparatus, the combina 
tion with the main cylinder and the piston 
and piston operated frame, of a stop Valve 
for controlling the port to the main cylinder, 
a band or chain, power transmitting connec 
tions between the movable band or chain and 
the stop valve clutch mechanism between the 
piston operated frame and the movable band 
or chain adapted at certain intervals to con 
nect the band or chain with the piston oper 
ated frame and thereby cause the band to 
move and operate the stop valve, and a trip 
arranged in the path of the clutch mechanism 
to unclutch it and release the band or chain. 

75 
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6. In an elevator apparatus, the combina 
tion with the main cylinder and the piston 
and the piston operated frame, of a stop valve 
adapted to control the port to the main cyl 
inder, a movable band or chain, power trans 
mitting connections between the movable 
band or chain and the stop valve, a clutch 
carried by the band or chain, a clutch engag 
ing part carried with the movable piston oper 
ated frame and adapted at certain intervals 
to engage the clutch and move the band or 
chain and thereby operate the stop valve, and 
a trip located on the path of the clutch to un 
clutch it after a given movement. 

7. In an elevator apparatus, the combina 
tion with the main cylinder and the piston 
and the piston operated frame, a stop valve 
adapted to control the port to the main cyl 
inder, a movable band or chain embracing 
a bar J, a clutch L carried by the bar J 
with the freedom of longitudinal adjustment 
thereon, a clutch engaging part carried with 
the movable piston aetuated frame adapted 
at certain intervals to engage the clutch and 
move the band or chain, a trip to release the 
clutch after a given movement, and power 
transmitting connections between the band 
or chain and stop valve. 

8. In an elevator apparatus, the devices for 
automatically operating a stop valve of the 
main cylinder, consisting of movable endless 

IO5 

o 

I i5 
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13o 

chain or band embracing bars J, J., clutches 
carried by the bars J, J, a clutch engaging 
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part moving with the piston of the main cyl 
inder and adapted to engage either of the 
clutches carried by the bars J, J, and thereby 
move the chain or band, trips for releasing 
the clutches after a given movement, and 
power transmitting connections between the 
chain or band and the stop valve. 

9. In an elevator apparatus the combina 
tion with the main cylinder and the piston 
and piston operated frame, of the stop valve 
for controlling the movement of the motor 
fluid in the main cylinder, an endless chain 
or band, power transmitting mechanism be 
tween the chain or band and the stop valve, 
a clutch device carried by the endless chain or 
band on one side thereof, a second clutch de 
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vice carried by the endless chain or band on 
the other side thereof, and a device controlled 
by the movement of the piston operated frame 
to alternately engage first one and then the 
other clutch device in each full reciprocation 
of the piston in either direction, whereby the 
stop valve will be fully opened at the com 
mencement of the movement of the piston 
and will be closed at the end of the movement. 
In testimony of which invention I have 

hereunto set my hand. 
WILLIAM JOHN GREENHOUGE. 

Witnesses: 
ERNEST HOWARD HUNTER, 
C. H. NEW COMB. 

25 

  


