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To all auhon, it naily concern: 
Beit known that I, ERASMUS D. LEAVITT, 

Jr., of Cambridgeport, in the county of Mid 
dlesex and State of Massachusetts, have in 
vented certain new and useful Improvements 
in Hoisting-Engines, of which the following, 
taken in connection with the accompanying 
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drawings, is a specification. - 
In mining commnities where steam hoist 

ing-engines are used for the purpose of rais 
ing ore from the mines it is frequently found 
desirable to transmit to the hoisting-drum an 
intermittent motion which shall be entirely 
independent of any motion which may be 
transmitted from the main engine; and it is 
to accomplish this result which is the object 
of this invention, which consists in certain. 
novel features of construction, arrangement, 
and combination of parts, which will be read 
ily understood by reference to the description 
of the drawings and to the claims to be here 
inafter given. w 
Of the drawings, Figure 1. represents an 

elevation of my improved device for impart 
ing to the hoisting-drum an intermittent ro 
tary motion and showing said drum cut in 
section. Fig. 2 represents a central vertical 
longitudinal sectional elevation of the fleet 
ing-engine of said device. 
a similar sectional elevation of the fleeting 
strap cross-head and its bed-plate, the fleeting 
strap ends and their connections with said 
cross-head being shown in elevation. Fig. 4 
represents a transverse sectional elevation of 
the fleeting-engine cylinder, the cutting-plane 
being on line 11 on Fig. 2. Fig. 5 represents a 
central longitudinal sectional elevation of the 
fleeting-engine cross-head. Fig. 6 represents 
an end elevation of the same, the ends of the 
side bars and a portion of the trunnion-block 
being shown in sectionin order to more clearly 
illustrate the method of connecting said cross 
head to the fleeting-cylinder piston-rod. Fig. 
7 represents a transverse sectional elevation 
of the same, the cutting-plane being on line 
22 on Fig. 5. Fig. 8 represents a transverse 
sectional elevation of the Same, the cutting 
plane being on line 33 on Fig. 5. Fig. 9 rep 
resents, a sectional elevation of a portion of 
one of the sliding pipes and its packing. Fig. 
10 represents a transverse sectional elevation 
of the fleeting-strap cross-head. - Fig. 11 rep 

Fig. 3 represents 

resents a section of the guide for the fleeting 
engine cross-head. Fig. 12 represents a sec 
tion of the guide for the fleeting-strap cross 
head. Figs. 13 and 14 represent details of 
the fleeting-strap end connections. Figs. 15, 
16, and 17 represent, respectively, a rear ele 
Vation, a side elevation, and a front elevation 
of the hydraulic valve-gear. Fig. 18 repre 
sents a sectional elevation of the valve stand 
and chest, the cutting-plane being on line 4 4 
on Fig. 20. Fig. 19 represents a horizontal sec 
tion of the same, the cutting-plane being on 
line 55 on Fig. 20. Fig. 20 represents a front 
elevation of the upper portion of the valve 
stand. Fig. 21 represents a sectional eleva 
tion, the cutting-plane being on line 6 6 on 
Fig. 16. . 
In the drawings, A is the bed-plate, upon 

which is secured the cylinder B, in which is 
mounted the piston B', to, which is attached 
the piston-rod B°, the outer end of which is 
fastened securely to the trunnion-block C by 
means of the key a, which block C is pro 
vided with the trunnions a? a ', extending 
from opposite sides thereof into suitable bear 
ings in the side bars, C'C', of the fleeting-en 
gine cross-head. The side bars, C'C', are se 
cured together by the transverse bars C°C, 
the ends of which project beyond said side 
bars, C'C', into the open slots act, formed in 
the guides C, so that said frame C'C' C° C? 
may be reciprocated back and forth therein 
as the piston B is reciprocated within the cyl 
inder A. 
To the side bars, C'C', and above the trans 

verse bars C°C, are secured the two cylin 
ders D and D', the former of which is some 
what larger than the other in diameter. The 
ends of these cylinders which are toward each 
other are provided with suitable openings to 
receive the plunger D, which is adapted to 
reciprocate within said cylinders, which are 
securely tied together at their upper sides by 
the tie-rod b. 
To the plunger D is pivoted at b' the link 

b', to the free end of which is pivoted the up 
per end of the lever E, which is mounted 
upon the fulcrum-pin c, Secured in the side 
bars, C C, and which extends beyond said 
fulcrum-pin c, and has pivoted to its lower 
end one end of the connecting-rod F, the op 
posite end of which is pivoted to the lower 
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end of the lever F, which is mounted upon 
the fulcrum-pin d, secured in the cross-head 
G, which is provided with laterally-project 
ing lips d', which extend into the grooves (l, 

5 formed in the guides. G'upon either side of 
said cross-head G. . . . . . . . . . . . . . 
The fulcrum-pin c is connected to the full 

crum-pin d by means of the rod H, SO that 
the cross-head G will reciprocate whenever 

to the side-bars, C'C', with the pinc, are recip 
rocated; but the grooves d are made curved 

drum, which is located immediately above 
the center of said guides. G', as shown in Fig. 

151, so that when said cross-head Gis recipro 
cated it will always remain the same distance 
from the axis of the shaft, upon which the 
hoisting-drum is mounted, only that portion 

a part of and conforms to all the motions of 
the hoisting-drum. ; : 
To the upper end of the lever F" is pivoted 

the link J', the opposite end of which is piv 
25 oted to the casting J, secured to one end of 

. . . . . . . . . the steel strap K in any well-known manner. 
The steel strap. Kpasses nearly around the 
brake-wheel J. and has secured to its other 
end another similar casting or end piece, K', 

35 to which is pivoted in a well-known manner 
the threaded bolt. lx, upon which is adjusta 
bly mounted the stirrup IX, secured to the 
fulcrum-pind. 

. . . . . The outer ends of the cylinders D and D' 
: 35 are provided, respectively, with the nozzles 

I) and D, into which the pipes L and L are 
secured, so that they will reciprocate with 
the cylinders D and D', the other ends of said 
pipes extending, respectively, into the cylin 

4o drical water-chambers M and M', formed in 
a suitable casting secured above said cylin 
der B. 
The joints where the pipes L and L' pass 

into the said chambers M and M' may be 
45 packed in any well-known manner; but I pre 

fer the packing shown in Fig. 9, in which e is 
a composition bushing, e' is the leather 
packing, and e' is a nut to crowd the packing 
into place. 
To the platform N., located above the fleet 

ing-engine, is secured the stand N', to the 
front side of which is secured the valve-chest 
N°, in which are mounted the vertical valve 
stems 9 g, which operate the valves g’ g’ to 

55 open and close the ports in a well-known 
10. 

The inlet - pipe h communicates directly 

SO 

with the interior of the valve-chest N°, while 
the exhaust-pipe h' communicates with the 

6o chamber h° in the stand N, which chamber 
his provided with the portsh: h, which com 
municate with the interior of the valve-chest 
and are continually covered by the valves g’ 
g', so that the inlet-water is prevented from 

65 passing through the same without first pass 
ing through the fleeting-engine. Above the 

and concentrie to the axis of the hoisting 

of which is shown in the drawings which is 
2O, known as the “brake-wheel 'J, which forms 

w (i. 

which coln municates through the pipe l' with 
the back or left-hand end of the fleeting-en 
gine cylinder, while below said port his an 
other similar port, i, which communicates 
hand end of said cylinder. 
Above the right-hand port his a port, k, 

which communicates through the pipelk' with 

through the pipe with the front or right 

75 
the chamber M', which in turn communicates 
through the pipe L' and nozzle D with the in 
terior of the small clamp-cylinder D', while 
beneath said port his located a similar port, 
l, which communicates through the pipel 
with the chamber M, from which the water 
may pass through the pipe L and nozzle D' 

I to the cylinder D. - 
Each of the valve-stems g g is connected at 

its lower end by means of the links l l to the 
inner end of the lever l', which is pivoted at 

to the cross-headl, and the opposite end of 
which is connected by the link l to the end 
of the leverl, secured upon one end of the 
shaft l, which is mounted in the stand l, and 
has secured to its opposite end the hand-lever 
O, by which the valve may be operated to di 
rect the water through the upper or lower 
port, as desired, all in a well-known manner. 
The cross-head is mounted in the guide 

n, Figs. 16 and 21, which is secured to the 
platform N, while to the lower end of said 
cross-head is secured the upper end of the 
link in', the opposite end of which is mounted 
upon the pin ma", secured to the enlarged 
end of the link-shaft mat a short distance 
from the center of said shaft in, which is 

too. . . . 

mounted in a bearing in the bracket m, and 
has secured to its other end the lever n, 
the outer end of which is connected by the 
rod n' to the pantograph P, of the usual con 
struction, which is hung from the bracket O, 
secured to the under side of the platform N, 
and which has its free end connected to the 
cylinder D, so that all motion of said cylin 
der will be transmitted through said panto 
graph to said connecting-rod n, the amount, 
of movement, however, of said rod n' being 
greatly reduced as compared with the move 
ment of said cylinder. 
The operation of my invention is as fol 

lows: The right-hand lever O is first moved 
toward the frame N, (see Fig. 1) thus raising 
the valve g', so that the water may pass from 
the inlet-pipe h to the interior of the valve 
chest N° and from this chamber through the 
lower port, k, to the pipe k, through which 
it is carried to the chamber M, from which it 
passes through the pipe L and nozzle D into 
the interior of the cylinder D, thus forcing 
the plunger D' toward the brake-wheel J, and 
moving the lever E about its fulcrum-pin c, 
and causing the connecting-rod F to move to 
ward the fleeting-engine cylinder, which move 
ment of the rod F is transmitted to the lever 
F', causing the same to move about its full 
crum d, so that the ends of the fleeting-strap 
K will be brought nearer together, thus se 

left-hand port l', Figs. 19 and 20, is a port, 'i, curely clamping said wheel J in an obvious 
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manner. While the inlet-water is passing 
into the cylinder D, the Water in the cylinder 
D' will be forced out by the plunger D?, said 
water passing through the nozzle D and pipe 
L' into the chamber M', from which it passes 
through the pipe k" to the port k, along the 
valve g’ to the port hinto the chamber h° in 

... Id 

the stand N', from which it is carried away 
by the exhaust-pipe h'. The wheel J being 
securely clamped by the strap K, the left 
hand lever O is moved toward the frame N, 
thereby moving the valve g', so as to uncover 

2 O 

the exhaust-pipe h'. 
connected by the piston-rod B° to the side 

35 

45 

the port i°, so that the water may pass through 
the same to the pipe i, through which it is 
carried to the front or right-hand end of the 
fleeting-engine cylinder. While the cylinder 
B is being thus filled, the piston B' is being 
moved to the left or away from the brake 
wheel J by the action thereon of the water 
being admitted to said cylinder from the pipe 
i. As the piston B moves toward the left 
hand end of the cylinder, the Water contained 
in that end is forced out through the pipe i' 
to the port i, through which it passes along 
the valve g' to the port hand the chamber 
h, from which the water is carried away by 

The piston B' being 

bars, C'C', upon which the cylinders D and 
D' are mounted, it is obvious that said cylin 
ders, the pipes L and L', and the pin c, 
mounted in the side bars, C'C', will all con 
form to the reciprocating movements of the 
piston B', and since the pin c is connected by 
the rod H to the pin d, mounted in the cross 
head G, said cross-head G will also be recip 
rocated by the action of the water upon the 
piston B'; but by virtue of the curvature of 
the guides G' G', in which said cross-head G 
is mounted, said cross-head will of necessity 
travelin a path concentric with the axis of 
the shaft I, so that the fulcrum-pin d will at 
all times remain the same distance from the 
rim of the wheel J. When said strap K is 
clamped to said wheel J and said cross-head 
G is moved toward the cylinder B, it is obvi 
olis that said wheel J will be moved about its 
axis a distance equal or nearly equal to the 
stroke of the piston B within the cylinder B. 
The movement of the cylinder Daway from 
the drum causes its motion to be transmitted 
through the pantograph P to the rodn', which 
in turn operates the lever n, which turns in 
its bearing the shaft m, so that the pin m° 
will be lowered, which motion will be trans 
mitted through the link n' to the cross-head 
l, causing the same to assume a lower posi 
tion. As the upper end of said cross-head is 
is pivoted to the lever l'at l, said lever l' is 
made to swing about the joint p, so that the 
free end of said leverl' is lowered sufficiently 
to cause the valve g' to cover both the ports 
i and i, when no more water can be trans 
mitted to either end of the fleeting - engine 
cylinder, and consequently the movement of 
the piston B' and the parts secured thereto 
will cease, and as said cylinder is filled with 

water upon either side of said piston it will 
be locked, so that it cannot move in either 
direction. The length of stroke of said pis 
ton, and consequently the amount of move 
ment of said wheel J, may be predetermined 
by the movement of the lever O. For in 
stance, supposing the piston B' is at the right 
hand end of the cylinder B and it is desired 
to move it into the position in which it is 
shown in the drawings, the operator will move 
the right-hand lever O sufficiently to clamp 
the wheel J, and then he will move the left 
hand lever O into the position in which it is 
shown in Fig. 16, and in which position it will 
be locked to the frame by the locking device 
ir, which may be of any well-known construc 
tion. As has already been described, the 
water will pass through the pipe to the 
front end of the cylinder B, causing the pis 
ton B' to move away from the drum; but as 
soon as the cylinder D has moved into the 
position shown in the drawings its motion , 
will have been transmitted through the auto 
matic stopping device to cause the cross-head 
to be lowered and operate the lever l' and 
the valve g', so that they will assume the po 
sitions shown in the drawings, when the move 
ment of said piston B will cease, as has al 
ready been described. This is accomplished 
by virtue of the fact that as soon as the cyl 
inder D begins to move toward the cylinder 
B or away from the drum the cross-head li 
and valve g' will begin to be lowered, and if 
the valve g’ is in one case only moved by the 
lever O a short distance, so that it but par 
tially uncovers the port , while in another 
case said valve is moved far enough to en 
tirely uncover said port , it follows that the 
valve g’ in the first instance, having a shorter 
distance to travel, will cover both ports and 
i° sooner than it would cover the same ports 
in the latter case, where the valve must travel. 
a longer distance before the Water is cut off 
from passing to the cylinder B. By virtue of 
this fact it is obvious that any length of 
stroke of the piston B may readily be deter 
mined, and if it is desired that the piston 
should travel the entire length of the cylin 
der B the operating-lever is moved as far to 
the rear as possible, which will cause the 
valveg to be moved upward as far as it can 
go, so that the said valve will not be able to 
again cover both the ports i and * until the 
piston B' has moved to the rear end of the 
cyilnder B. 
In order to release the wheel J and move 

the parts back to their former positions pre 
paratory to another grip-and-pull operation, 
the operator moves the right-hand lever to 
ward the left-hand side of Fig. 16, thus un 
covering the upper port, k, and allowing the 
inlet-water to pass through the same into the 
pipe k", through which it will be carried to 
the chamber M', and thence through the pipe 
L' and nozzle D to the interior of the cylin 
der D', thus forcing the plunger D° toward 
the cylinder ID and releasing the clamp of 

o 

So 

9 O 

95 

OO 

O 

II5 

I 25 

  

  



O 

25 

35 

45 

55 

the strap K upon the wheel J, the water in 
the cylinder D being forced out through the 
pipe I, the chamber M, the pipe k, the port 
l, along the valve g' to the port hi, into the 
chamber hi, and away by the exhaust-pipe h'. 
The operator will then move the left-handle 
ver toward the left side of Fig. 16, thus low 
ering the valve g", so as to uncover the port , 
so that the inlet-Water may pass through the 
same into the pipei', by which it is conveyed 
to the back end of the cylinder B, thus forc 
ing the piston B' toward the drum, and with 
said piston the cylinders D and D', which 
movement will operate the pantograph P, the 
connecting-rod n', the lever n, the shaft n, 
the link n, and the cross-head l to again 
raise the end of the lever l' and the valve g', 
so that said valve will again cover both of 
the ports i and . It is obvious that in this 
operation the strap K will be simply slipped 
around the wheel J without moving it about 
its axis. 

It is evident that by clamping the wheel J 
and allowing the cylinder B to remain filled 
with water, with the valve g' over the ports i 
and i, this device may be used as a brake. 
With the foregoing it is believed that the 

operation of my invention will be readily un 
derstood without further description, while 
its advantages are obvious. 
What I claim as new, and desire to secure by 

Letters Patent of the United States, is 
1. In combination with the brake-wheel of 

a hoisting-drum, a reciprocating cross-head, 
a lever pivoted to said cross-head, a strap en 
circling said wheel and connected at one end 
to said cross-head and at the other end with 
one end of said lever, and means for moving 
said lever in one direction to clamp said strap 
to said wheel, so that said wheel will move 
about its axis with said cross-head and in the 
opposite direction to loosen the grip of said 
strap upon said wheel. 

2. In combination with the brake-wheel of 
a hoisting-drum, a cross-head reciprocating in 
a path concentric with the axis of said wheel, 
a fulcrum-pin mounted in said cross-head, a 
lever mounted upon said pin, a strap encir 
cling said wheel and connected at one end to 
said cross-head and at the other end with one 
end of said lever, a reciprocating frame, a le 
verpivoted to said frame, arod connecting the 
lower ends of said levers, another rod connect 
ing said cross-head and said sliding frame, 
two cylinders secured to said reciprocating 
frame, and a reciprocating plunger mounted in 
said cylinders and connected with the upper 
end of the lever pivoted to said reciprocating 
frame. 

3. In combination with the brake-wheel of 
a hoisting-drum, a fixed cylinder, a recipro 
cating piston mounted within said cylinder, a 
cross head or frame mounted in suitable 
guides, a rod connecting said cross-head with 
said piston, a lever mounted upon said cross 
head, an engine-cylinder mounted upon and 
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movable with said cross head or frame, a pis 
ton fitted to said cylinder and arranged to be 
reciprocated therein and connected to one end 
of said lever, a second cross-head mounted in 
guides located beneath said brake-wheel and 
curved to an arc of a circle concentric to the 
axis thereof, a rod connecting said two cross 
heads, a lever pivoted at or near the center 
of its length to said second cross-head, a 
brake-strap surrounding said brake-wheeland 
connected at one end to said second cross 
head and at its other end to one end of the 
lever carried by said cross-head, and a rod 
connecting the other end of said lever with 
the lever pivoted to the first-mentioned cross 
head or frame. 

4. In combination with a fixed cylinder, a 
piston reciprocating in said cylinder, a frame 
adapted to slide in suitable guides, a rod con 
necting said piston with said frame, two cyl 
inders secured to said frame in axial line with 
each other, a plunger mounted in said cylin 
ders and extending from one to the other, a 
casting secured to said fixed cylinder and 
provided with two parallel water-chambers, a 
pipe secured to one of said sliding cylinders 
and extending into one of said water-cham 
bers, another pipe secured to the other slid 
ing cylinder and extending into the other 
water-chamber, and pipes leading to the outer 
ends of said water-chambers to admit the Wa 
ter thereto or exhaust it therefrom, as the 
case may be, valves for controlling the flow 
of water to or from said water-chambers, a 
two-armed lever pivoted to said reciprocating 
frame and connected at one end to said plun 
ger, a brake-wheel, a second cross-head located 
beneath said brake-wheel, curved slides for 
guiding said second cross-head in a path con 
centric to the axis of said brake-wheel, a sec 
ond two-armed lever pivoted to said Second 
cross-head, a brake -strap surrounding said 
brake-wheel, a rod connecting said recipro 
cating frame and second cross-head, and a 
rod connecting the lower ends of the two two 
armed levers. 

5. In combination with the brake-wheel of 
a hoisting-drum, a cross-head reciprocating in 
a path concentric with the axis of said wheel, 
a fulcrum-pin mounted in said cross-head, a 
lever mounted upon said pin, a strap encir 
cling said wheel and connected at one end to 
said cross-head and at the other end with one 
end of said lever, a reciprocating cross head 
or frame, a lever pivoted to said frame, a rod 
connecting the lower ends of said levers, an 
other rod connecting said cross-head and said 
reciprocating frame, two cylinders secured to 
said reciprocating frame in axial line with 
each other, a reciprocating plunger mounted 
in said cylinders and extending from one to 
the other and connected to the upper end of 
the lever pivoted to said reciprocating frame, 
a fixed cylinder, a piston mounted in said 
fixed cylinder and adapted to reciprocate 
therein, and a rod connecting said piston to 
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said reciprocating frame, so that said frame, 
said cross-head, and said piston will all move 
in unison. ... " . 

6. In combination with the brake-wheel of 
a hoisting drum, a reciprocating frame, 
two cylinders secured to said frame in axial 
line with each other, a plunger mounted in 
said cylinders and extending from one to the 
other, a lever pivoted to said reciprocating 
frame and connected at one end to said plun 
ger, and pipes connecting with the outer ends 
of said cylinders to admit water to reciprocate 
said plunger, a cross-head located beneath 

15 
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said brake-wheel and arranged to be recip 
rocated in a path concentric to the axis of 
said wheel, a two-armed lever pivoted to said 
Cross-head, a brake-strap surrounding said 
brake-wheel and pivoted at one end to said 
cross-head and at its other end to one end of 
the lever carried by said cross-head, and a 
rod connecting the other end of said lever 
with the lower end of the two-armed lever 
Carried by said reciprocating frame, 

7. In combination with the brake-wheel of 
a hoisting-drum, a reciprocating frame, a cyl 
inder and piston for transmitting motion to 
said reciprocating frame, a valve-seat pro 
vided with an exhaust-port and another port 
upon either side of said exhaust-port, pipes 
connecting said outer ports with the opposite 
ends of said cylinder, a valve adapted to 
cover all of said ports or either two of them, 
as desired, a valve-stem for operating said 
valve, a lever connected at one end to said 
Valve-stem and at the other end to a fulcrum 
pin which is adapted to be raised or lowered 
at the will of the operator, a sliding cross 
head pivoted at one end to said lever, and 
a series of links and levers interposed be 
tween said reciprocating frame and said cross 
head, by which, when said frame is moved 
away from the hoisting-drum, said cross-head 
will be moved so that all the ports in the valve 
seat will be closed by said valve. 

S. In combination with the brake-wheel of 
a hoisting engine and a gripping or clamp 
ing device constructed and airanged to be 
intermittently clamped to and released from 
said wheel, a fixed cylinder, a piston working 
in said cylinder, a reciprocating frame or 
cross-head connected by a piston-rod to said 
piston, a pair of differential cylinders mounted 
upon and movable with said frame, a differ 
ential plunger fitted to said cylinders and 
extending from one to the other, a lever 
mounted on said frame and connected at one 
end to said differential plunger and at its 
other end to the gripping device, a pair of 
fixed water-chambers, pipes leading from the 
interior of said water-chambers to the oppo 
site ends of said differential cylinders, a valve 
chamber provided with two sets of ports lead 
ing therefrom and two valves to cover said 
ports, pipes leading from the two outer ports 
of one set to the opposite ends of the fixed 
cylinder, pipes leading from the two outer 
ports of the other set to the interior of the 

water-chambers, a cross-head connected at 
one end with the stem of the valve that con 
trols the flow of water to the fixed cylinder, 
and a system of links and rods connecting 
the other end of said cross-head to one of said 
differential cylinders or to the frame on which 
said cylinder is mounted. 

9. The combination of the fixed cylinder B, 
the piston B', the piston-rod B°, a reciprocat 
ing cross head or frame connected to said 
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piston-rod, the differential cylinders D and D', 
mounted upon and movable with said recip 
rocating frame, a differential plunger fitted 
to said differential cylinders and extending 
from one to the other, the fixed water-cham 
bers M and M', the pipes L and L', the Valve 
chamber N, the two valves g'g'', the ports i. 
i, h, h, k, and k", pipes connecting ports 
and * with the opposite ends of the cylinder B, 
pipes connecting the ports k and k. With the 
water-chambers M' and M, respectively, the 
valve-rods gg, hand-levers O, means for lock 
ing one of said levers in any desired position, 
links l and l, levers l and l, the cross-head 
l, the pantograph P, the crank-shaft n, le 
ver n, and rod n, all constructed, arranged, 
and operating substantially as described. 

10. In combination with the brake-wheel of 
a hoisting-drum, a reciprocating cross-head, a 
strap encircling said wheel and secured at One 
end to said cross-head, a frame reciprocating in 
unison with said cross-head, a lever for causing 
said strap to grip the said wheel when said 
cross-head is at one end of its movement and 
to release the same when at the other end of 
its movement, a pair of differential cylinders 
mounted upon and movable with said frame, 
a differential plunger fitted to said cylinders 
and extending from one to the other, a two 
armed lever pivoted to said frame and con 
nected at its upper end to said plunger, a 
rod connecting the other end of said lever 
to the strap-clamping lever, a valve-seat pro 
vided with three ports in line with each other, 
a fixed cylinder, a piston adapted to recipro 
cate within said cylinder and connected with 
said frame, pipes connecting the ends of said 
cylinder with two of the ports in said valve 
seat, a lever for operating said valve to un 
cover either of the outer ports and allow Wa 
ter to pass into either end of said cylinder 
and cause the piston, frame, and cross-head 
to be moved toward or from said drum, as may 
be desired, and a system of links and levers 
connecting said reciprocating frame with the 
valve, and so arranged that it will cause said 
valve to cover said ports when said frame has 
moved a predetermined distance and pre 
vent all further movement in that direction. 

Intestimony whereof Ihave signed my name 
to this specification, in the presence of two 
subscribing witnesses, on this Sth day of Oc 
tober, A. D. 188S. 

ERASMUS D. LEAVITT, JR. 
Witnesses: 

FRANCIS U. DEAN, 
GEORGE E. WHITNEY. 

95 

IOC) 

I IO 

II5 

2C) 

I 25 

  


