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To all whom it may concern: 
Be it known that I, JoHN HASTIE, resid 

ing at Greenock, in the county of Renfrew, 
Scotland, have invented an Improved Self. 
Adjusting Crank, of which the following is a 
specification. 
My invention, for which I obtained British 

Letters Patent, dated 11th September, 1876, 
No. 3,561, has for its object the economizing of 
the Water used in hydraulic motive-power ap 
paratus, and is applicable with special advan 
ge in cases wherein the resistance is varia 
le. o 

A Water-driven engine, as hitherto con 
structed-with a cylinder and piston, for ex 
ample-has to be made at least large enough 
for the maximum power intended to be devel 
oped by it, while on less than the maximum 
power, with a given speed being required from 
it any time, the cylinder has still to be filled 
at each single stroke, and thus more Water 
has to be used than is really required for the 
diminished power. 
Myinvention consists in avoiding the waste 

referred to by arranging the parts to which 
the piston is connected so that the length of 
the piston's stroke becomes automatically ad 
justed to suit the power at any time. 

In the drawings, Figures 1 and 2 are verti 
cal sections, as at right angles to each other, 
and Fig. 3 is a face view of the crank-pin with 
the parts in immediate connection with it. 
The change in the length of stroke of the 

piston or pistons of the engine is, by my in 
vention, obtained by changing the distance of 
the crank-pin to,which the piston or pistons 
are connected from the center of the first-mo. 
tion shaft driven by it or them, and as all the 
parts by which my invention is carried out 
are in connection with the crank-pin and first 
motion shaft it is not necessary to show any 
other parts of the engine in the drawings, 
such other parts being arranged in any suita 
ble known way. The crank-pin 1 is fixed to a 
slide or plate, 2, fitted to slide in guides across 
the face of a crank-plate, 3, formed or fixed on 
the end of the first-motion or crank shaft 4, 
which is tubular. The crank-pin slide 2 is 
formed with cross-bars 5 on its inner side, 
which bars bear against opposite edges of a 

heart-shaped cam, 6, fixed on the end of an 
internal shaft, 7, passing through the tubular 
first-motion shaft 4, and indicated by dotted 
lines in Figs. 2 and 3. This first-motion shaft 
4 terminates at a point, 8, but may be said to 
be continued in a shaft, 9, made in the same 
piece with or fixed to the internal shaft, 7, but 
of larger diameter, the combination of shafts 
49, which are in one line, being carried in 
bearings 1011. On the shaft 9 there is fixed 
a hollow drum or pulley, 12, the cover 13 of 
which is loose on the shaft 4. The power of 
the engine may be transmitted from this pull 
ley 12 by means of a belt, or it may be trans 
mitted in any other convenient way from the 
shaft 9. Inside the drum 12 there are two (or 
it might be more) helical springs, 14, which act 
expansively between sockets formed in the 
drum and blocks 15, fitted with pulleys 16, 
round which cords (or it might be chains or 
wire ropes) pass, one end of each cord being 
adjustably fixed to lugs 17, formed on the drum, 
and the other to lugs 18, formed on the inner 
end of the tubular shaft 4. 

If the drum 12 is held or resisted by a cer 
tain strain while the tubular shaft 4 is turned 
in the direction of the arrow in Fig. 1, the 
cords become Wound on the tubular shaft and 
the springs 14 thereby compressed, and at the 
same time the movement of the tubular shaft 
4 relatively to the internal shaft, 7, makes the 
cam 6 move the crank-pin plate 2 so as to shift 
the crank-pin 1 outward from the center. The 
relative movement of the parts will go on un 
til the strain of the springs 14, due to their 
compression, balances the resistance to the ro 
tation of the pulley 12, and this relative move. 
ment, by increasing the throw of the crank-pin 
1, will increase the stroke of the piston or pis 
tons acting on it and the consequent expendi 
ture of Water for each stroke. A considera 
tion of the described actions of the parts will 
make it plain that the length of stroke and 
consequent expenditure of water must corre 
spond to the resistance to be overcome by the 
machine. . 
If the resistance varies, the throw of the crank-pin will be correspondingly adjusted by 

the automatic action of the parts, as an in 
crease in the resistance will cause more com 
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pression of the springs 14 and further relative by a cam on a shaft receiving motion from the 
movement in the direction to move the crank- crank-shaft through springs, on which the 
pin farther from the center, whereas when a greater or less strain, due to the resistance, 
diminution in the resistance occurs the springs acts to produee relative movements of the 
will re-expand and produce the reverse relative parts and consequent adjustment of the crank 
movements of the parts, and thereby slhorten pin by the cam, substantially as and for the 
the throw of the crank-pin and the stroke of purposes herein set forth. the piston or pistons. 
What I claim is- JOHN HASTIE, 
In hydraulic motive-power apparatus, oper- Witnesses: - 

ating by reciprocating pistons or equivalents, EDMUND HUNT, 
the crank-pin, movable to and from the center LO('K MOORE. 


