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JOHN FINDLEY THOMPSON, OF GREENSBOROUGH PENNSYLVANIA

Letters Patent No. 84 7 19, dated December 8, 1868

IMPROVED HYDRAULIC APPARATUS.
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The Schedunle referred to in these Lietters Patent and making part of the same.
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my mventlﬂn I will proceecd to describe its. construc-

To all whom it ma Y cmcern

Be it known that I, JoEN FINDLFY THOHPSOW of
(Greensborough, in the county of Greene, and State of
Peunsylvam&, have invented a newand useful Improve-
ment in Hydraulic Apparatus; and I do hereby declare
the following to be a full, clear, and exact description
thereof, reference being had to the accompanying draw-
mgs in two sheets, ma,kmg a part of this specification,
in which—

Figure 1 is a perspectwe view of my improvement;

. Pigure 2 is a rear elevation of the same; and
~ Figure 3 shows a section, as formed by mplane pass-
ing vertically and longltudm&Hy through the walking-

beam.

- Like letters of reference indicate like parts in each.

In the ordinary overshot water-wheel, the force

exerted on the wheel by the water is advaptageously

applied only at. those points at which a line passing
from the bucket to the axis of the wheel 18 exactly or
nearlyat right angles to a perpendicular; consequently |

the water in the buckets, at or near the top of the wheel,

and at or near the bottom, has but small leverage power,
and exerts but little force in producing motion.
My invention has for ifs object the more economieal

and efficient application of water-power to the propul-
sion of machinery, such that the water will, through-
the whole extent of its fall, operate on the machmely |

to which it is applied w1th almost its maximum of

leverage power.
The nature of my invention consists—

- First, in the eonstruction of upright cylinders, with

sultable ports and valves, whereby the weight of falling
columns of water shall act in producing motion alter-

nately on pistons arranged in such cylinders, and at- |°

tached to the opposite ends of a wa,lkmg-beam
Second, in combining, with such cylinders, tubular,

‘balanced 1 valves, for opening and closing the ports by

which the wa,ter is admitted into the pistons.
- Third, in the construction of devices by which to

render such valves adjustable, so as to cut off the sup-

ply of water at any desirable part of the stroke.

Fourth, in such construction of devices, that, while
a single motion shall operate both valves, the .open |
ports of one cylinder may be closed before the comple~ |
tion .of the downward stroke of its piston, without open- |
ing the ports of the other eylinder till the upward stroke
ot its piston shall be complete.

Fifth, in the construction of devices by Whleh a
greater or less length of throw is given to the valves,
whereby the ports are more or less completely uncov-
ered, for the admission of water to the pistons.

Smth in the construction and combination of de-
vices, by which the power thus genemted may he eco-
‘nomically &pplied, and so regnlated in its application as
to DBe ada,pted to *he amount of work to -be done; and
- Seventh, in the use of a mechanigm thus constructed
as & ﬂmd—met{:r -

~To enable those skilled in the art to make snd use

o

tion and mode of operation.

A is a suitable bed or foundaftion.

B is-a tank or reservoir, or may represent a head-
race, by which water is bupphed to the hollow c¢ylinders,
b .. These hollow eylmdels b V' are so situated with
reference to the reservoir B, that the water may flow

all around them, and be admitted into them through

ports on all sides, as presently to be explained.
- Cis awalkmg—bea,m the ends of which are connected
by shafts or piston-stems ¢ ¢ with pistons e¢, one in each

of the cylinders b V', such pistons being so fitted there-
in, with or mthout pac]ﬂng, as to oper&te closely though

freely.

From the walkmg—beam C, motion is- commumcated R

hy an arm, «; pitman 27, and crank ¢, or other like de-
‘vices, to a shaft D, on whmh is hung the fly-wheel D’;
thence the power 1s applled to other maehlnery in any-
known way.

In the sides of the cylmders b b, above the bottom
of the reservoir B, and also above the top of the pis-

tons ¢ €, at their hlghest point of throw, are the water-
Through these, water is allowed to enter
the cylinders b ¥, and, by 1ts weight, give to the pis-
tons e ¢ alter nately a downward throw. DBut to se-

ports d a.

cure the proper supply and cut-ofi, I surround each of
the cylinders b ¥ with. close-ﬁttlng tubular valves a a.

These valves.a &’ open and close the ports d d respect-
ively, opening alternately to allow the water to flow

into the cylinders b & and operate the pistons ¢ ¢, and

closing alternately to cut off the supply of water at any
desirable point of the downward stroke of the pistons.

 On the main shaft D, is an eccentric, f, which opera,te&

in a yoke, 14 the latter being connected by arod, f, to

a slotted lever, ¢, the shaft-pin o ﬂpera,tmg in the slot

o' of the lever g.
The rod 7 1

tapped sockets, so that the rod f” may be lengthened
or shortened at pleasure.

The lever ¢ is fastened at the lower end to some
fixed point which serves as a fulerum ; and at its other
end, through the intervention of a block I, with wrist
8, playmg in a slot, &, it dmres back and forth the recip-
rocating shaft /.

The block h is adjustable on the shaft Z and is fast-
- ened at any desirable point by a screw, s’.

The reciprocating shaft 7, by blocks r at either end,
actuates the levers m w, whmh last operate loosely on,
the rocking shafts p 9’ 1eSpect1ve1y
- The valve-lifters n »n’ are rigidly attached to the
rocking shafts p p'.

The supports % « extend each one from a slot.in. '
one lever, m or m/, to the correspondlng valve-lifter (O

1w, & Wrist on e&ch support w o playing in a slot, 7

The valve-lifters n %’ are so JOlnted together, ::md S0
connected, each to its valve @ or &, as to move such -
- valve up and down in the hne of the ms of its cyhnder

is thre&ded at either end with right and
left-hand serew-threads, which ends are inserted in -




~ One or both of the blocks ¥ are ttd‘]ubtlmble on the_ !

recipr oc&tmw shaft Z.

Tt will be observed that the arm z on the walking-
beam O is slotted, so that thé rear end of the pitman
z is adjustable therem

The crank ¥ is likewise made &LlJu&ta,ble by a slot in

the circular head ¥/, s0 as to bring the forward end of
the pitroan 2" nearer to or more remote from the eenme
~of motion.
~ The forward énd of the eccentric rod f7 15 carried b},
a support q, and by it is mlsed or lowered along the
slot, o
’I‘hls support is connected b} a lifter, q, mth @ IULL-

ing shaft, z, and this, in turn, is operated by a lever, .

| The opemtion of the--maehine, described is as follows ¢

The devices being, for example, in the position shown:

in figs. 2and 3, w Eht{ﬂ flows through the port d into the

CY 1111{1@1 b, and the weight of it on the plston ¢, gives |

the latter a downward thl OW,
During the descent of this piston e, the water con-
finues ﬂowmo in, filling the upper e,nd of the cylinder
b to the lev el of the w .;ttﬁI‘ in the reservoir or forebay
B, till it is-cut off by the downward throw of its valve
a. The water thus 1eat111g on the piston ¢, exerts its |
whole power on the end of the walki nﬂ-beam G, in a
direction nearly or exactly at right .:mgles to the beam.

- Thedescentof the piston ¢ throughthe walking-beam
C, arm =z, pitman 2/, and crank v, operates the axle D.
'I‘hlough the eccentric f, rod f7, lever g, reciprocating
shatt [, and the devices connecting them to the tubu-

lar m,lves « &, the valve « is slid down over the port.

¢ at the time, or a little hetfore the piston ¢ has com-
pleted its downward throw.

end of the cylinder b, or below suitable ports in the
cylinder b, and the water is discharged. |
1, as shown in fig. 3, the piston descends below the

lower end of its Gyhnder b, it should be kept centred

in the axial line of its cyhnder by guides 4.

‘In the mean time, the same motion of the recipro-
cating shaft 7, whmh closed the valve ¢ down over the
port d, raises the opposite valve &', and uncovers the
ports ¢ in the other cylinder ¥ Tts. piston, ¢, then
being at the highest point of its stroke, water is thus
admitted into tlus cylinder, with the result aheady
described. =

Thus water.is admitted and discharged alternately

into and from the opposite cylinders, exerting in each |

the maximum of power on the walking-beam.

The objects 1n view, in the various adjustments re;
ferred to, are as follows

TFirst. By the slotted arm 2 and slotted cranL Y, 1

‘adapt the power to the resistance, or, in other words, -

to- the work to be done, the amount of water bemg
- often variable, as well as the resistance. The prin-
ciples on which such ad]usbments should be made. are
well known.,

~ Second. The eccentrie, f, is adjustable in its yoke, £,
S0 as to give the reciprocating shaft I a throw earlier
or later in the revolution of the shaft D, and open and
close the valves at any time desired.

Third. By the lever 2/, shaft z, lifter ¢, and support
g, I raise or lower the forward end of the rod J” in the
slot 0. By raising or lowering it, I increase or decrease
the length of the throw of the sha,tt l, and consequently
~ the height t0 which the valves « & &1 e lifted, and the
extent to-whu,h the ports d d are uncovered.

Fourth. By shifting the adjustable block 7,:and so

~increasing or lessening the length of the shaft Z between
' the blocks I !, and shitting the position of the block i

to correspond, I accomplish the result last stated, and
also secure an adjustable cut-off,

By shortening the shaft I betwéen the heads 7 I, 1
give the valves a @’ a quicker downward throw, hereby

closing the ports ¢ &, and cutting off the water before |

By this the supply of
water is cut off. The piston e passes helow the lower

]

|

.80 as to utilize the entire volume of water.

34,719

the completlon of the dOWIlWELI d stroke of the piston..
If the shaft 7 be lengthened, the reverse is the case.

By‘ the coustruction shown for operating the valves:
~« «f, I am enabled to secure their full and effective
. oper a,tmn ‘with but a part of the motion usunally given

to other v a;lves
With the throw of the 1eupr0cat1ng shaft I, the valve

‘at its rear end drops, covers the ports, and as it would -
be a waste of motion to throw it further, as well as

oceasion a loss by friction, I let it rest on 'the bottom
-of the reservoir or forebay, and, by a slot, +, In the
levers m m/, allow the ends of the supports fu- ' to play.

up and down during the remainder of the forward throw

~of the shaft I and its return to the same point. The

supports 2 4’ then come into requisition, and the valves
receive an upward throw or lift, as already described.
By extending the forebay B’ around the valves « «,

I secure a uniform pressure of water on all sides, and |
‘| thus perfectly.balance them. Loss of power from fric-

tion, and wear and, tear, are thus reduced to a mini-
mum.

- If the fall be e{}nsulel able the walking-beam can be
lengthened, so that the wa,ter will always act in a line
never varying but a few degrees from a right angle with

. the walking-beam.

The cylindels can be made of auy desired capacity,
Then, by
“adjusting the length of the arm or crank, so as most
effectually to adapt the power and mo 61011 thus pro-
duced to the resistance, I construct an economies!
cheap, and effective water-power.

Ordinarily, only the weight of the water is used, but

the cylinders may he covered, and connected Wlth a
head of  water; wherebv the force of an escaping cur-
rent or rush of water may be made available for the
purposes named.

The apparatus described Is usetul as @ fluid-meter, '

as well as a water-power. For such use, the valves «
« may be set so as to cut off when the cylmdels are
full, or before, if so preferred.. Then the capacity. ot
t_le cylinders, up to the point of cut off, being known,
the quantity of fluid run through tﬁem may be easily
ascertained. " In connection with water-works-for sup-
plying a city with water, the apparatus descnbed would
be of great value.

What I elaim as my mventlon, and desire to secure

by Letters Patent, is—

1. A pair of upright stationary cylinders, rha,vm g
ports for the admission of water from the forebay, in
combination with valves @ «, which open and close
such ports, and pistons e ¢, which operate inside the

eylinders, and are attaehed to the opposite arms of a

walking-beam, substantially as and for the- purposes |

above set; forth.
2. A reciprocating shaft I, when used for actuating
the valves of'water-power cylmders b b, and constr ucted

with adjustable connections, & and Z for securing an -
adjustable or variable cut-off, and gmn any desirable -

lift to the valves; substantia; ly as above set forth.

3. Imparting to the reciprocating shatt 7 a greater.

or less length of throw, by raising or lowering in a slot,
o', the forward or operating-end of an eccentric rod s I
the devices being constructed and operated substan-
tially in the manner ::md for the purposes hereinbefore
set forth. |

4. The slotted levers m ', when connected by. bup-
ports u @’ with the mlve-llfter::. n #, in such way that
the open port of one eylinder may be closed before the
completion of the downward stroke of its piston, with-

- out opening the ports of the other cylinder till the up-
ward stroke of its piston shall be nearly or quite com-

plete, substantially as and for the purposes hier einbefore
exXpr essed |

5. The slotted arm z, on the walking-beam C of a

- water-power, and the slatted clrcu]zu head o/, or its
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equimleﬁt, connected together by a pitman, /, adjust- | In 'te‘sﬁmdny' whereof, 1, the .said JOoAN FINDLEY
able at each end, the parts being arranged and oper- | THOMPSON, have hereunto set my hand.
ating substantially as and for the purposes hereinbefore JNO. FINDLEY THOMPSON.

set forth. ' ' | . | | Witﬁegseg; | .
6. The upright cylinders & &, with valves, ports, and ErL TORRANCE,
pistons, as a fluid-meter, constructed and operatedsub- | G, H. CHRISTY.

- stantially as and for the purposes hereinbefore set torth.
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