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To all whony it may concern:

Be it known that I, ANDREW HIGGINSON, a
subjecb of the Queen of Great Britain, resid-
ing at Liverpool, in the county of Lancaster,
England, have invented a new and useful

Improvement in Transmitting Power, (for

which I have received the following Letters
Patent: InGreat Britain, No. 2,701, dated May
31, 1883; in France, No. 157,409, dated Sep-
tember'6, 1833; in Belgium, No. 62,580, dated
September 7, 1883 and in QGer many, No.
26,435, dated Septembe1 6,.1883, and nowhere
else,) and I do hereby- declare that the follow-
ing 18 a ' full, clear, and exact description of
the invenbion, which will enable othersskilled
in the art to which it appertains to make and
use the same.

Thisinventionrelatesto transmitting power,-
through the agency of water or other suitable
lignid, for actuating punching, riveting,
shearing, and like machinery or apparatus
where great power is required to act during
short intervals of time. - Heretofore such ma-
chinery or apparatus, whether actuated by
hydraulic power or otherwise, has absorbed
energy greatly in excess of the requirements

" of the work to be done. ~=.
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_ proper quantity required to effect the punch- .
'ing, riveting, shearing, or like work without
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Now the objects of my invention are to
transmit the power or energy stored or accu-
mulated in arapidly-revolving fly-wheelin the

appreciable loss or waste; to allow of the use
of simple, durable, and efficient machinery;to
avoid the use of accumulators, and to obviate
the necessity for maintaining the parts con-
taining the water under a constant heavy
pressure. ,

In order that my invention may be better
understood, I have appended asheet of draw-
ings containing four views of machinery or
apparatus illustrative of the manner in which
the continuously-moving column of water, or
hydrostatic column, is caused to transmit power
in any desired quanmby

Figure 1 is a view, partly in secmon, of ap-
paratus in which a valveis used to automati-
cally avert the motion of the column of water
from the piston when_the work is effected.

so Fig. 2 is a view, partly in section, showing a
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modified form of the automatic valve, and an
engine, Z, acting directly on the crank-shaft
by which the pumpsaredriven. ~ Fig. 3shows
machines for punching, shearing, and riveting
metals econnected to one circulating system of
pipes. ~ Fig. 4 is an enlarged detail view of
the form of automatic valve and its mechan-
ism shown in Fig. 2

Like letters refer to like parts wherever
they occur.

I will now proceed to describe my invention
more specifically; so that others skilled in the
art to whiech it appertains mayapply the same.

& is a trough or tank bed or foundation; b,
standards bolted or secured thereto; ¢, crank-
shaft carried by bearingsin the said standards
d, fly-wheel secared to ‘the crank- shaft; e, con-
nectmg rod; f, plunger; g, pump- ba1rel (two
or three pumps operated by the s’ame shaft
may be used with advantage;) %, suction way
and valve; 4, delivery way and valve;. j, safety
and pressure-regulating valve.

Motionis given to the crank-shaft, fly-wheel,
and pumps by means of an engine coupled to
thesaid crank-shaft, either directly orthrough
belting or gearing.

k is the outﬂow cirealation pipe leading
from the delivery-way to the cylinder 7 of the
piston.to be actuated.
lation pipeleading from the said eylinder back
to the trough a. o is a stop-valve; ¢, the eyl-
inder-cover; 7, rivet-die secured to the piston-
rod s; ¢, rivet-diesecured to the frame « carry-
ing the cyhnder A
- A punch and punching- dle or othel tools
may be used in place of the rivet-dies above
mentioned.

The pipeskandmboth communicate directly
with the valve o, and pipes v v" are led one to
cach end of the said eylinders. However, if
preferred, the pipes 7 and m may lead directly
to opposite endsof the eylinder /,and the valve
o may be located on the pipe m only.

w is a valve projecting through and closing

m is the inflow-circu- -
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an orifice through the piston », and » is a le- 95

ver and spring for opening and closing the
valve at the desired times. This valve w, or
its equivalent, under certain conditions is au-
tomatically actuated to permit the circulation
of the ﬂmd without actmtmo the piston.
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The action of the devices is as follows: A
column of water or liquid is caused to circu-
late from the trough or tank « through'the
ways ki, pipe %, eylinder [, past the valve o,
and through the pipe m back to the tank a.
Whennotinuse,thevalveoisinpositionshown,
and the column of water or fluid circulates
from the pump through k, past valve o, and
back through the pipe m to the trough or tank
a. The pipes v’ and both ends of the eylinder
are filled with water or flnid. - The backof the
piston being of larger area than the front, its
natural position is at the front end of theecyl-
inder-unless held back by a spring, or in the
manner hereinafter described in connection
with Figs. 2 and 4.

‘When it is:desired to punch a hole, the valve
o is moved into the position shown by the
dotted lines, and the column of water or fluid

- flows through the pipes kv into the front of

the cylinder and forees the cistern toward the
back. The water or fluid at the back of the pis-
ton flows bythe pipesvm to the tank or trongh
a.  When the piston reaches the limit of its
stroke, the tail of the lever x strikes against
the cylinder-cover and opens the valve i, al-
lowing the column of water to continueits
motion throughthe orificein the piston. When
the plate to be punched has been placed in po-
sition, the valve o is turned at right angles to
the direction shown by the dotted lines, and
the water or liquid is caused to flow through
the pipes & v at the back of the piston and
foree 1t forward until the hole is punched.
The water or fluid in front of the pistonflows
through the pipes’into the tank or trough a.
‘When the holeis punched,the valveo is turned
back to its original position, as shown in the
drawings, and the water or liquid circulates
through the pipeskm without lowing through
the cylinder.

Should the attendant neglect to turn the
valve o into the proper position after the hole
has been punched, the piston travels forward
until the valve w strikes agaiust the front of
the cylinder and is opened. The water then
passes through the orifice in the piston so
opened, and the circulation of the column is
continued through the piston and pipes v” m
to the tank or trough . Thus any undue
strain or waste of power is avoided.

Figs. 2 and 4 are views of a modification of
machinery or apparatus, in which the pumps
are shown driven by an engine, Z, acting di-
rectly on the crank-shaft ¢, and in which the
automatie circulation of the water, column of
water or liquid, at each end of the stroke is
obtained in the following manner: A rod, 1,
and tappets 2 are attached to the piston-rod s
by the arm 3. The said tappets 2 are adjust-
able on the rod 1, and act on the lever or han-
dle o',which gives motion to the valve o, so as
to move it into the position shown at each end
of the stroke and allow the column of water
to circulate directly through the pipes & m.

In order that the apparatus may in its nor-
mal condition be in position for punching, riv-
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eting, or ‘doing equivalent work, the piston-
rod s is continued through the eylinder-cover,
as ab &, and is of slightly greater diameter at
the back than in the front of the piston, so
that the area of the piston acted upon by the
water in the front of the cylinder is greater
than at the back.

Fig. 3 shows machines for punching, shear-
ing, and riveting metals connected to one cir-
culating system of pipes, the column of wa-
ter flowing past the several valves o ¢ o
through the pipes k k" %% and back from the
last valve o? through the pipe m to the tank
or trough a. - Pipesv v'¢* v*0'¢° lead from the
valves 0.0’ 0% respectively, to the cylinders I
I #. The pistonsare provided with automatic
cirenlation -valve appliances operating sub-
stantially in. the mannper hereinbefore de-
scribed, or an equivalent thereof, and the pis-
ton areas of the pistons at the back are less
than in front.

With machinery or apparatus constructed
and arranged as herein last set forth any one
machine may be used without the circulation
of the column of water being interrupted,and,
provided the energy stored in the fly-wheel is
sufficient, two or more machines may be in ac-
tion at once.

Instead of a pipe being used to convey the
column of water -after it has done its work
back to a tank, it may be allowed to run to
waste if there is a plentiful supply, as when
the suction-pipe can be led into a river or
stream.

I am aware that water has been used as the
agent for conveying power from place to place;
but such water has been either continuously
in motion, so as to impart only the initial
power imparted to it, less the loss by friction,
or at rest when not in use, and has been main-
tained under a pressuresufficient to effect the
desired work at any given time. Now, under
my invention the water is constantly in mo-
tion at a very low pressure—say a pressure
of from two to three pounds to the square
inch, quite inadequate to effect punching and
like operations—and the power is acquired
by retardation, the pressure rising as the
speed of motion of the water is reduced by
resistance applied to the column at a distance
from the fly-wheel, which is done by directing
the fluid in the circuit against a suitable pis-
ton. 'Where a single mechanism is operated
by the fluid in cirenit, the circulating-valve
acts as a relief, while in case there are several
driven mechanisms arranged in series in the
circuit the circulation-valve permits theinitial
force to operate the first machine, then pass
through said machine and operate the second
and third machines in succession without ma-
terial loss of power; or any one of the series
may be cut out of the circuit or may remain
in the eircuit though not operating, according
to the will of the user.

Having thus described my invention, what
Ieclaim, and desire to secure by Letters Patent,
is—
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1. In a device for transmitting power, the
combiration of a hydraulic circuit, a prime
motor for causing the circulation of Auid in
the circuit, a fly-wheel for accumulating or

5 storing the power or energy of the prime mo-:

tor, power-receiving mechanism actuated by

the fluid in the circuit, a valve for directing

the flow of the fluid in the circuit to apply the

accumulated powér to the driven mechanism,

ro and an automatic cireulating-valve, substan-
tially as and for the purpose specified.

2. The combination of a hydraulic eircunit,

.a prime motor for causing the circulation of

the fluid in said ecircuit, a fly-wheel for accu-
mulating or storing the power or energy of the 15
prime motor, two or more power-driven mech-
anisms arranged in series in said ecireuit, each

of which is provided with an automatic circu-
Tating-valve, and a single discharge-pipe lead-
ing from the last mechanism in theseries, sub- 20
stantially as and for the purposes specified.

ANDREW HIGGINSON.
" Witnesses:

J. KINgG,
J. JOHNSON.



