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{Nomodel.)

To all whom it may concern :

‘Be it known that I, Joun H. HUEFPFER, of
Jacksonville, county of Jackson, State of Ore-
gon, have invented an Improved Means for
Operating Pamps iu Deep Wells and Mines;
and I hereby declare the following to be a full,
clear, and exact description thereof.

My invention relates to anovel method and
meauns for operating the pumps in deep wells
and mines where the pumps are located at sta-
tions upon different levels; and it consists in
the transmission of power trom the surface.of
the earth through a system of pulleys, belts,
rods, chains or cables, racks,and pinions to the
‘pumps, whereby the operation of the first
pump is made to extend to and'through each
of the others to accomplish the result.

The object of my invention is to furnish
means for operating all the pumps upon the
various stations or levels in deep wells and
mines at the same time by the application of
the original power, which by certain mechani-
cal devicesistransniitted and assisted through-
out the entire system, whereby a saving in
power may be effected and the result accom-
plished. '

Referring tothe accompanying drawing, the
figure is a perspective view of my invention.

Let A represent the shaft of a deep mine or
well, having any number of side stations at
suitable levels, upon which are located the
pumps B. I have here shown but two sta-
tions, sufficient to illustrate my invention.
Across the top of the shaft, at the surface of
the ground, is suitably journaled the driving-

“shaft C, to which power may be applied in any
suitable manner, as by a erank, ¢. Upon this
shaft, over the mouth of the shaft A, is-a
pulley, €/, to whieh is firmly clamped a Hat
wire cable, D, of any desired size. This cable
is clamped at its center to the top of the pul-

_ley to prevent slipping. Its ends are loose

and hang down upon each side over the face
of the pulley. * -

E represents a round cable of desired size.
Its upper ends are connected with the depend-
ing ends of the flat cable D.

At the first side station is journaled a hori-
zontal shaft, I, carrying upon one end a dou-
ble-faced pulley, G. Upon the outer of these

faces is firmly clamped, at its center and under-
neath the pulley G, another flat cable, I/, the
ends of which pass about the face of the pul-
ley upon its sides,and extend upward to form
a connection with the lower ends of the round
cable E, thus forming a continunous connection-
belt between the driving-pulley ¢/ and the
pulley G. Into the round cable E are let the
tightening screws or links e, whereby the belt-
connection may be tightened and adjusted.
Upon the other face of pulley G, at its top, is
firmly clamped, by its center, a flat cable, H,
the ends of which pass abount the face of the
pulley on its sides and extend dowuwardly.
They are connected with another round cable,
I/, the lower ends of which areconnected with
the upper ends of a flat cable, H’, which is
clamped at its middle to the under side of the
inner face of a pulley, I, upon a horizontal
shaft, J, at the second station. The round
cable I is also provided with tightening-links
¢/, as shown. By this means a continuouns
belt-connection is established between thefirst
side station and the second., This could be
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carried on indefinitely by the employment of 75

similar cables, flat and round, and pulleys, as
shown. I need not confine myself to round
cables for connecting the flat cables, as rods
or chains might be made to answer the pur-
pose. ’

Upon shaft I' at the first side station is.

firmly fixed a pinion, K, which 'engages with
a rack, I, either formed with or attached to
the piston-rod M of the pump B. This rack
moves on track m. A similar pinion, K, up-
on shaft J at the second station engages with

a rack, I, of the piston-rod M’ of the pump

B’ upon said station.

Power is applied to the main driving-shaft
and pulley at the surface to give the said pul-
ley an oscillatory motion., Thisis transmitted
through the continucus belt or cable connec-
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g¢-

tions to the pinions at the several stations, and

by means of said pinions the piston-rods of the
pumps are moved back and forth to operate
the pumps,. .

- The pumps may be of any character, either
double or single acting; or I may have two

single-acting pumps, one at each end of the
rack.
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The cables are of the best (unality of steel
wire,and the pinionsand racks are made of the
best steel casting, as light as the natare of the
work to be done will admit.

The pulleys are made as light as possible to
stand the strain.

The shafts carrying the pinious are provided
with strong and well-fitting boxes, and the
slides upon whieh the racks run are properly
boxed.

The pumps may be operated at any angle
desired by clamping the flat cables at suitable
points upon their pulleys, and by the interpo-
sition of guide-pulleys the power may be trans-
mitted to them in any location, as in a tunnel
or down another shaft.
tunnel is made into a mountain and a shaft
sunk from the tunnel, the power can be placed
at the mouth of the tunnel and be transmitted
to the pumps in the shafts. The pumps will
work as readily in a perpendicular asin a hori-
zontal position.

In sinking a shaft the whole system can be
lowered with the progress of the work.

The water columns and suction-pipes are the
same as in other pumps vsed in mines.

In working the pump at a moderate depth—

gay less than two hundred and fifty feet—the
cable should beattached directly to the pinion
at points below the center, which would give
sufficient strokewith double-acting pamp. In
common wells the cable should always be at-
tached to the pinion. Vibration of the cables
could be provided for by tightener or gunide
pulleys. Thesurfaceof the pulleys overwhich
the eables pass may De suitably cushioned to
prevent wear. Stretching of the cables is

guarded against by first submitting them to a
glmtel strain than any which will theleaftu
be placed upon them.

1t is obvious that in the system I have de-
scribed the power is only exerted to lift the

In like manuner, if a

column of water, as the action of the pumps is
balaneced.

I am aware that devices have been used to
operate pumps located in proximity with each
other, where the power applied to operate one
pumyp may be transmitted and applied to oth-
ers in the vieinity; but these devices differ
from mine. °

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

1. The means for operating pumps of deep
wells and mines, consisting of the oscillating
power-pulley C’ at the surface of the earth,the
flat cable or belt D, clamped to its top as
shown, and the 1ntermedl‘mte round cable, I,
in combination with the pulley G, with its flat
cable D/ elamped underneath it, aud connect-
ed with the round ecable I, the shaft J7, and
pinion K, and the rack L, piston-rod M, and
pump B, operating as described, and substan
tially as shown

2. The means for operating pumps at va-
rious levels or stations of deep wells and mines
at the same time and by the same power, con-
sisting of the oscillating power-pulley O’ at
the surface of the earth, the double-faced pul-
leys G I at each station orlevel, theflat cables
or belts D H, firmly clamped to the pulleys C/
and G, respectively, intervening round cables
E ¥/, with their tightening-links ¢ ¢/, the flat
cables or belts D’ H/, firmly clamped under-
neath the pulleys G and I, respectively, the
shafts It J, pinions IX K/, and racks L L/, con-
nected with and operating the piston-rods M
M’ of pumps B, all arranged and operating
substantially as lhierein described.

In witness whereof I hereto put my hand.

JOHN H. HUIFER.

Witnesses:

C. C. BEEKMAN,
Wi, HOFFMAN,
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