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To all whom it ma,y CONCErn.:

Beitknownthatl, GEORGES. HERBOLSHEI-

MER, of Denver, in the county of Arapahoe

and Sta_t-e of Co]orado, have invented a new
and Improved Deep-Mine or Relay Pump, of
which the following is a full, clear, and exact

description.
The object of the mventlon 18 to promde a

‘new and improved deep-mine or relay pump

arranged to permit of pumping water out of
a mine-shaft at one or more levels at the same
time, the pump being arranged to allow the
operator to connect or disconnect any one of
the individnal pumps whenever desired.

The invention consists of novel features and
parts and combinations of the same, as will
be fully described heremafter and then point-
ed out in the claim. -

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in Wthh Slmllal‘ cha,mcters of reference indi-
cate corresponding parts in all the figures.

Figure 1 1s a side elevation of the improve-
ment as applied and with the mine in section.
Fig. 2 is an enlarged sectional plan view of
one of the pump-cylinders and a plunger op-
erating therein. Kig. 3isasectional side ele-
vation of the same, and Fig. 4 is an enlarged
sectional side elevation of the duplex pumps.

-Theimproved device for raising water from
mine-shafts and levelsis provided with a main

~ pipe A, extending in the mine-shaft B and con-
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nected with a braneh pipe C, containing a
check-valve C', said branch pipe extendmﬂ'
through a level B" terminating in a sump B,

The branch pipe C connects Wlth a pipe D, ex-

tending in the sump B? and said main pipe
A, as Well as the pipe D, is provided with
double or duplex single- action pumps E K’ E?,
respectively, it being  understood that the con-
nection of the pipe C with the main pipe A
is between the two pumps EE'. The several
pumps E E' E® are alike in construction and
1t suffices to deseribe but one in detail, special
reference being had to Figs. 2, 3, and 4.
Each of the pumpsis pI‘OVld ed with two cyl-

“inders F F, connected at their lower ends by

pipes G G’ respectively, with a chamber I,

~ connected with the pipe A, and similar pipes

§0

G* G° lead from the upper "ends of the cylin-
ders F' F' to a discharge-chamber I'. A pipe

J connects the two chambers I I’ with each |

other, so as to render the plpe A continuous.
TIn the pipe J is a valve J', which is nor-

mally_elosed while the valves H H' in the

pipes G ' are normally open; but when itis
desired to cut out the eylmders F F' then . .

the valves H H' are closed and the valve J’

pipe A. The chambersIT are provided with
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18 opened, so that water can pass directly
through the chambers I I' and pipe J and the

6o

suitable plugs I*for giving access to adJacent *

valves.

In the lower end of the cylinders F F’ are -
arranged check-valves K, and similar check-

Valves K’ are arranged on the upper ends of
the pipes G*G3. In the eylinders are mount-
ed to reciprocate plungers L L/, respectively
held on plunger-rods I.* L3, extendmﬂ' up-
wardly through stulﬁnﬂ'-boxes secured to the
upper ends of the evhnders The outer ends
of the plunger-rods L L’ are secured to brack-
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ets N N’, respectively, bolted or otherwise

the length of the shaft B and guided in suit-
able bearmws 0?2, attached to the cylinders.

The upper ends of the rods O O’ are econnect-

ed with a suitable mechanism — such as a

. fastened to rods O O', extending throughout .
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pump, for instance—for imparting a recipro-

cating motion to the said rods simultaneously,

but in ‘opposite directions thereto, to cause

one of the plungers to ascend while the other

descends to make the pump a duplex single-

action pump.
In order to transmit the motion of the side

rods O° O* for working the plungers of the

pumps E¢in the sump B"‘*’, I provide the follow-

ingdevice: Ontherods O O'arearranged turn-

buckles P P, respeetively, pivotally connect-
ed by pitmen Q Q' with diametrically oppo-

8o

90

site wrist-pins on a crank-wheel R, Journaled
on a suitable stud carried by the pipe A, and

sald crank-wheel R 1s connected at its wrist-
pins by links S §' with similar wrist-pins on
a crank-wheel R’, arranged in the level B’
overthesumpB®. This wheel R’ hasits wrist-
pins connected by pitmen Q? Q2 with the rods
03 04, previously mentioned, so that the up-
and-down motion oiven to the rods O O’ is

| transmitted by the pltmen Q Q', the wheel R,

the links S §', the wheel R’, and the pltmen
Q* Q° to the rods O° O* to actuate the plun-
gers in the pumps E-?,
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It 1s evident flOIIl the foregoing that when
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the several valves J'areclosed and the valves
H H' are opened in all.of the pumps and a
reciprocating motion is given to the rods O
O', as previously explained, then all the
pumps are set in motion simultaneously and
water is pumped from the mine-shaft, as well
as from the level and its sump, to the out-
side of the mine. By opening the valve J’

and closing thevalves H H’' of any one of the |

pumps the operator is enabled to cut out a
level or main shaft, as desired, so that water
is only pumped from the main shaft or from
one of the levels, as desired. .

It will be seen that a pump constructed in
the manner described may be used for shal-
low-well pumping and give excellent satis-
faction on account of the large amount of
water raised by the pump with the greatest
ease. Any one of the pumps can be readily
arranged for any kind of work, and the pumps
are not expensive to build or keep in repair
and will pump any amount of water with any
kind of power. When used in a mine, they
take up very little space, cannot be flooded,
will not overheat a mine, and can be placed
at any angle and repaired without stopping
the entire system. | -

In order to assure long life toeach plunger

in a pump, I prefer to construct the same as

shown in detail in Figs. 2 and 3—that is, 1
provide the cylindrical plunger-body L* with

“a spider, in the middle of which screws the

lower end of the plunger-rod 12, and on the

2 . . 621,867

said body is secured a bail L° engaged by
the rod 1.2, as is plainly shown in IFig. 3. The
valves I.° are hung on pintles LY carried in
eyes formed on the body L* and engaging
the lower end of the plunger-rod L~ so as to
hold the several parts securely in position.

The valve-seats for the valves L® are formed
with grooves L8, adapted to contain water to
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cushion the valve and obviate the necessity

of providing a special packing for the valves.
Having thus fully described my invention,
I claim as new and desire to secure by Letters
Patent— . | | | -
A deep-mine or relay pump comprising a
series of pumps arranged in sucecessive pairs
atdifferent elevations,a common water-main,
each pair of pumps comprising two cylinders
having suction and discharge connection with
the water-main, a cut-off valve in each suc-
tion connection, a by-pass for the main pipe
having a cut-off valve therein, a piston in
each cylinderhavinga rod extending through
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a stuffing-box in the upper end of the cylin-
der, two power-transmitting rods extending

alongside of the corresponding eylinder of
each set, connections from said rods to the
piston-rods, and means for giving the power-
transmitting rods alternate or opposite recip-
rocations, substantially as described. |
GEORGE S. HERBOLSHEIMELR.
Witnesses: |
H. ZIMMERMAN,
JNO. E. LOWE.
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