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Be it known that I, HIRAM BENDER a citi-

76n of the .:United""States and a 168161611iJ ot

IO
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Milwaukee, in ’the'(umnt}'r of Milwaukee and
State of Wlsconsm ,haveinvented certainnew

and useful Impmvemente in. Force-Pumps
and I do hereby declare that the following is
a full, clear, and exact description thereof.

- My invention relates to that class of force-
pumps which employ double cylinders—such,
for example, as is shown in my prior patent,
No. 524,257, granted to me August 7, 18394, on
which my present device is an 1111provement
and my said present invention consists in
certain peculiarities of construction and com-
bination of parts, as will be fully set forth
hereinafter and eubseqaently claimed.

In the drawings, Figure 1 is a central ver-
tical sectlonal view of my improved force-
pump.
viewsther eef taken lespectwely,on the lines
‘79auda30f1110‘1 |

One object of my pleeent mventlon 1s to

make a pump which may beinserted and used
intubular wells, and to thatend the upper and

- lower cylind rical casin osof said pump, below
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- nular fl

40

the base-plate or platform from which said cas-

ings are suspended, are of equal diameter, so

that all may be inserted within the well-tube
when my pump is employed in connection

therewith, although mysaid pump is equally
well adapted for use in open wells.
~ Referringtothe drawings, A representsthe

base-plate or platform her einabove referred

to and which is formed with a depending an-

ange «, screw-threaded on its inner
surface f01 the reception of the cylindrical

casing B, similarly serew-threaded on its ex-

terioe -eurf.e,ee at its upper end and forming
with the said base-plate A an air-chamber D.

The base-plate A has two vertical openings

therethrough, one of said openings through

~ the center of said base-plate being continued

by means of an inner annular flange b to re-
ceive the vertical central sleeve E, hereinaf-
ter described, and the upper part of said cen-

“tral opening is increased in diameter and

50

screw-threaded, and after the sleeve E (which

forms a casing or passage-way for the piston-
, fitting .

rod ¥) isinser rted within said opening

Figs. 2 and 3 are horizontal sectional

opening,

et 113 18 suuounded by & W&Shel ¢ and metallic

ring or GOH&I d the smd metalhe ring or (301- .

“as to elmply surround the eleeve E, as etated
‘but without direct connection ther eto, and
‘then the hollow pump-post G, which sur-
rounds the said piston-rod I above the base-
plate or platform A and serves to support the
60
rod, and which pump-post has exterior screw-
“threads on its lower end,

operating-lever (not shown) of said piston-

55

1s serewed down.__

within the said enlarged central opening in
the base-plate upon the said ring or collar d,

thereby making a tight packing of the Washel

¢ around the sleeve E. The base- plaﬁe Ais .
provided with another vertical opening along-
side the central opening just described, and |

this second opening is screvw- t,hrecuded re-
ceiving the lower section I of the watel dis-
charge pipe,which projects down into the air-
ehambel D and whose upper end is screw-

threaded to extend up about half-way in said
where it is met by the lower screw-

threaded end of the upper eeetmn I of the

water-discharge pipe.
Below the casing B is the part C, fm ming

the base of the smd casing, and- the top of

65
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said part C is provided with an upper annu-

lar flange ¢, projecting on a line just within

30

the per 1phel y thereof, so as to leave an annu-
lar shoulder f, and the said flange ¢ has exte- -
rior screw-threads whereby it is umted to the

lower part of the cylindrical casing B, while
the lower end . of the described eleeve E has

exterior screw-threads for engagement with
the interior screw-threads on an upright cen-

tral annular flange ¢, rising from the upper

‘surface of said pa1t C, and below the lower

end of the sleeve E there is an outlet or pas-
sage-way N1, formed in the part C and c

water whleh may find its way into said sleeve

Q0

com-
munlca,tmﬂ' with said sleeve E, so that any

by reason of the opening ¢’ for the piston-rod

in the central flange 7 within said part C may

95

escape therefrom outside the said part C and
the danger of freezing from any accumula-

tion of eueh water in Wmtel-tlme be thereby
obviated. The described central flange 7 is
braced and supported by the walls of the pas-

100

sage-way f and by ribs 7 j, there being iree

snugly and held within thelower partthereof i upwald vertical passage for the wetel from




below into the au-chambel D between cald

ribs and walls, as shown Dbest in Fig, 2, and

the lower por tlon of the part C is reduced in

diameter and provided with an annular de-
pending vertical flange %, having screw-

threads to receive the corr espondingly screw-

~threaded upper end of the service-pipe J,

I )

for engagement with the reduced upper end

“which surrounds the cylinders of the pump,
The said lower cas-

as hereinafter described.

- 1ngis most conveniently made in two parts,

- cylinders M N, arranged one &bove the other
1n the same axml line and separated by a head
O, connected to said casing, there being an- -

nular spaces around each cylinder, the space

20

as that of the casing B of the air-chamber D.
Suspended within the sald casing L. L' are two

~between the cylinder M and part L of the

casing being markedm and the space between
‘the cylmder N and part L' of the casing be-

ing marked n. The plston rod F extends

th] ough both ¢y lmders and is fitted with two

.....................................................................................................................................................................................................................................................

| plstons, one 1n each cylinder, and the head |

' O is prow*lded Wlﬂl ports Gounectmn' the inte-

35
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ice-pipe J.

central space P within said c
~cylinder M.

speclﬁcally descrlbed and the reduemﬂ'-eap

centrally perfor ated, as shown at ¢, for the
passage of the piston-rod I therethrough,

and sald cap I and the part I of the ca,smcr |
“are transversely perforated, as shown at Q, to

form air-passages oommumcatmﬂ' with the
cap above the

-~ threaded for enﬂ'aﬂ'ement Wlth Lhe exterlor

- screw-threads on the head O.
‘The head O has a central vertmal perfom- |

shown as having three |

- 50
. different d1ametels at diff

tion therethr ough,

erent elevatmns

- the upper and smallest part being marked »,

~the-central-part-being marked s; constltut--'--f- the-ports-in-thecap- K into the serwcenplpe?’

- Ingavalve-chamber,as hel einafter explained,

55
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~ seat of said valve.

and the lower part bemﬂ' marked 7.

of the lower part of the central opening sis |
- serew-threaded to receive a collar v, whichis:
sclewed to place after a ver twally-movable-

valve R has been slipped to place within the
chamber s, the top of the said collar « form-
ing the 1owel seat of said valve R, and the

top wall of said chamber s forming the upper
Ports S S lead from the
chamber s to the Qpaee m around the upper

cylinder M, while other ports T T extend
through the head O in opposite dlrectmn& to |
the pmtq S S and ]ead from the SP&(‘G 7 -

................................................................................................................................................

The upper part of this cap I is |

-The cap K is provided with ex- |
terior screw-threads for en cagement with the
- serew-threaded upper ends of the cylinder M
‘and 'upper part L of the casing, the lower
~ends of said parts L. M being similar ly screw-

- :tOP
whose lower end is similarly screw- thleaded-

collar in the ordinary manner, the piston-rod

| | being preferably divided for convenience in
(mal ked L. I/, respectively,) and said casing

18, as herel nbefm estated,of thesame dla,meter

- 61 5;4'?0

| ar -ound the.lower. 03 hndel N to the interior
~of the upper cylinder M, said ports T'T be-

__lattel has a central opening o around the pis- . :

ing controlled by the hm ged valve U, which

ton-rod F, and which valve is preferably of
leather or like flexible materlal Wlth a me‘ral' o

The plston A\ Wlthm the uppel eylmdel M

| isanordinary piston without any valve there- -
of the cap K of the lower cylindrical casing, -

In or passage-way therethrough, slipped on -
the piston-rod I and secured by a nut and

8o

this adJustment and united by the nut W.
The piston X in thelower c¢ylinder N consists:

cured to

1 ofa chambered or channeled piston-head se-
the lower end of the piston-rod F
and with the-said chambers or channels cov-
{ ered by a flap-valve x, secured at its center

to the said piston- rod by a suitable nut, as

shown.

The cylinder N is formed with in-
| terior serew-threads at its upper end for en-
gagement with the serew-threaded lower end

90
_ :of the head O, and the lower part I’ of the

lower cylindr wal casing has likewise screw- S
threads at each end on the mner smfa,ce_f -

.................................................................................................................................................................................................

screw- threads on the sald head O, while the |
| lower end of the casing is secured t0 the ver- -

;_ _base-pleee Y.
K, above the upper cylmder M, is provided |
with ports p p, leading from the annular space -

tical annular screw-threaded flange ¢y of a

tral opening z

This base-piece Y has a cen-
, controlled by a check-valveof

1 any suitable. constructmn such as the ball-

100
m around the said upper c¢ylinder to the serv-

valve v within the cage w shown, and theg? -
suction-pipe Z. is secur ed to said base -plece. -

1Y in line with the said opening z, as shown. .

The operation of my said pump will be

| readily understood from the foregoing de-

scription of its econstruction, taken in connee-

{ tion with the aecompanwnﬂ* drawings, it be-

‘ing stated, by way of preface, that the pump -
is eontmuous in 1ts opelatmn one cylinder

filling while the other is emptymg, and that 11
‘the water or other liquid that passes around

110

‘the lower eylinder enters the lower end of

the upper cylinder,

while the liquid that

‘enters the lower end of the lower cylinder

| passes out at the upper end of that eylinder,:

115

outside of the lower end of the upper cylin-
der, and that the liquid from each cylinder

| passes first into the annular space m ar ound '
| the uapper cylmdel M, and thence out through |
120
1 J, up through the part C into the air-cham-
Thewall

ber D, and out finally through the discharge-

pipe H T,
pump are as follows,

In detail the movements of my
it being understood
that at the beﬂ‘lnmnﬂ" the pa,rts' are in the

128
relative pOSlthIl‘S ShOWIl in Fig. 1, with the

lower cylinder N full and the uppm cylin- -

der M empty.

As the piston-rod F rises, car-
| rying with it both pistons, the liquid (here-

inafter called “‘water,” although my pump 130 .

~will work with any 11qu1d) in the lower cyl- =
inder N is carried upward by the piston X,

the water within said cylinder keeping the:f o
;Valve @ of smd plston closed, and this Wa‘[el B




forees the iiitﬁ?ai)ie#*al_ve R from its lower to | manner set forth whether there is.an air-
~ its upper seat, opening thereby the passage

through the valve-chamber # t0 the ports S
S, and the said water is forced by the piston

X through said ports into the annular space

m around the upper cylinder M, thereby emp-

‘tying the lower cylinder N. At the same
time the piston V in the empty upper cylin-

der M is being raised by the rod I, and this

being a tight or sohd piston it has ‘the usual

..............................................................................................................

valve U and sucks up the water which i 1s in

- the annular space n around the lower cylin-

20
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—.around.- the lower eylinder is. only the pas-.|-

35
4'0
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~ the inlet of the discharge- plpe 18 near the

5.0

der N through the ports T T, thereby filling
‘the upper cyliu’der M underits piston V. On'
‘the return stroke of the piston-rod F-as the

pistons in the two eylinders begin to descend
the valve o of the lower piston yields up-

wardly and the water rushes into the lower

cylmder N, filling the same, while the water
in the upper eylmdel M is forced downward
by the tight or solid pl&,ton V, closing the

hinged valve U, and passing down throun*h. |

the centlal opening o in said valve into the
chamber 7,
against its lower sea,t and passing through

the valve-chamber s and ports S S to the an-

nular space m around the upper eylinder M,

this upper annular space m being the com-

mon outlet or passage-way for water from
both cylinders, while the annular space n

sage-way to enable the water from the suc-

tion-pipe 7 to reach the upper cylinder M. |

The foregoing movements are repeated with

each eomplete vertical reciprocation of the

piston-rod F, the water from both cylinders
in the upper annular space m being thereby
forced up through the ports p p in the cap K
into the service-pipe J, and thence through
the channels or chambers of the part C into

the air-chamber D and out through the dis-
The air- chambel D acts

charge-pipe H 1.
precisely like an air-dome 1n a steam-pump
to insure the water being discharged in a

continuous stream rathel than in ;]etq or.

spurts, it being understood, of course, that

bottom of the air- chamber D below the level

of the water in the casing B.

- It will be understood that whﬂe in descrlb-

- ing the construction of the pump as illus-

55

trated in the accompanying drawings 1 have
minutely specified the screw- threaded con-

nection of the various parts shown I do not
1imit myself to such means of .connection, as

the various casings, cylinders, pipes, and

their adjuncts shown may be connected to-

- gether in any approved way--such as by riv-

6o

eting, seaming, soldering, or otherwise—so
long as tight joints are secured, which latter

‘may be further insured by smtable packings
of any proper description. -

- 'While in ordinary cases I prefel that my
pump should be constructed with the de-
seribed air-chamber, the double- cylinder con-

forcing the movable valve R |

‘chamber or not, and similarly it is not neces-
sary that the dlscharwe-plpe be placed within
the air-chamber except when it 18 desired to
secure a continuous even discharge from the
‘pump in the manner hereinbefore stated; but
I deem it a great advantage to have the air-
chamber w hen such is usecl located wholly

below the platform or base-plate of the pump

and of &uch dlameteras" to be mserted within

.................................................................................................................................................................

thermme, I do not hmlt myself to the e‘vcaet
forms of valves herein deseribed and illus-

‘trated, asin practice I have constructed these

pumps with a hinged valve similar to valve

70

U in place of the ball-and -cage valve vw to- -

over the suction-pipe Z and have otherwise

serve as a check-valve in the base-piece Y "

modified various details of construection, and
hence reserve the right to do this as cirecum- |

stances require wmhout departing f10m the-
-spirit of my invention.

- Having thus descrlbed m'y mventmn what

Iclaim as new; f,md desire to secure by Letters

Patent, is—
1. The combmatmn W1Lhasumable casm

of two cvhndels ar ranﬂ'ed therein, a head ar-

| ranged between said wllndets and connected

to s:-ud casing, sald head being provided with

0o

ports connecting the interior of each cylinder

with the space su:roundmﬂ' the other cylin-

der, a piston in each eylmdel cand. mea,ns.--.f.o.l-___

operatmﬂ‘ said piston. .

2. In a pump, the combination, with a suit-
able casing,of twocylindersarran ﬂ'ed therein,
one above the other, a space bemﬂ' p10v1ded

100

between the outer wall of each cyhndel and

the inner wall of said casing, means connect-

ing the interior of each cylinder with the
space outside of the other cylinder, and a

suitable piston in each eylinder.

3. In a pump, the combination, with a suit-
able casing, of two cylinders arranged therein
with a space surrounding each eylmdel be-

tween its outer wall and the inner wall of said
casing; a head arranged between said cylin-

ders and connected to said casing, said head

being provided with valve-controlled ports
_connectlnﬂ' the interior of each cylinder with

the space sur rounding the other cylinder; an
inlet-valve in the lower end of said casing; a
reducing-cap, provided with suitable ports or

ward from said cap; a piston in each cyhn—
der, and means for operating said pistons.

4. Ina pump, the combmatlon with a suit- -
‘able casing, of two cylinders arranged therein

tes

110
11§

zoutlets, on the upper end of said casing; a 120
service-pipe conneeted to and extending up-

125

with a space surrounding each cyhndel be-

tween its outer wall and the inner wall of said
casing; a head arranged between said eylin-

connectmﬂ' the interior of each cylinder with
the space surrounding the other cylinder; an

ders and connected to said casing, said head

being provided with valve- controlled ports 130

inlet-valve in the lowel end of said casing; a

| _struetlon described will work per feetly in the | plston 1od emeudmn‘ tlu ough both eyhndel S




« 615,470

a p1ston in each cyhnder seeured to sald rod;

a reducing-cap, provided with snitable ports

or outlets, on the npper end of said casing;

a service-pipe connected to and extending up-
ward from sald cap; a casing

| down within said air- chamber

10

5. In a pump, the combination, with a base- |
plate or platform, of a casing dependmﬂ' there- |
from and forming an air- chmnber and having
a chambered or channeled base, W1th red uced_

lower end; a service-pipe- connected to said
base; a lower casing of the same external di-
ameter as that of sald first-named casing; a

reducing-cap, provided with suitable ports or
outlets, on the upper end of said lower casing,

- and connected to said service-pipe; two cyl-

20

23

| mr-chamber beneath the same;
~ sleeve also extending through said base- -plate
or platform and entlrely throua*h sald air-

| .

inders arranged one above the other, in the
same axial lme within said lower casing with
an annular space surrounding each cyhnder.-
and separated by a head connected to said
casing, said head being provided with valve- -
~eontrolled ports eonnectmn' the interior of

each cylinder with the space surrounding the
other cylinder; a discharge-pipe e*«:tendmn‘
through said base-plate or platform into. said
a vertical

chamber without communica t1011 therewnh

a piston-rod extending down throungh sa1d
sleeve and service-pipe and through both cyl-
mders in the lower ca,smg, a pair of plstons

o I T, o, -, I T e I .

 said eylmders, and a valve-controlled suc-

tlon-pipe connected to the lower end of the

- said lower casing.

40

- casing; a head arranged between said cylin-
ders and connected to said: casing, said head_

45

6. In a pump, the combmatwn ,with a smt-
able casing, of two cylinders arran ﬂ‘ed therein

with a space surrounding each cylmder be-

tween its outer wall and the inner wall of said

being promded with valve-controlled ports

_conneetmw the 1nte1'101* of each eylmder mth

, forming an air--
chamber, connected to said %ervwe pipe; and
a dISChELI"Te -pipe having an inlet e'itendmn**

ing service-pipe, s

In each cy lmder - | |
7. Inapump, the combmatwn with a base-

plate or platform having two Vertlca,l openings

therethrough,of acasingdepending therefrom

formingan air-chamber;achambered or chan-
‘neled base secured to the lower end of said
-casing , _
flange extending inward from one side thereof |
and terminating in a vertical annular flange
and the lower end of said base being: con-;
tracted for the reception of a service-pipe; a

, sald base having a hollow central

i the Space sur roundmﬂ' the other Cy hnder an

inlet-valve in the lower end of said casing: a
reducing-cap secured to the upper end of said
casing, and connected to an upward-extend-

said cap having ports orout-
lets leading from the space Slll‘l‘OUl]dlI]g the
upper ylmder to the said service-pipe, a cen-
tral air-dome above the upper cylinder, and
alr-passages leading from outside the said
casing tosaid central air- dome; a piston- -rod
-extendum through said sewme -pipe, reduc-
ing-cap, both cylmders and the head between
them; and a pair of pistons secured to said -

| piston- rod, one of said plstons béing located

550._-

6o
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vertical sleeve extending through oneof said

openings in said base- pla,te or platform and
forming a tight connection with the vertical
annular por’cmn of the said hollow central
flange; a piston-rod extending down through
said sleeve and through an opening 1n.th9
‘base of the vertical part of said hollow cen- =~
bra.l ﬂanﬂ'e, and a dlseha,rge plpe ezs.tendmﬂ';

'adgacent to the sald chambered or eh&nneled

base.
In testlmony that I claim the forewomn‘ 1

have hereunto set my hand, at Mllwaukee in

- ------------------------.-------- ---------------------.---- ------------------------ S ey '"'""""'"""""""""‘"""""""-:
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the county of Mllxmu kee and State of Wqucon— o

sin, in the presenoe of two witnesses.

IIIRAM BENDER

Wltne,sses |
IH. G. UNDERWOOD
B. C. ROLOFF.
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