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St To @l whomy 18 ey concers: S
wosie s Beitknown that I, WESLIE M. RHOADES, a.
. eitizen of the United States, residing at Jop-
" lin, in the county of Jasper and State of Mis-
~ 1 ¢ souri, have invented a new and useful Pump,
. 7w of which the following is a specification.
~" " This invention relatesto pumps in general,
oo and morg particularly to the class of duplex
oo pumps; and it has for its object: to'provide a
L xo construction wherein two cylinders may. be
. iur o made to'lake the place and to do the work of
2o four eylinders of lesser capacity. -
e oow 0 A further object of the invention is to pro-
“+ .2 vide a pump partieularly adapted for use in
<+ ¢s minework, being so constructed that it ‘may
% “be hung from a cable in the mine-shaft and
-~ ~will be equally operable in all positions.
..~ Further objects and advantages of the in-
w7 vention will be apparent from the following
©o 7 20 deseription. A ey

V.

pi :r

- 1In the drawings forming a portion of this
i o gpecification, and in which like numerals of
. v reference indicatesimilar parts in the several
s views, Figurelis alongitudinal section taken
= % ag through both the steam and pump cylinders:

.+ 7 and including the valve-chaihbers of the
'  pump-cylinders, the valves being shown in
~eldvation. TFig. 2 is a longitudinal section of
‘the steam-cylinder with the steam-chést and
, the cut-bff valve therein, the section’ being:
taken atright angles to that shown in Fig. 1.
. Tig. 8 ig aplan view of the valve-seat in the
o0t gteam-chest. Fig. 4is a plan view of the cut-
_D-i . ‘off valvé of the steam-chest, '
. 4 Referting now to the drawings, the prosent

777 pump cbmprises a steam-cylinder 5 -and a
.= pump-cylinder 6,which are contiected in axial

......
. 0

LA alinemeht by means of a skeleton casting 7,
it ineluding two end plates 8 and!9, whieh form’
| . 40 the heads for the mutually-adjacent ‘ends of

“5 L thetwoeylinders: A description will ‘be first
-5 given of the pump-cylinder and its operation
and then of the steam-cylinder, with the mech-.
anism that actuates the pumping-pistons. -
 "The pump-eylinder, as shown, has a. sue-
- tibn-chmber 10 at one side and an exhaust-
L5 " chamber 11 at the opposite side, these ciam-
so@wr pers running longitudinally of the cylinder
“o ghd throughout its: length.

]

'
£
-k

| roughout- igth. ffThBL'Biqﬁﬂﬁfl
"2 g chamber is divided into three/tompartments
7190 18, and 14, which co

-
. .
-
]

1 nicates with.the chamber 11. The paSSageS'"_j-::m;-f.-f_{gf;_-ii?

1 jacent to the pump-cylinder-—piston 30 lies:

mmunicate with 4}

ot ports being controiled by separate in- °,
wardly -opening flap-valves 16, 17, and 18,
respectively, having stems that are mounted
upon pins 19, passed inwardly through the " ..
side of the chamber, the stems of the valves -
being held against displacement longitudi-. .
nally of the pins by lugs 20 within the several _ -
-compartments and with which the pins en- 6o
cage. - A passage 21 connects the compart-/ -
ment 14 with the adjacent end of the cham- .~
‘ber 11 around one end of the cylinder, and-. .
this passage communicates with the end of
‘tho eylinder. * A second passage 22 connectls 05
the compartment 121Wit11 the opposite end of ~ -
‘the chamber 11 and passes through the adjas ™" -,
cent end of cylinder 6. The compartment 13 .-.7;
communicates with cylinder 6 at a point mid-.
way of theends thereof,and at a diametrically:
‘opposite point is a passage 23, which commu-:.

!

!

21, 22, and 25-at l_he]ir points of communiea-
‘tion with chamber 11 form outlet-ports from "...
‘the cylinder, and these ports are provided:
with outlet-valves!'24, 25, and 26, respec-. ;"
tively. 'From ‘the chamber 11 leads an ex-: '
haust-pipe 27, through which the water from i
‘the pump is forced.! - .= SRR

- In the pump-cylinder 6 are disposed two-
| pumping-pistons 30'and 31, while in the eyl-.
| inder 5 arve two pistons 32 and 33, the pistons.. . -
30 and 33 being coniiected by a hollow piston-..°
vod 34, passing through stuffing-boxes in the: "

heads 8 and 9 of the cylinders, and the piston- 85
rod is of such'length that each of the connect- - '
| ed pistons may include one-half of its eylin---- =

der in its stroke. When. piston 33 is at the i
| inner end of its cylinder—that is, the end ad- .

with its lower énd at the passage 23, and when .-
{he piston 30 is raised to its limit, as shown.: =
in I'ig. 1, the uppet end of piston 33 is just -+
below the central point of ¢ylinder5. Asthe . ‘s
piston 30 ntoves down it draws water from g5
compartment 14 into the upper end of itseyl-" .\
inder and forces wrater ahead of it through -+
the passage 23, lifting S

ing valve 25 and passing .1

‘into chamber 11, from which it passes through =
the exhaust-pipo. - 'When'the piston 30 moves . 1oc

| upwardly, valve 16¢closes, valve 25 closes, and -7
17 and /24 open, so that the water above -

‘the. piston 18! forced through the port con- .-
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B Gt U 353,143
R water is dmwn lhrough valve 17 mto the eyl- | will be out of reg lsu'y wnh ports 42 and 43
i inder 6 below the piston. ; { and when ports 55 and 50 are in. regn.stry

The plst’en 31 is connected thh t,he plston' with ports 42 and 43. port 54 will be out of 7c:

.25 -the 1:;)131011 Bl from compartment 13, :
RS ill be seen
-~ that if pistons 32 and 33 are moved first awvay

"« . from’each éther and then towardleach other.
. pistons 30 and 31 will be moved first toward
.-, 30 each other“and then away from ®ach other,
s with'the reSult that water will be forced from.
“oeize the central portion of cylinder 6 while it is -
27 being drawn into the end portions thereof.

32 by means of a rod 35, which is passed
. w5 through the hollow rod 34 and through stuff-
s ing-boxesdn the ends of the hollow rod, and
A this rod 35 is of such length that w hen the
et piston 31 is at the lower end of its cylinder 6
et e the piston 32 will lie with its lower end ,]ustv_
i 10 above the center of eylinder 5, and when pis-.
Soteil ton 32 is at the upper end of its movement

- the piston 31 will lie with its upper end just
~ below the: passaﬂ'e 23. Thus if the piston 32

om0 be reciprocated in ity cylinder piston 31 will-
. i 15 be given corresponding movement and in its
DR upward movement will draw water into the
SiEe T lower portmn of eylinder 6 through passage
LY 422 from compartment 12
s ter from the upper portion of. the: eylinder
w20 through the passage 23 into the chamber 11,
o5 The. downwmd movement of piston 31 forces.
ok water from the. lower end of the cylinder

~ through valved passage 22 into chamber 11,
- whilé watet is drawn into the eylinder above

From tlié above description it

and then water will be forced from the end
_portions while water is being drawn into the
~central poition,

> bulk of the central body, are actéd upon at

.. 7».oneend wh’én the plstonq are travelmw apa,rt ;

" The 'result'is of course the same as if two.
pump- cylmders were used, each of the same
~ diaméter '

_ a that shown and with the game
stroke of ]_chston. .

.. were fised, :

A Va,l{*e mechanism and ports, a5 folloivs:
Upﬂnl
- chest/

ports 55 and 56 with 42

and Wlll force wa-

fcut -off valvae 63,
lie in the paths of mdvement of the
33 and 30 for enﬁagement thereby alternatel ¥y 105

.Thus the eentral body of.
- -water wheh expelled is acted ufyon at both
~ ends when the pistons move in one direction,
~while two 'bodies of water, each.0f half the_

‘With this conStruction a
o singlé eylinder is used, while thi
“ench i&xston‘ﬁs no more than if twll eylinders'
'To thus actuate the lpistons 32.
“and 33, stéam is supplied theretp through

stroke of .

the sfde of the cylinder 5 13 a steam--
having a valve-seat 40, in which are
2o formed four equidistant ports 41, 42, 43, and

oo 44y the pm"ls 42 and 43 commumcatmﬂ' Wlth;

registry with port 41.  In the under side of
the valve 53 are sector-shaped recesses, indi-
cated by dotted lines as 57, 58, and 59, and

these recesses communlcate and are So posi- .-
tioned that when ports 54 and 41 arein reg- 75

istration recesses 58 and 59 will communicate
with- ports 42, 43, and 44, so that the ends of .~

the cylmder wﬂl be cnnnected with the ex-
When the dlsk is moved to remster RS
and 43, then receSs Bo

haust..

57 communicates with port 41 and recess 59 ..
with the port 44, so that the central portlon

of the cylinder: exhuusts and the end por-;
{ions are recelvmn' steam.

‘Thus it will be
seen that by Oscllla,fmrr the valve 53 steam 85

may be admitted to the adjacent or inner - :1‘

faces of the pistons 32 and 83 and then to the
outer faces thereof to move the pistons first

away from each other and then toward each -
{ other to conversely move the pumping-pis- gc
‘tons, with the résults' above given. _
clllate the valve'53, the shaft 52 is pmvnded
with a rocker-arm 60 at its outer end and

which is connected with a rocker 61 by means -
of & connecting-rod 62] this rocker 61 bemg 95

pivoted to a bracket 63 upon the cylinder 5.
A striker-rod 641s mounted in stufﬁntr-boxes

in the adjacent ends of the cylinders 5 and 6
and carries a cross - head 65, with which the

eund of the rocker 61-is connected in such 10’1 i

manner thatas the striker-rod is reci procated
the rocker will be operated to oscillate the .
“The ends of the striker-rod -
plstons

to reciprocate the rod. .
T'o suspend the pump in workmrrpomtmu,
a bail 66 is connected with the sides of the

eylinder 5 and is adapted for attachment of
Also to facilitate access to” 1 ro

a tackle thereto. -
the valves 24, 25, and 26 hand-holes 67 aré -

formed in the wall of ¢hamber 11 oppomte to '
‘the valves and are prbwded with covers, as ', |

shown. Turthermore, it will be noted that

the stuffing-boxes upoh the pisfons 80 and 33 n 5
are provided with locking-caps 68, which set .
‘down over the adJ\Jbtal*)le glands of the boxes .

and prevent rotation,’ these caps bmng se-.a--

‘curely attached to the ends of the plstons. S
- xa t'zi&‘?:

- What is cla.lmed 1s--~ o
1. A duplex pump c‘omprlsmg ste..-un and

T'o os- -

-the ends of the cylinder through the passages l
“f w46 and 46, while the port 41 communicates
ST with the cy‘lmder at a point interinediate of
- its ends through passage 47.. . Port 46 leads’
--to the steath- exhaust pipe 43. -The steam-
S Uhons 6o chestihas a bap -plate 49, in which'is a bgar | municating around the end of the cylinder, g«
;.-f_.-_{-;3{.;_:':1?7{{;:-;2{i‘-z:_=;'-i_;{_jmg 50, prowded with & stu[ﬁnmbc&?( 51, de.j suction-pipe for the con’martments,mwmdlv- Ly
RS )i this ‘beating is mounted an. osclllatory.. opening valves disposed to control the com:"
Cossoies o shatt 52 cm‘rymg a disk - shaped’ valve '63; | munications between the compartments and !36 z
SRRk N .Whlch1 fits closely upon the valve:-séat 40, In pipe, ports connecting the center and ends of :

water eylinders disposed in axial alinement; i i
an inlet-chamber 'for the water-cylmder ine
cludmg separate compartments com munieat: .
ing with the center and ends of the cyhnder Izj ;
respectively,the com pathent atoneendcom- - 7

"-'- }_"Fi".
Fh

#2:.2°65 the valve 53 are formed three potts 54, 55, | the water—cylmder with. the éxhaust-cham::.
S Eheog i and 56, .80 ﬁbsmoned that when the. orﬁ 54 ‘ber,: 8aid . ports having'' outwardly -openmtf
13 m reﬂ'lstr}r mth port 41 ports ﬁb' aud 56 vaIVes, plst;onsm Iﬂhe steam cyhnder; platons i
R e R L T e B s T T R e e e B e el

. '- S R L e P R ﬁ-t:,r* e T T L -,_--_-._-,F_, I S N R T T ST S A f:: e T;: .?- ST A PSR “ﬂ PR AN PR R A H




683,143

in the water-cylinder,connections between the
corresponding pistons of the cylinders, and
means for supplying steam alternately be-

“tween and at the outer ends of the pistons of

10

5

2C

25

30

35

the steam-cylinders to reversely move the wa-
ter-pistons. . |

2. A duplex pump comprising steam and
water cylinders disposed in axial alinement,
a piston in each cylinder having a common
hollow piston-rod, additional pistons in the
cylinders disposed beyond the outer ends of
the first pistons and having a common pis-
ton-rod passed through the hollow rod, an in-
let-chamber having ports communicating
with the ends and central portion of the wa-
ter-cylinder, asuction-pipe havingindividual

connections with the ports, inwardly-open-

ing controlliing-valves for the ports, an ex-
haust-chamber,ports connecting the exhaust-
chamber with the end and central portions of
the water-cylinder, outwardly-opening con-
trolling-valves for said ports, and a valve
mechanism having actuating means disposed
for operation by a piston in the water-cylin-
der for directing steam between and at the
outer ends of the steam-pistons alternately.

3. A duplex pump comprising steam and

water eylinders disposed in axial alinement,

a casting connecting the adjacent ends of the
cylinders and including plates forming heads
for the cylinders, pistons in the evlinders and
having a common "hollow piston-rod, addi-
tional pistons in the eylinders beyond the

first-named pistons and having a common rod |

passed through the hollow eylinder, inlet and
exhaust chambers for the water-eylinder hav-

Ing valved ports communicating with the cen-

tral portion and ends of the eylinder, a valve |

&

mechanism for the steam-cylinder adapted to
direct steam between and at the outer ends
of the steam-pistons alternately, a striker-rod
having its ends disposed. slidably in the ad-
Jacent headsof the eylinders for alternate en-
gagement by the innermost pistons, and con-
nections between said rod and cut-off valve
for operating the latter.

40

45

4. A pump comprising alining steam and

watercylinders having pistons therein, a hol-
low rod connecting the pistons, additional
pistons beyond the first-named pistons and
having a common rod passed through the hol-
lowrod, inlet and exhaust chambers disposed
at opposite sides of the water-cylinder, said

inlet-chamber including separate compart-
‘ments communicating with the central and

end portions of the cylinder respectively, a
suction-pipe communicating with the sepa-

‘rale compartments, controlling - valves be-

tween said pipe and compartments, valved
ports between the exhaust-chamber and the

central and end portions of the water-cylin-
der respectively, means for directing steam-

50

55

60 N

between and at the outer ends of the steam-

pistons alternately, said means having actu-
ating mechanism disposed in the path of
movement of one of the pistons in the water-
cylinder foroperation thereby and a suspend-
ing-bail connected with the steam-cylinder.
~In testimony thaf I claim the foregoing as
myown I have heretoaffixed my signature in
the presence of two witnesses.

WESLIE M. RHOADES.

W’itnessies: '
L. L. KING,
H. T. McKEE.
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