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No. 780,043,

UNITED STATES

Patented January 24, 1905.

PaTENT OFFICE.

J OHN E DOUGLAS, OF BIRMI\TGHAM ALABAMA ASSIGNOR OF ONE- HALF

TO AU(xUbTUS J. CAMP, OF BIRMIN (JrHAM ALABAMA.

SPECIFICATION forming part of Letters Pa,tent No 780,943, da.ted January 24, 1905
| - “Application filed Ma,rch 23, 1904, Serial No 199 621, |

To all whom it mar /) Goncern
Be 1t known that 1, Jorx E. DoucLas, a citi-

- zen of the United St&teg residing at Blrmmcr- |

“ham, in the county of J eﬁercson and State of

5 Alabama, have invented new and useful Im-
provements in Steam-Pumps, of Whloh the
following is &spemheamon |
This invention relates to steam-pumps, the
~object of the invention being to provide a

10 simple and effective device of this character

which is compact and strong and capable ot_

elevating large quantities of water. =
Whlle )| have termed the invention s

steam—pump,,” this has been done simply for

15 convenience, for motive fluids other than

- steam may be utilized for actuating the pump.

In like manner, I do not restrict myse]i‘ to the
~use of the mventlon for lifting water, for the
pump may be used for httmo* o01l, and in the
- 20 particular embodiment of the 1 mventlon which
I have selected for illustration in the accom-
panylng drawings, forming a. part of this
specification, an advant&ae follows this par-
ticular use, as the steam emploved to actuate
25 the pump serves to heat the oil and maintain
the latter in a fluid condition, which is an im-
portant consideration.
The improved pump illustrated by said
drawings includes an oscillatory member hav-
30 ing branches at opposite sides of its center of

motion, one of which branches is fluid- -oper-

ated and the other of which constitutes a
pump member. In the present instance th.:tt
branch of said oscillatory member which con-

35 stitutes the pumping element thereof is not

as long as the fluid - operated piston part,
wherebV I am enabled to secure the admnta,cre
ot leverage which cannot be obtained in pumps
of the or dmary kind. It is to be understood
40 that 1 do not limit myself to the showing
“made by the tollowmw descrlptlon of sald
 drawings, for the organization hereinafter dis-

- closed may be materially varied within the

- scope of my clalms Succeedmo' such descmp-
45 tion. -
In the accompanyma‘ drawings, Figure 1 1S
a plan view of a pump mcludmw my inven-
~tion.  Mig. 2 is a side elevation. Fig. 3 is a
loncrltudmal sectional elevation, the sectlon

. being taken 1 in the line 3 8 of Fw' 1.

Fw 4
IS a sectlonal elevation in the lme 4 4 of I‘lﬂ'

50

2. Fig. 5 is a sectional elevation taken In '

the lme o 5 of Ihg. 4. Kig. 6 is a similar

view, the section bemfr ta,ken in the line 6 6

of B I‘w' 4. FKig. 7T isa detall sectional view of

55

one of the Vleldable connections constituting

Fig. 8
Plﬁ' 9

part of the valve gearing or rigging.
18 & detail view of the duplex plston.

is a transverse sectional elevation of Lhe7

| same, and Fig. 10 is an elevation of a modifi-
'catlon |

Like characters refer to like parts in all the
figures of the drawings.

" In the description of the ha’ures I have de-
scribed Fig. 1 as a plan view, as ordinarily

the pump therein illustrated will be Supported
flatwise upon a suitable foundation, but it

may stand in any other desired way as may
be convenient or desirable to meet; partwular
conditions. Such pump is represented as in-
cluding in its construction a shell, as 2. which
may be i in the form of a casting or made in
any other suitable way. The shell 2 1s shown

as having two openings 3 and 4, respectively,

of apprommatelv segmental ioxm the two

| openings being connected by a neck 5, the

walls of Wthh are concentric with the axis of
motion of a plston element hereinafter de-
scribed. The opening 3 in the present in-
stance is. of greater radius than that of the

| openings 4, for a purpose that will hereinafter

be obvious. The shell therefore presents ap-
proximately the form of two merging quad—-
rants, and to its opposite faces are fastened j in
some suitable manner the plates 6 of substan-
tially similar contour, screws being a simple
means to unite the arts When the plates
are attached to the shell the structure thus
assembled constitutes a casing for the piston
element, to which reference has been made,
and Whl(,h casing, as will be apparent, con-

tains two chambers, one of which is composed

of the space 3 and the plates 6, while the other
one consists of the space4 and the two plates.
For convenience of description I will herem-
after denote one chamber by the numeral 8

and the other by the numeral 4, the chamber
| 3 constltutmtr a steam - cha,mber while the
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chamber 4 constitutes a water-chamber, al-
though it will be evident from my initial state-
ments that these chambers may respectively
receive other motive fluids or other liguids.
The piston element to which reference has heen
made is denoted in a general way by 7. It
consists of an elongated blade mounted for os-
cillation between its ends. The longer arm
or branch of the duplex piston or blade 7 is
denoted by 8, while the shorter is denoted by
9. In the present instance the longer branch
constitutes a steam-piston, while the shorter
branch serves as a pump-piston, although 1
do not limit myself to the differential lengths
of the two piston members. Preferably, how-
ever, the fluid-operated piston member 8 1s

longer than thesupplemental piston member or

pump member 9, so that the former when actu-
ated can transmit to the latter a considerable
leverage, governed, of course, by the variation
in length of thetwo parts. The hub of the pis-

 ton element fits within the neck 5, joining the

30

35

40

two chambers 3 and 4, and 1s fixed to the rock-
shaft 10. The outer edge of the steam-pis-
ton 8 traverses the arcuate portion of' the
chamber 3, while the corresponding portion of
the pump-piston 9 traverses the arcuate sur-
face of the chamber4, the side edges of the pis-
ton being contiguous to the inner faces of the
plates 6 on the oscillation of the piston element.
The walls of the neck 5 are channeled to re-
celve suitable packing in order to prevent the
passage of steam from the steam-chamber to
the pump-chamber. The side edges of the
pump piston member 8 are channeled to re-
ceive packings, while the pump piston mem-
ber 9 1s also channeled, but does not directly
recelve the packing, the packing being intro-
duced into trough-shaped carriers, as 11, re-
movably inserted into the side channels of said
pump piston member 9. The casing, or rather
the shell 2 thereof, has a perforation or hand-

hole 12 opening from the outside thereof into

the pump-chamber 4, by which access may be
had to the pump piston member 9 to remove
the trough-shaped packing-carriers 11 when
occasion requires the same-—such, for exam-
ple, as when such packing becomes worn.

When the carriers are repacked, they can be
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applied in place to the pump piston member |

9 through said pertforation or hole 12.

. Steam 18 alternately introduced into the |

steam-chamber 3 from opposite sides thereot
in order to oscillate the steam-piston 8 and
apply a corresponding motion to the pump-
piston 9. |

The casing composed of the shell 2 and face-
plates 6 has other water-chambersin addition
to the water-chamber 4, each of which I will
denote by 13 and which are formed by slotting
the pump portion of the shell at opposite sides
of the main water-chamber 4. It will there-
fore be evident that the main water-chamber 4
is separated from the auxiliary water-cham-

780,943

made to put the auxiliary water-chambers into
communication with the main or intermediate
water-chamber. ‘

I form upon the outer face of one or both

of the face-plates 6 acurved passage 15. These

curved passages produce strengthening-ribs
upon the exterior of the respective plates. 1
will describe 1n detail one of them. DBetween
the ends of the passage 15 is an inlet, into
which a supply-pipe for steam or other motive
fluid is tapped. The ends of the passage open

into the cylindrical chambers16intheshell 2,

which chambers are connected by sultable

ports with valve-chambers, as 17, the valves

of said chambers being designated by 18 and
being of the rocking type. The valve-cham-
bers communicate by ports 19 with the steam-
chamber 3, at opposite sides thereof, and the
steam is alternately directed into said cham-
ber through said ports 19, thereby to oscillate
the piston element, the steam of course heing
directed against the member 8 of said piston.
The exhaust-controlling valves are practically
the same construction as the supply-control-
ling valves and are denoted by 20, their cy-
lindrical chambers being connected by ports
21 with the steam-chamber 3 at opposite sides
of the piston member 8. The ports 21 do not
open into the steam-chamber directly at the
inclined walls thereot, by reason of which a
certain amount of steam will be retained be-
tween the piston and the supply-controlling
valve ‘mechanismms on the opposite strokes
thereof, which steam acts as a cushion. The
chambers of the exhaust-controlling valves 20
open into the common exhaust-passage 22,
tformed in the shell 2, and which 1s intersected
between its ends by a delivery-outlet mto
which a pipe can be tapped or otherwise held
in place. |

The rock-shaft 10 extends through the cas-
ing, while the same applies to the stem of the
several supply and exhaust controlling valves,
said stems being provided with erank-arms,
(each denoted by 23, and respectively connect-
ed by links 24.) The stems of the supply-
valves are provided with other crank-arms, as
25, extending at right angles, or substantially
so, to the other crank-arms and to which the
connecting-rod 26 1s pivotally or otherwise
suitably joined.

To the shaft 10 T key or otherwise smitably
fasten the actuator 27, shown as a rod, and at
a point in the vicinity of the shaft 1 pivot to
said rod the equalizing-lever 28, the arms of
which areof equal or practically equal length.
To the opposite ends of the equalizing-lever
I have shown as pivoted the screw-threaded
stems 29, which diverge toward the shaft 10
and upon which the sleeves 30 are serewed.
In other words, the sleeves are adjustably
connected to the stems, this being for the
purpose of regulating the tension of springs
hereinafter described, and they ave held in

65 bers 13 by walls, as 14, in which ports are : their adjusted position by means of jam-nuts.
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‘Fach sleeve is counterbored to receive the in- |
ner terminal portion of a spring 31, shown as
of the coiled form. The inner ends of the

springs are rigidly united to the sleeves, while
the outer ends thereof are connected to the
short links 32, pivotally connected in turn to
the connectmo'-rod 26, near the opposite ends
of the latter. The s&ud connecting-rod be-
tween the two links i is provided with projec-

“tions or studs, as 33, in the path of the swing-
 1Ing or oscillatory arm or rod 27, which, it WIH_

be remembered, moves Wlth the plston ele-

“ment 7.

“to their operation.

I have not descrlbed in detail the constmc-
tion of the valves 18 and 20, for they are of a
familiar type, and the same st&tement applies

In fact, valves of a radi-
cally-different formand mode o1 operation may

~ be substituted therefor and I can accomplish

20
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all the objects of my invention.
~ When the piston element 7 is at either end
of its stroke, a spring 81 will be in line with

a crank-arm 25, connected with the supply-

controlling VELIVG and it will be assumed that
the piston member 8 1s at what is shown in

There-

IFig. 4 as the right end of its stroke.
fore the spring 31 at the right will be in line
with the corresponding crank-arm 25. At
this stage the SUpply—valve 18 on the right is
wide open, while the corr esponding exhaust-

valve 20 is closed, the reverse relation being
Therefore

the case at the opposite side.
when steam is admitted into the supply-pas-

~sage 15 1t will traverse the supply-valve

chamber and enter the steam-chamber 3 at the
right thereof in order to operate the steam-
piston and swing it toward the left in Fig. 4.
During the movementof the piston the spring
31 on the right is applying its force to the
spindle of the corresponding supply-valve on
the right through the mtermedlate crank-
shaft 25 the said spring of course during the

“motion of the rod or arm 27 with the duplex
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piston being stretched. Owing to the pres-
ence of the equahzmﬁ'—lever 28, which 1s piv-
otally carried by the rod or arm 27 for move-

ment relatively thereto, the spring on the

left at this time is not stretched. When the

free portion of the rod or arm 26 strikes the

projection 33 on the left, at which point the
piston has completed one stroke, the rod 26
will be thrust toward the left, thereby im-
parting an initial closing movement to the
supply - valve 18 throu0h the mtermedla,te
crank-arm 25 at the 110'h13 and hence swing-

ing said crank-arm trom of:f the dead- oenter

The instant that the crank-arm passes the

dead-center the spring 31 becomes effective
~for imparting an accelerated closing motion

60

to the supply-valve 18 on the rw'ht to 1in-
stantly shut off the supply of live steam to the
corresponding side of the steam-chamber. As

- the supply-valve 18 on the right closes the

65

corresponding exhaust-valve, throucrh 1ts con-
nections twith said supply-valve will be simul-

taneously Opened During the movement of

the piston, and hence the rod 27, toward the

left the supply-valve 18 on the left is closed

and the corresponding exhaust-valve 20 is
open, so that the exhaust can be expelled from
the chamber 3 by the moving piston through

70

the port 21 by way of the exha,ust valve cham- |
ber to the exhaust-passage 22, from which it

passes through the outlet herembefore ce-

scribed and by way of suitable piping to the
atmosphere. When the piston has practically

completed its stroke toward the left, the rod

or arm 27, operative therewith, as prevlouslv
set forth, strikes the pro;;ectlon 33, so that
through the rod 26 the supply-valve 18 on the
left is opened and the corresponding exhaust-
valve, through the-intermediate connections
with said cooperating supply-valve, is closed,

at which stage the return stroke of the pis-
ton takes pla,ce The action of the four valves
takes place in unison, being brought about
by the rod 26 under the power 01 the spring
on thé right.

In the descrlptlon of the operation of the
pump just set forth 1 have described certain
of the parts as bemcron the *right ” and others
as being on the left ”reference in this connec-
tion bemﬂ' had partlcularly to Fig. 4 of the
drawmﬂs In Iig. 1 those parts at the right
will be at the upper side of the figure, while
those at the left will be at the under Slde of
the ficure.

Thave hereinbefore described a main water-
chamber 4 and auxiliary water-chambers 13

at opposite sides of the same, the water being

drawn by the pump altemately 1Into such aux-
1liary water-chambers and into the intermedi-
ate main chamber, from which latter it is
torced by the pump- plqton 9. The face-plates
6 cover these several chambers, while man-

‘holes covered by removable pla,tes as 34, open

into the auxiliary chambers., so that access
may be had to the water-controlling valves,
hereinafter deseribed. Into each a,u}ahary
chamber 13 ports open, said ports being fur-
nished with valves, the inlet- valves in each
case being denoted by 35, while the outlet-
valves are designated by 36 the inlet-valves
of course bemﬂ‘ inwardly opening, while the
reverse apphes with respect to the outlet-
valves. Each plate 6 has formed thereon an
enlargement or swell to provide for interior
passages, as 37 and 38, the passage 37 being

the supply one, while the other passage consti-

tutes an exhaust-passage. Suctionand deliv-
ery pipesare fitted to the face-plates and com-
municate with the water-supply or suctionand
exhaust or delivery passages, respectively.
In Fig. 4 I have described the steam-pis-
ton 8 as moving toward the left from the
right, and in thls case the pump-piston will
move from the left toward the right. As
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the pump- piston moves in such dlrectlon 1t

{ sucks water into the auxiliary chamber 13

at the left, the mlet-mlveq 35 of .course being
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opened he suction and the water passing

into the Intermediate or main chamber 4

The water of course enters the auxiliary
chamber 13 through the supply-passage 37
and will fill the chamber 13 at the left and
the main chamber 4 when the pump-piston
has completed its stroke toward the right.
The instant that the pamp-piston swings to-
ward the lett under the action of the steam or
power operated piston 8 the water 1s expelled
thereby from the chamber 4 through the
chamber 13 at the left, the supply or inlet
valves 35 being closed as soon as the piston
commences1ts stroke and such water 1s forced
into the exhaust—passage 38 by way of the
outlet-valves 36 into the exhaust-pipe or, as
it would be in some cases, a supply-pipe.
The same action follows with respect to the
pump-piston on its stroke toward the right.
The steam and pump pistons are therefore
double-acting, doing work on each stroke.

In some cases I need not utilize the entire
area of the steam-piston, as will now appear
from a description of the modification shown
in Fig. 10. In this modification 1 intend to
concentrate the energy of thesteam or equiva-
lent motive agent at the outer end of the
steam-piston or at a point beyond which the
latter balances with the pump-piston. Refer-
ring to said Fig. 10, 1t will be seen that the
piston 1s provided with segmental wings 40
of substantially duplicate construction, which
upon the oscillation of the piston are adapted
to play in apertures in the casing, packing be-
ing interposed between the wings and casing
to prevent the escape of steam from the steam-
chamber. The arcs of the segmental wings
are struck, of course, from the axis of motion
of the duplex piston. The wings 40 there-
fore serve to divide the steam-chamber into
two compartments, into one only of which
the steam is directed—that is to say, the steam
1s directed into the outer compartment—by
virtue of whichthe concentration of the steam
at the place most desired 1s secured.

The ports in the steam end of the pump, it
will be seen, are relatively of considerable size,
so that any foreign matter that may be drawn
into the pump-chamber will cause no injury
and will have no effect upon the working ca-
pacity of the pump.

By reason of the device hereinbefore de-
scribed I provide for an increased effective
area 1n the steam end or chamber of the pump
as compared with high-pressure pumps with
which I am familiar. I may also apply lever-
age to any extent and in pumping water can
use a small orifice for discharge when high-
water pressure 1s desired and a large orifice
where volume 1s desired.

The pump 1is simple in construction and I
am enabled to dispense with such parts as
sliding stuffing-boxes and other like accesso-
ries whl(,h are generally present 1n pumps of
the ordinary kind.

‘ton part therein, a pair of exhaust-

780,948

Having thus described the 1invention, what

1 1 elaim 15—

1. In a pump of the class described, an os-
cillatory piston element having a plurality of
parts, and a casing for the same having two
chambers in one of which one of the piston
parts is adapted to move and in the other of
which the other piston part is adapted to
move, means for controlling the supply of a
motive agent to and the exhaust of such agent,
from, one of said chambers, and means for
controlling the supply of liquid to and the de-
livery of such liquid from the other chamber.

9. In a pump of the class described, an os-
cillatory piston element having a plurality of
parts, and a casing therefor having substan-
tially segmental chambers to receive for mo-
tion the respective parts of the piston.

3. In a pump of the class desceribed, an os-
cillatory piston element having a plurality of
parts and a casing therefor having substan-
tially segmental chambers in which the re-
spective parts of the piston are arranged for
motion, and a connecting-neck to receive the
hub of the piston.

4. In a pump of the class deseribed, an os-
cillatory piston element having a plurality of
parts and a casing therefor lhwmﬂ substan-
tially segmental cha.ml)els 11 whl(;,h the re-
spective parts of the piston arc arranged for
motion, and a connecting-neck to receive the
hub of the piston, said neck being channcled
to recelve packing.

5. In a pump of the class deseribed, an os-
cillatory piston element having two piston
narts, one of which constitutes a prolonga-
tion of the other. and one of said piston parts
heing of greater length than the otherand be-
ing fluid-operated, and the other constituting
a pump-piston.

6. In a pump of the class described, a cas-
ing having steam and water chambers and a
piston element having a plurality of parts
movable respectively in said steam and water
chambers, a discharge-passage, the ends of
which are connected with the steam-chamber
at opposite sides of the piston part therein,
exhaust - valves for controlling the exhaust
from the steani-chamber, a steam-supply pas-
sage communicating with the steam-chamber
at opposite sides of the steam-piston part, sup-
ply -controlling valves, and means operable
with the piston for simultancously actuating
the valves.

7. In a pump of the class described, a cas-
ing having asteam-chamber and a water-cham-
ber of appmmmdtel\f segmental form, and an
oscillatory piston eloment supported For oscil-
lation at the junction of the chambers and hav-
ing a plurality of parts adapted to move 1n
the respective chambers, a discharge-passage
the ends of which are connected with the
steam-chamber at opposite sides of the pis-
ralves at
the ends of said discharge - chamber, ports
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leading from the chambers of the exhaust- |
_valve into the steam-chamber between the in-
clined faces of the latter, a steam-supply pas- |

sage communicating with the steam-chamber
at opposite sides of the steam-piston part, sup-

ply -valves for controlling the supply, and
means operable with the piston for simul-

taneously actuating the valves.

3. In a pump of the ¢lass described, a cas-
ing having a steam-chamber and a main wa-
ter-chamber, auxiliary water-chambers at op-
posite sides of and communicating with the
main water-chamber, inlet and outlet passages
connecting the auxiliary water - chambers,

valves for contrelling the flow of liquid into-|

and from the auxiliary water-chambers, a pis-
ton element having a plurality of parts mov-
able respectively in the steam-chamber and
main water-chamber, and means for control-
ling the supply of steam to and the exhaust of
steam from the steam-chamber.

9. In a pump of the class described, an os- |

cillatory piston element having a plurality of

O

parts and acasing therefor having substan-

tially segmental chambers in which the re-

spective parts of the piston are arranged for

motion, means for dividing one of the cham-

bers into a plurality of compartments, and

means for admitting an operating fluid into

one of the compartments where it ecan act

against one portion of the piston element.
10. In a pump of the class described, an os-

cillatory piston element having a plurality of
parts and a casing therefor having substan-

tially segmental chambers in which the re-
spective parts of the piston are arranged for

‘motion, one section of the piston having lat-

recelve said wings.
In testimony whereof I have hereunto set

eral wings and the casing being pocketed to

my hand in presence of two subscribing wit- .

Nnesses,

o JOHN E. DOUGLAS.
Witnesses: - o

T. B. ALFOR_D,
- W. G. ScHUSTER.
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