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To all whom it may concern: .

Be it known that ¥, Jomux J. Rexrori, a
citizen of the United States, residing at
Ciucago, in the county of Cook and State of
Iinois have invented certain new and use-
ful Tmprovements in Double-Acting Pumps,
of which the following is a specification,

The objects of the present invention ave
to obtain, in u pump barrel or eylinder hav-

mg w uniform dinineter from end to end
and by thee vse of ond pump rod and an
ipper wid swer piston, both pistons of the
saine die »a Lift or raise of water with

ench ap and down strcke of the pump rod
and pistons under conditions by which the
volume of water raised and discharged with
cach upstroke, wiil equal in amount the full
capacity of the barrel or cylinder, and the
volume of water raised and discharged at
each downstroke, will equal in amount, ap-
proximately, the full capacity of the barrel
or cylinder. :

A further object is to furnish a space in’
the pump barrel or eylinder between a lower
piston and a fixed ‘cross-head or wall, in
which space the lower piston travels and
by its travel creates and maintainsa vacuum,
thereby formi v a cushion to carry a weight
of pump rod equal in amount to the air
pressure. - o

A further object is to furnish a lower in-
ducing and educing chamber for water, lo-
cated %wlow a lower piston and from which

the water can be drawn or sucked into a

5 twin upper inducing. and educing chamber

for water, located above a cross-head or
wall and below an upper piston and valve,—
the water passing from the. lower inducing
and educing chamber through a hollow im-
perforate piston rod or transmission tube
mnto the twin upper inducing and educing
chamber and out of the barrel or cylinder of
the pump at the point of discharge.

A further object is to connedt an upper
and a lower piston, each of the same diam-
eter, by a hollow imperforate piston rod or
transmission tube, and thereby draw or suck
water into both a lower and an upper in-
ducing and educing chamber on the up-
stroke or ascent o the pistong, and on the
downstroke or descent of the pistons dis-
charge water from both the Jower and upper
inducing and educing chambers, for- the
water to pass above the upper piston, and
valve and an equal amount be finally dis-

charged with each up and down stroke of
the pistons. -

A further object is to furnish a lower in-
duction and eduction chamber into and from

-which water is induced and educed by a

packed and sealed lower piston and s hol-
low imperforate piston rod or transmission
tube and an upper twin or companion in-
duction and eduction chamber into and from
which water is induced and educed by an up-

per packed and sealed piston and the hollow:

mperforate piston rod or transmission tube,
thus inducing into the pump bazrel or cylin-
der, at the same time and with the same
movements of the pistons, two approxi-
mately equal volumes of water, which are
educed with the up and down stroke of the
pistons, ‘one valume on the upstroke and
one volume on the downstroke.

‘A further object is to create a perfect suc-
tion and seal between a lower piston and
an upper pistol, both of the same. diameter,
and an inclosing pump barrel or cylinder,
consisting of an upper section and a lower
section, separated by a sealed cross-head or
wall, by which water will be drawn or forced
into and from an endwise expansible and

contractible lower induetion and eduction

chamber by the lower piston, to be drawn
or forced by the upper piston, through a
hollow imperforate piston rod or transmis-
sion tube, connecting the two pistons, into an
endwise expansible and contractible chami-
ber between the upper piston and above the
fixed cross-head or wall. '
Other objects are to effectively seal and
separate the lower chamber and the upper
chamber by a fixed cross-head or'wall, and
thereby cause the water to pass from the
twin lower chamber
chamber, without passing into the space be-
low the fixed cross-head or wall above the
lower piston; and to improve generally the

to the twin upper
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construction and operation of the pump as -

a whole. ‘

The invention consists in the features of
construction and combinations of parts here-
inafter described and claimed. -

In the drawings Figure 1 is a sectional
elevation' of a pump barrel or cylinder
broken off at its upper end and showing the
construction and arrangement of the fixed
head or cross-wall, the upper and lower in-
ductionand eduction chambers, the upper
and lower pistons and their cconnecting hol-
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tion and a lower section.
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low piston rod or transmission. tube, and

the lower induction and upper eduction
valve. [Fig. 2, a cross-section on dotted line
¢ a of Fig. 1, logking in the direction of the

arrow. Iig. 3, a cross-section on dotted line

b b of Fig. 1, looking in the direction of the

arrow ; and, Fig. 4, a cross-section on dotted
line ¢ ¢ of Fig. 1, looking in the direction of
the arrow. ’

The pump has a barrel or cylinder 1,
which, as shown, is formed of an upper sec-
At the lower end
of the barrel or cylinder 1 is a cross-plate
or-wall 2, with an annular rim or flange 3
threaded into the end of the barrel or cyl-
inder or otherwise secured in position. The
bottom plate or cross-wall 2 has an opening
or inlet 4 for admitting water, which open-
ing, as shown, is controlled by a flap valve 5,
pivoted at one side to ears 6 on the bottom or
cross-wall 2, and constituting the induction
valve for the lower section of the barrel or
cylinder; but this induction valve could be
of any other suitable form of construction.

. Above the induction valve in the pump
barrel or cylinder is located and operates the
lower piston, the space between the piston
and the induction valve forming the lower
induction and eduction chamber. The lower
piston consists of an annular ring 7, having
an upwardly extending annular rim or wal

'8 with an exterior screw thread, and a top

plate 9, having a depending annular rim 10
with an intericr screw thread engaging the
exterior screw thread of the rim or wall 8

and uniting the ring 7 and top wall 9 to

each other. An annularring 11 is located in
the space or recess formed between the top

wall 9 and lower ring 7, and between the

depending wall or flange 10 and the wall of.

the pump barrel; and on the upper side of
this interposed ring 11 is a packing 12, pref-
erably of cup leather; and below the inter-
posed ring 11 and around the upper side of
the ring 7 is a packing 13, also preferably
of cup leather—vhich two packings are com-
pressed and held in place by and between
the interpesed ring and the bottom ring and
top plate, so as to furnish-a close joint and
seal around the periphery of the piston, be-
tween the piston and barrel or cylinder on
the downstroke of the piston, thereby seal-
ing the periphery of the piston, when the
pump is primed with water, against the pas-
sage of water and aiv, as the piston moves
down in the barrel or cylinder. '
The top plate 9 has a central upwardly
projecting rim or neck 9 with an in-
terior screw thread into which is threaded
the lower end of a hollow imperforate piston
rod or transmission tube 14, with a space 15
between the exterior of the hollow imperfo-
rate piston rod or transmiission tube and the
wall of the pump barrel or cylinder, in which
space, below a fixed cross-head or wall, the

lower piston travels. The fixed cross-head
or wall 16, as shown, has a centrcl circum-
ferential Hange or bead 17, above and below
which is an exterior screw thread, and o
bottom plate or wall 18 having a central
hole 19 1or the passage of the hollow piston
vod or transmission tube. The fixed cross-
head or wall 16 has an interior annular
chamber 20, the upper part of the wall of
which has an interior screw thread. The
chamber 20 has located in its lower portion
a loose or free annulay ring 21, and the up-
per:part of the chamber 20 receives & ving

Tollower 22, having an exterior screw thread

to engage the interior thread of the wall of
the chamber in the fixed cross-head or wall
16; and, as shown, the top of the ring, fol-
lower 22 has holes 23 for a turn key or
wrench, by means of which the ring fol-
lower 92 can be entered into position. The
loose or free ring 21 has on its under and
inner side a packing 24, preferably cup
leather, and the ring follower 22 has on its
under and inner side a packing 25, prei-
erably cup leather, which packings 24 and
95 are compressed, so as to make a tight
joint around the hollow piston rod or trans-
mission tube, by ad ancing the ring follower
22 as required. :
The lower portion of the cross-head or
wall is threaded into the upper end of the
lower section of the pump bavrel or cylin-

der, until the end of the barrel or cylinder -

and the civcumferential flange or bead 17
abut, and the upper section of the pump
barrel or cylinder is threaded on to the up-

per portion of the fixed cross-head or wall,

antil its end abuts the flange or bead 17; s0
that when the sections are united to the
cross-head or wall, the cross-head orv wall
will be held in a fixed position within the
pump barrel or cylinder, with a tight close
joint for the chamber below and the cham-
ber above the fixed cross-head or wall, which
chambers, when the pump is primed with
water, are sealed against the passage of air
and ‘water around the outer circumference
of the fixed cross-head or wall, while the cup
leather packings 24 and 25 seal the cham-

bers against the passage of air and water .

around the exterior of the hollow imper-
forat: piston or transmission tube, when the
pump is fully primed and in operation,
The  npper  piston is located above the
fixed cross-head or wall; and between this
piston and the fixed cross-head or wall is the
upper induction and eduction chamber for

| the water, carresponding to and having the

same capacity as the lower induction- and
eduction chamber.
sists of an annular lower ring 26, fitting the
interior of the pump barrel or cylinder and
having a bottom plate or wall 27, with a
depending boss or hub 28 having an interior
screw thread into which is entered the up-

]

The upper piston . con- 1
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per end of the hollow piston rod or trans-
mission tube; and the bottom plate or wall
has a series of holes or passages 29, furnish-
ing an inlet into the chamber of the upper
piston.  The outer
has an upwardly. extending anuvnlar rim or
wall 80, with an exterior serew thread and -
of a less diameter than the diameter of the
lower ring. An upper annular ring 31 is
located above the bottom or lower annular
ring; and this upper ring has a depending
annular rim or wall 32, with an exterior
screw thread engaging the exterior screw

“thread of the wall or rim 30 and unit ing the

two rings one to the other. The upper ring
81 has inwardly extending arws 33, uniting
the ring to a central boss or hup 34, s¢ as'to
leave openings between the ring and the
boss or hub for the passage of water from
nside of the hollow piston as a whole. A
free or loose annular ring 85 is located in the
space between the upper and lower outer
rings and the wall of the pump barrvel or
cylinder; and between this intermediate
ring 35 and the under face and outer sicle |
of the upper ring 31 is a packing 36, pref-
erably ‘a cup leather packing, A packing
37, also, preferably a cup leather packing,
1s located between the upper face of the

{ between the piston
. - v |
lower peripheral ring 26

lower annular ring and the under and ocuter
face of the internediate ring. The two
packings 36 and 37 ave compressed and held
n place by advancing the outer upper ring
315 and these packings furnish a tight joint
between the piston, as a whole, and the wall
of the pump barvel or cybinder, which joint
effectually prevents the escape of water and
alr around the periphery of the pisten, on
1 A pump rod 38 is threaded at
its lower end into the central boss or hub 34
of the upper ring 31 of the upper pistony
and this pump rod at its upper end is to be

connected to a handle, or other operating
means, i any usual and well known man.
ner. An upper eduction valve is located |
above the upper piston. As shown this up-
per eduction valve is a flat faced disk valve,
having u boss or hub 39 with spokes 40 en-
civeling and free to slide up and down on
the pump rod; and having a body or plate
1 actached to the spekes 40 of u diaineter
e cover and close the eduction openings or
passiage 42 belween the arms 83 of gthe up-
per ving 31, when the valve ig down, and to
unclose these openings or passages, when the
valve 13 raised. '

The pump is assembled by attaching the |
lewer or indiiction valve to the lower end of
its section of the pump barrel or cylinder;
the lower piston, with itg sections united to
compress the cup leather packings, is at-
tached to the lower end of the hollow im-
perforate piston rod or transmission tube,

tup and down strokes of the

lower .inducing

and the lower piston and the hollow imper-
forate piston rod or transmission tube are |

&

entered into the lower section of the pump
barrel or cylinder, for the cup leather pack-
ings to make an air and water tight joint
and the pump barrel or
cylinder, and when entered the piston will
form an endwise expansible and contracti-
ble lower induction and edaction chamber
for the water within the barrel or casing,
between the Iower piston and the lower ox
induction valve. The fixed cross-head or
wall is entered on to the 1ipper end of the
hollow imperforate piston rod or transimis-
sion tube, and then threaded or otherwise
secured in the upper end of the lower sec-
tion of the pump barrel or cylinder, so as
to tightly close the upper end of said sec-
tion of the barvel or cylinder. The upper
piston, with its sections united to COmPress
the cap leather packings, is attached to the
projecting upper end of the holloyw imper-
forate pision rod or transmission tube, The
pump rod is connected to the upper piston,
and the upper or eduetion valve is slipped
on to the pump rod to rest on the top face
of the upper piston. The upper section of
the pump barrel or eylinder is ‘threaded or
otherwise secured to the fixed cross-head or
wall, so as to tightly close the lower end of
said section of the barrel or cylinder; and
when the upper piston is in place the cup
leather packings make an air and water
tight joint between the piston and the pump
barrel or cylinder, and form an endwise ex-
pansible and contractiblé upper induction

.and eduction chamber, between the upper

piston and the fixed cross-head or wall,
corresponding to and the twin as to capac-
ity of the lower induction and eduction
chamber, when the pump is assembled.
The space above the upper piston, within
the pump barrel or cylinder, forms a re-
ceiving dnd discharging chamber into which
the water is lifted or raised and from which
the water ig discharged, through a suitabie
spout or, nozzle (not shown), with each up
and - dows stroke of the- piston; and when
the pamp is primed the
sealed fixed eross-head or
lower piston, within the
inder, has therein a vacaum, created and
naintained by the sealed lower piston,
whico vaenum furnishes a cushion for: the
puing rod. ' '
Tk operation is as follows:

wall and the sealed

The initial
pistons wiil
prime or charge the pump barrel or cylin-
der awith, water, the priming or charging
continuing until the upper receiving ham-
ber is filled  to a point for discharge of the
next succeeding volume of water rajsed- and
projected thereinto; and: when the pump is
fully primed or charged, . the upper and
and educing chambers are

sealed. by their respective pistuns against

peripheral escape of air and water around:

space between the

pump barrel or cyl-.
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the pistons, s0 that each up and down stroke
will discharge a"volume. of water from the

- pump of approximately the same amount.

10

15

The lower piston acts on each upstroke and
sucks or draws the lower induction and
eduction chamber full of water; and- at the
same time the upper piston acts on each up-
stroke and sucks or draws the twin upper
induction and eduction chamber full of wa-

ter, the water for the upper induction and:

eduction chamber being drawn through the
hollow imperforate piston rod or transmis-
sion tube between the two pistons and pass-
ing into the interior of the upper. piston and
out through the openings in the bottom wall
or plate of the piston into the chamber
above the fixed cross-head or wall. It will
thus be seen that with each upstroke of the

" pistons two volumes of water of approxi-

Lo
foe]

" tube.

, mately the same amount are simultaneously .

drawn into the pump barrel or cylinder—
the amount entering or drawn into the
sealed upper chamber being slightly less
than the amount entering or drawn into the
sealed lower chamber, pwing to the presence
of the hollow piston rod or transmission
The induction or lower valve is
opened with each upstroke of the pistons, so

. as to admit water into the twin upper and

30
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lower induction and eduction chambers; and
the eduction or upper valve is closed with
each upstroke of the- piston so that with
each ‘upstroke a volume of water will be
raised mn and discharged from the receiving
chamber above the upper piston by the up-
stroke of said- piston, thus discharging a
volume of water at the same time that two
volumes are sucked or drawn into the pump
barrel or cylinder with and by the upstroke
of the pistons. . - :

Theé induction or lower valve is closed and
the eduction or upper valve is opened with
the downstroke of the pistons; and with each
downstroke of the pistons, the volume of
water sucked or drawn into the upper induc-
tion’ and eductioni—thamber is forced there-
from into the receiving chamber above the
upper piston; and, at the same time, the vol-
ume of water sucked or drawn into the lower
induction and eduction chamber is forced
therefrom, through.the hollow imperforate
piston rod or transmission tube, into and
through the upper piston to pass into the re-
ceiving chamber above the upper piston. It
will thus be seen that, inasmuch as two vol-

. umes of water of practically the same amount

60

85

are forced into the receiving chamber at one
and the same time, it follows, owing to.the
receiving chamber having discharged but one
volume of water on the upstroke, that one
volume -of the two volumes forced into the
recéiving chamber on the downstroke of the
piston, must displace or pass the other aud
be discharged from the pump, thus making
the pump a double acting one with but a

940,182

single pump barrel or cylinder and but one
pump rod, but discharging water both on
the upstroke and on the downstroke. This
resulf of a full discharge on both the up-
stroke and on the downstroke of the pistons 74

in'a single pump barrel or cylinder, and with
a single pump red is obtained by the sealed
fixed cross-head or wall, and the sealed upper

and lower pistons, both of the same diameter:

“and counected by the hollow imperforate pis- 75

ton rod or transmission tube, which furnishes
3 free communication between the twin up-
per and lcer induction and eduction cham-
bers, each of the same capacity, and the re-
ceiving or final discharge chamber.

The first upstroke of the pistons will ex-
haust or educe any air or water in the space
between the sealed fixed cross-head or wall
and the sealed lower piston—the air and .
water escaping around the hollow imper- g5
forate piston rod or transmission tube, at

‘the point of passage through the sealed fixed

cross-liead or wall, or between the sealed
lower piston and pump barrel or cylinder or

both, until the pump has been fully primed go

with water making & water seal, which ef-
fectually closes the space between the sealed”
cross-head or wall and the sealed lower pis-
ton, producing a vacuum in said space, for
the reason that the packing around the pis- 95
tons will prevent any air from entering this

space with the succeeding dowristroke 6f the -

pistons, the vesult béing the production of a

practically perfect vacuum in the space be-

tween the sealed cross-head or wall and the 100

sealed lower piston; and this vacuum will
furnish a cushion to carry a weight of pump
rod to an amount equal to the air pressure;
and this carrying of the weight of the pump

rod is of great assistance in operating the 105

pump. It will be understood that the vacu-
wn is created and maintained shortly after
the beginning of the downstroke and until
at or near the completion of the upstroke of
the piston. A :
After the pump is once primed or charged,
the upstroke or ascent of the sealed upper
piston creates a suction, between the piston
and the sealed fixed cross-head or wall, by

which a volume or quantity of water, ap- 115

proximately:equal to'the area of the:pump
barrel or cylinder multiplied by the length
of stroke of the pistons, will be drawn or
sucked into the chamber above the fixed

cross-head or wall, through the hollow im- 120

perforate piston rod or transmission tube.
At the same time or simultaneously, the

‘upstroke or ascent of the lower piston creates

a suction, between such sealed piston and the

lower or induction valve,-by which a volume’ 125.

or quantity of water, equal to the area of -
the pump cylinder multiplied\by the lengiu
of stroke of the pistons, will be drawn or
sucked into the chamber below -the lower
piston. Each upstroke of thé piston thus 130
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induces into the pump barrel or cylinder, as
a whole, two volumes or quantities of water,
each of approximately the capacity of the
area of the barrel or cylinder multiplied by
the length of stroke of the pistons, for the
simultaneous discharge. of the two volumes
from the respective chambers with each
downstroke of the pump rod and pistons.
The two volumes will pass into the pump
barrel or cylinder above the upper piston,

_and one volume will be discharged at the exit

o
o

3¢

40

of the pump, while the other volume will
remain in the pump barrel or cylinder above
the upper piston and be discharged with the
next succeeding upstroke.

It will be seen that a discharge of ap-
proximately a full volime of water is ob-
tained at each up and down stroke of the
pump rod and pistons. The downstroke of
the sealed upper piston will force into the
chamber of the pump barrel or cylinder.
above such upper piston and vilve, the full
volume of water, sucked or drawn into the

upper chamber above the fixed cross-head.

or wall by means of the upper piston and
the upper eduction valve. At the same time
or simultaneously, the downstroke of the
sealed lower piston will force upwardly the
full volume of water, drawn or sucked by
the preceding upstroke of the pistons into
the lower chamber above the induction or
bottom valve, for such volume of water to
puss above the fixed erosschead or wall and
through the upper piston and the eduction
or top valve into the receiving and discharg-

-ing chamber of the pump barrel or cylin-

der, above the upper piston and the eduction
valve. The two volumes of water thus
brought together in the receiving and dis-
charging chamber of the pump barrel or
cylinder, will effect a final discharge of one
volume by adding the lower volume of water
to the upper volume of water, in the cham-
ber above the upper piston, thereby forcing
out one volume at the discharge of the pump
with each downstroke of the pistons, leaving
a volume still in the receiving and discharg-
ing chamber to be discharged with each up-
stroke of the pistons.

‘The volume of water in the upper induc-
tion and eduction chamber, which is trans-

ferred therefrom to pass above the upper’

piston and wvalve, constitutes one column of
water; and the volume of water, passing
through the hollow piston rod or transmis-
sion tube and transferred from the lower
induction and eduction chamber to the cham-

ber above the upper piston and valve, also -

constitutes a column of water, with the re-
sult that the lowermost column acts and
forces the uppermost column to be dis-
charged from the pump with each down-
stroke of the two pistons, so that in effect
two volumes of water of approximately the
se amount are forced at one and the same

B

time into a common receiving and discharg-
ing chamber, for one volume to be dis-
charged from the receiving and discharging
chamber by passing the other volume, as two
volumes cannot occupy . the same space at the
same tlmne.

What I claim as new and desire to
by Letters Patent is:

L. In a double acting pump, the combina-
tion of a cylinder having ‘an imperforate
wall and of uniform intevior diameter from
end to end. a fixed cross-nead dividing the
interior of the cylinder into a lower section
closed at its upper end and an upper section
closed atits lower end, a piston having a
central chamber and operative below the
fixed cross-head in the lower section of the
cylinder and creating and maintaining a
vacuum between the piston and cross-head,
the piston having downwardly extending
circumferential packing rings, a piston hav-
ing a central chamber and operative above
the fixed cross-liead in the upper section of
the cylinder, the piston having upwardly ex-
tending circumferentidl packing rings, the
fixed cross-head furnishing a lower and an

secure

upper induction-eduction chamber, each

endywise expansible and contractible by and
with the strokes of the pistons.and of the
same capacity approximately, and a hollow
imperforate piston rod connecting the cen-
tral chambers of the two pistons and slid-
able through the fixed cross-head, the hollow
piston rod or transmission tube and the
cliambers of the two pistons furnishing a
conduit between the induction -eduction
chambers of the sections of the ‘cylinder be-
low- and aboye the fixed cross-head, sub-
stantially as deseribed.

2. In a double acting pump, the combina-
tion of a cylinder having an imperforate
wall and of uniform interior diameter from
end to end, a fixed cross-head having a
ceutral packing and dividing the interior

‘of the cylinder into a lower section closed at

its upper end and an upper section closed
at its lower end, a piston having a central
chamber and operative below the fixed cross-
head in the lower section of the cylinder and
creating and maintaining a vacuum between
the piston and cross-head, the piston having

around its periphery downwardly - extend- -

ing cup leather packing rings, a piston
having a central chamber and operative
above the fixed eross-head in the upper sec-
tion of the cylinder, the pisten having
around its periphery upwardly extending
cup leather packing rings, tle fixed cross-
head furnishing a lower and an upper in-

duction-eduction chamber, each endwise ex- !

pansible and contractible by and with the
stroke of the pistons and of the same capac-

1ty approximately, and a hollow imperforate.

piston rod connecting the two pistons and
slidable through the fixed head and its pack-
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ing, the hollow piston rod or transmission
tube and the chambers of the two pistons
furnishing a conduit between the induction-
eduction chambers of the sections of the cyl-
inder below and above the cross-head, sub-
stantially as described. '

8. In a double acting pump, the combina-
tion of a cylinder having an imperforate
wall and of uniform diameter from.end to
end, a fixed cross-head having a central
packing and dividing the interior of the cyl-
inder into a lower section closed at its upper
end and an upper section closed at its lower
end, a peripheral packed piston having a
central chamber and operative below -the
fixed head in the lower section of the cyl-
inder and creating and 'maintaining a
vacuum between the piston and cross-head,
a peripheral packed piston having a central
chamber and operative above the fixed head
in the upper section of the cylinder, the fixed
cross-head furnishing a lower and an upper
induction-eduction chamber, each endwise
expansible and contractible by and with the
stroke of the pistons and of the same capac-
ity approximately, a hollow imperforate
piston rod connecting the two pistons and
slidable through the fixed head and its pack-
ing, the hollow piston rod or transmission
tube and the chambers of the two pistons
furnishing a conduit between the induction-
eduction chambers of the two sections of the
cylinder above and below the fixed cross-
head, an induction valve below the lower
piston, a pump rod connected to the upper
piston, and an eduction valve ‘above the
upper piston and carried by the pump rod,
substantially as described. :

4. In a double acting pump, the combina-
tion of a cylinder having an imperforate
wall and .of uniform diameter from end to
end and having its interior divided into up-
per and-lower twin sections, the lower sec-
tion closed at its upper end and the upper
section closed at its lower end, each section
having an induction-eduction chamber of
the-§ame capacity approximately, a periph-

“epal sealed piston for each section of the cyl-

jnder, each piston having an upper and
lower peripheral packing ring, the ring of

the lower pision extending downwardly and .

the ring of the upper piston extending up-

wardly, for sealing the lower piston on the

_downstroke and the upper piston on the up-

55
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stroke, each piston having a central chamber

and the lower piston operative in the lower
section of the lower cylinder and creating
and maintaining a vacuum, between the pis-
ton and cross-head, a hollow imperforate
piston rod cemnecting the two pistons and
furnishing, in connection with the chambers
of the two pistons, communication between

the induction-eduction chambers of the twin ! wardly

sections of the cylinder, for simultaneously

drawing into the induction-eduction cham- i arms, an upper

940,102

ber of each section of the cylinder an’ ap-
proximately equal volume of water with

each upstroke of the pistons and discharg-

ing a single equal volume of water from the
chamber of the upper section of thecylinder
with each up and with each down stroke of
the pistons, substantially as described.

5. In a double acting pump, the combina-
tion of a cylinder having an imperforate
wall and of uniform diameter from end to
end, and having its interior divided into

70

75

separate ‘twin sections closed at their ad-

joining ends against communication with

each other, each section having an induction-

eduction chamber of the same capacity ap-
proximately, a peripheral packed and sealed
piston for each section, each piston having
two peripheral packings, one packing above
the other, and each packing formed of cup
leather, both cup leathers of the lower piston
downwardly extending and both cup leathers
of the upper piston upwardly extending,
each piston having a central chamber and
the lower piston-operative in the lower sec-
tion of the cylinder and creating and main-
taining a vacuum between the piston and
cross-head, a hollow imperforate piston rod
connecting the two pistons and furnishing,
in conunection with the chambers of the two
pistons, communication between the induc-
tion-eduction chambers of the twin sections

 of the cylinder, and valves controlling the

induction and eduction of water into and
from the sections of'the cylinder, substan-
tially as described. o
6. In a double acting pump, the combina-
tion of a cylinder having a uniform interior
diameter from end to end, a fixed cros--head
having a central packing and dividing the
chamber of the cylinder into lower and up-
per twin sections, closed against commuri-
cation at their adjoining ends by the cross-
head, each section having an induction-educ-
tion chamber of the sanie capacity approxi-
mately, a piston having a central chamber
and operative in the lower section of the cyl-
inder chamber below the cross-head, and
creating and maintaining a vacuum between
the piston and cross-head, the piston consist-
ing of a lower annular ring having an up-
wardly extending inner flange, a top plate
having a depending flange, an annular ring
interposed between the top plate and the
lower annular ring outside of the depending
flange of the top plate, and a packing above
and below the interposed annular ring, each
packing having an exterior rim downwardly
exteniding, a piston having a central cham-
ber and operative above the fixed cross-head
in the upper section of the cylinder chamber,

-the piston consisting »f a lower annular ring

having a perforated bottom plate and an up-.
extending inner flange with inwardly
arms and openings between the

extending ] _ _
annular ring having a de-
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pending flange, an annular ring interposed
between the lower and upper rings, and a
packing above and below the interposed an-
nular ring, each packing having an exterior
rim upwardly extending, and a hollow im-
perforate piston rod entered into the top
plate of the lower piston and the bottom
plate of the upper piston centrally of both
plates and connecting the two pistons, and
slidable throngh the fixed head and its pack-
ing, the hollow piston rod and the chambers
of the two pistons furnishing a conduit be--
tween the induction-eduction chambers of
the twin sections of the eylinder below and
above the cross-head, substantially as de-
scribed,

7. In a double acting putinp, the combina-
tion of a eylinder having a unitorm interior
diameter from end to end, a fixed cross-head
having a central chamber and dividing the
chamber of the cylinder into upper and
lower twin sections, the upper secticn clased
at its lower end and the lower section closed
at its upper end, each section having an in-
duction-eduction chamber of the same ca-
pacity approximately, a packing in-"the
chamber of the fixed cross-head, the packing

formed of a liose ring at the bottom of
the chamber, a ring follower for the upper
part of the chamber, a packing ring on the
under and inzer side of the loose ring and a-
packing ring on the under and inner side
of the ring follower, a pisten having a cen-
tral chamber and eperative in the Iower sec-
tion of the cylinder chamber below the Cross-
Lead and creating and maintaining a vae-
uum between the piston and cross-head, the
piston consisting of a lower annular ring
having an upwardly extending inner flange,
a tep plate having a depending flange, an
aunulaf ving interposed between the top
plate and the lower annular ring outside of
tlie depending flange of the tep plate, and a
packing above and below the interposed an-
nular ring, each packing having an exterior
rim downwardly extending, a piston having
a central chamber and operative above the
tixed eross-head in the upper section of the
piston consisting of a
lower ennular ring having a perforated bot-
tom plate and an upwardly extending inner
flange with inwardly extending arms and

" openings between the arms, an upper annu-

<

foend
O3

_ and its

lar ring having a depending flange., an anny-
lar ring ‘interposed hetween the lower and
upper rings. and a packing above and below
the interposed annular ring,
having an exterior rim upwardly extending,
and a hollow imperforate piston rad entered
into the top plate of the lower piston and the
bottom plate of the lpper piston centrally
of both plates and connecting the tywo pis-
tous, and slidable threugh the fixed head
packing, the hollow piston rod or

|

each packing

‘having a central packing

4

furnishing a conduit between the induction-
eduction chambers of the twin sections of
the cylinder below and above the cross-head,
substantially as described.

8. In-a double acting bump, the combina-
tion of a cylinder having a uniform interior
diameter from end to end, a fixed cross-head
and dividing the
chamber of the cylinder into upper and

lower twin sections, the upper section closed

ab its lower end and the lower section closed
at-its upper end, a hollow piston’ operative
in the induction-cducticn chamber of the
cylinder below the fixed cross- head and
creating and maintaining a vacunm botween
the piston and eross-head, the piston having
a central chamber open at the bottow for the
induction and eduction of water, 1 Lollow
piston operstive above the fixed head, the
piston hiaving a central chamber open at the
top for the induetion and edueticn of water,
and a hollow imperforate pisten rod con.
necting the two pistons and in communica.
tion wi
tons, and furnishing with the chambers of
the two pistens a eomduit between the in.
duetion-eduetion chambers of the twin .sec-
tions of the cylinder above and below the
fixed cross-head, substantially as described.

9. In
tion of « cylinder having a uniform interior
diameter from end to end, a fixed eross-hend
having a centpal packing and dividing the
chamber of the cylinder into upper amd
lower twin sections, the appet section closed
at its lower end and the lower section closed
it its upper end, each section having un in-
duetion-cduction chamber of the same ca-
pacity approximately, a hollow piston oper-
ative in the induction-eduction chamber of
the cylinder below the fixed eross-head and
ereating and maintaining a vacuum between
the piston and cross-heaa, the piston having
& central chamber open at- the bottom for
the induction and eduction of water, a
hollow piston operative above the fived
cross-head, the piston having a central cham-
ber open at the top for the induction and
eduction of water, a hollow imperforate pis-
ton rod connecting the two pistons and iu
communication with the central chambers of
both pistons, and furnishing with the cham-
bers of the two pistons a conduit between
the tnduction-eduction chambers of the twin
sections of the cvlinder
fixed ecross-head, an induction valve below
the Tower piston. opened and closed by the
strekes of the piston, and an eduction valve
above the upper piston, opened and closed
by the sirokes
deseribed. -

10. Tna double acting pump, the combina-
tion of a cvlinder having s wniform interior
dlameter from end to end. a fixed cross-head

tube and the chambers of the two pistors | havine » central packing and dividine the
. ) =3 P & =3

th the central chambers of both pis- .

a double acting pump, the combina. ¢

above and below the :

of the piston. substantially as
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chamber of the cylinder into upper and
lower twin sections, the upper section closed
at its lower end and the lower section closed
at its upper end, each section having an in-
duction-eduction chamber of the same ca-
pacity approximately, a hollow piston oper-
ative-in the induction-eduction chamber of
the cylinder below the fized eross-head dnd
creating and maintaining a vacuum.between
the piston and cross-head, the piston having
a central chamber open at the bottom for the

“induction and eduction of water, a hollow
piston operative above the fixed head, the.

piston having a central chumber open at the
top for the induction and eduction of water,
a hollow imperforate piston rod connecting
the two pistons and in communication with
the central chambers of both pistons, and
turnishing with the chambers of the two pis-
tons - conduit between the induction-educ-

tion chambers of the twin sections of the.

cylinder above and below the fixed cross-
liead, an induction valve below the lower
piston; opened and closed by the strokes of
the piston, an eduction ¥ above the
upper piston, opened and closed by the
strokes of the piston, and & pump rod con-
nectedd with the npper pistoa and on which
the eduction valve 15 mounted and operates,
substantially as described.

11. In a double acting pump,

ve

the com-

. bination of a cyiinder consisting of an upper
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- section and a lower seeiion, each s
~ing an imperforate wall and {he same -

section and a lower section, each seetion
having an imperforate wall ahd the same in-
terior diameter from end toend, 4 fixed cross-
head having o centyz! packing and on to

~which the adjacent ends of the eylinder sce-

lclosing and sealing the

its upper end and closing
and sealing the npper section at its lower
end, each section of the cylinder above and
helow the cross-head having en induction-
eduction chamber both chan of the
same dimensions and capacity, and
having a central chamber and operative in
the section of the cylinder belrw the fixed
cross-head, the piston having sround its
periphery cup leather packing rings, eact
packing ring downwardly extending, the
piston creating aund maintaining a vacuumn

tiong are threade
lower section al

in the lower sectivn of the cylindexr below the

fixed cross-head, substantially as deseribed.

12, Tn a double acting pump, the combina-
tion of a evlinder consisting of an upper
*tiou hav-

terior diameter from- end to-end; o fixed
cross-head having a cential packing and en
to which the adjacent. ends of the eylindes
sections are threaded, closing and gealin
lower section at its wpper end. and el¢
and sealing the upper
end, each section of the cylinder above and
below the cross-head having an induction-
eduction chamber both chambers of the same

-creating

a piston .

ection at its lower:
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dimensions and capacity, and a piston bav-
ing a central chamber and operative in the
section of the cylinder below the fixed cross-
head. the piston having around its periph-
ery cup leather packing rings, each pack-
ing ring downwardly extending, the piston
and maintaining a vacuum 1n the
lower: section of the cylinder below
fixed cross-head, substantially as described.

13. In a “double acting pump, the com-
bination of a cylinder consisting of an
upper section and a lower section, each sec-
tion having an imperforate wall and the
same diameter from end to end, a fixed
cross-head having a central packing and on
to which the acjacent ends of the cylinder
sections ave threaded, closing and sealing the
Jower seetion at its upper end and closing
and sealing thé upper section at its lower
end, each cction of the cylinder above and
below the cross-head having an induction-
ednction chamber both chambers of the

70

the .
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same dimensions and capacity, and a_periph-

eral packed piston having 4 central cham-
ber and operative in the section of the cylin:
der below the fixed head, the piston creating
and maintaining a vacuum in the lower sec-
tion of the cylinder below the fixed cross-
head, substantially as described.

14. In a double acting “pump, the com-
bination of a cylinder consisting of an upper
section and lower section, each section hav-
ing an imperforate wall and the same di-
ameter from end to end, a fixed 'cross-head
en to which the adjacent ends of the cylin-

der zections are threaded, closing and seal-.

ing the lower section at its upper-end and
closing and sealing the upper section at its
lower end, a peripheral sealed piston for
each section of the cylinder, on opposite
sides of the cross-head, both pistons of the
came diameter, and each piston having an
upper and lower peripheral packing ring,
both rings of -the lower piston extending
downwardly and both rings of the upper
piston extending upwardly, for sealing the
lower piston on the down stroke and the
upper piston oni the up stroke, each piston
having a central chamber and the lower pis-
ton creating and maintaining a vacuum be-

tween the piston and the cross-head, and a -

hellow imperforate piston rod connecting
the two pistons and furnishing, in connec-
tion with the chambers of the two pistons,

| communication between the two sections of
! the cylinder, for simultaneonsly drawing

into each section of the cylinder an approxi-
mately equal volume of water with ‘each
upstroke of the pistons and discharging a
single equal volume of water from the upper
section of the cylinder’ with each up and
with each down stroke 'of the pistons, sub
stantially as described.

15. In a double acting pump, the combina-
tion of a cylinder consisting of an upper
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section and a lower section; each section hay-
Ing an imperforate wall and the same diam-
eter from end to end, a fixed cross-head on to
which the adjacent ends of the cylinder sec-
tions are threaded, closing and sealing the
lower section at its upper end and closing
and sealing the upper section at its lower
end, a peripheral doyble packed piston for
each section of the eylinder on opposite sides
of the ctoss-head, both pistons of the same
diameter, and each piston having a central
chamberthe Iowep piston creating and main-
taining
tion of the eylinder below the cross-head,
each piston having an upper and lower cup
packing, both packings of the lower piston
downwardly extending and acting on the
downstroke of the piston and both packings
of the upper piston Upwardly extencling and
acting on the upstroke of the piston, an in-
perforate hollow piston rod connecting the
two pistons and furnishing, in connection
with the chamber of the -two pistons, com-
munication between the two sections of the

cylinder, an induaction and eduction chamber

for each piston, an induction valve for the
lower section of the cylinder, and an edye-
tion valve for the upper section of the cyl-
inder, for simultaneously drawing into each
section of the cylinder an approximately
equal volume of water with each upstroke of
the pistons and discharging, from the upper
section of the c¢ylinder, a single equal volume
of water with each up and each down stroke
of the pistons, substantially as described.
16. In a double acting pump, the combina-
tion of a cylinder consisting of an upper

a ‘vacunm formed jn the lower see-.

section and a lower section, each section hav-

rior diameter from end to end, a fixed cross-
head havmg

]

! . .

j g an imperforate wall and the same inte-
i

a central packing and on to
{ which the adjacent ends of the cylinder sec-
I tions arc threaded, closing and sealing the
{f upper section at its lower end, and closing
j aud sealing the lower section at its upper
- end, a hollow piston operative in the section
, of the cylinder below the fixed cross-head
| and creating and maintaining a vacuum be-

tween the piston and the fived cross-head,
the piston having a central chamber open at
the bottom for tiie induction and eduction of
Water, a hollow piston operative in the sec-
tion of the cylinder chamber
cross-head, the piston having a central cham.-
ber open at the top for the induction and
eduction of water, a hollow imperforate pis-
ton rod or transmission tube connecting the
two pistons and in communication with the
central chambers of both pistons, and fur-
nishing with the chambers of the two pis-

©

above the fixed .
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tons a conduit between. the sections of the _

cylinder above and below the fixed cross-
head, an induction valve below the: lower
piston, opened and closed by the strokes of
the piston, an eduction valve above the up-
per piston, opened and closed by the strokes
of the piston, and a pump rod connected
with the upper piston and on which the
| eduction valve 1s mounted and operates, sub-
| stantially as described. ‘
JOIIN J. REXROTH.
/ Witnesses:

F. R. Farueg,
A. J. Grovarre.
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