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UNITED STATES PATENT OFFICE. 
JOHN J. REXROTH, OF CHICAGO, ILLIN OIS. 

DOUBLE-ACTING PUMAP. 

Specification of 940,92. Letters Patent. Patented Nov. 6, 1909 
Appication filed February 5, 1909. Serial No. 476,298. 

To all'uohom it mai concern: - 
Be it known that i, JoHN J. REXROTH, a 

citizen of the United States, residing at 
Cilicago, in the county of Cook and State of 
Illinois have invented certain new and use 
ful up') sements in Double-Acting Pumps, 
(of which the folio wing is a specification. 
The objects of te present invention are 

i U obtain, in a pun) barrel or cylinder hav 
ing at llifo i’m dialeter from i end to end || 
and ly tie se of (hè pump rod and an 
tipper lilti liver' piston, both pistons of the 
Sanne ii::::it: ei', a lift or raise of water with 
each typ and dioyY ni stroke of the pump rod 
and piste is i der conditions by which the 
Voiulie of water raised and discharged with 
each upstroke, wiil et jual in amount the full 
capacity of the barrel or cylinder, and the 
\ol line of Water raised and discharged at 
each downstroke, Will equal in amount, ap 
p!'OXinately, the full capacity of the barrel ( cylinder. 
A further object is to furnish a space in 

the pimp barrel or cylinder between a lower. 
pistol) and a fixed cross-head or wall, in 
which space the lower piston travels and 
by its travel creates and maintains a vacuum, thereby formi g a cushion to carry a weight 
of pump rod equal in amount to the air 

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 a hol 
low imperforate piston rod or transmission 
tube and an upper twin or companion in 

! duction and ediction chamber into and from 
which water is induced and educed by an up 
imperforate piston rod or transmission tube, 
thus inducing into the pump barrel or cylin 
der, at the same time and with the same 
novellents of the pistons, two approxi 
Iliately 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 pistou 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 induction and eduction 
chamber by the lower piston, to be drawn pressure. 

A further object is to furnish a lower in 
lucing and educing chamber for Water, lo 
'ated below a lower piston and from which 
the Water can be drawn or sucked into a 
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 in 
perforate piston rod or transmission tube 
into the twin upper inducing and educing 
chamber and out of the barrel or cylinder of 

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 cham 
ber between the upper piston and above the 
fixed cross-head or 
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 to the twin upper 
chamber, without passing into the space be 
low the fixed cross-head or wall above the 
lower piston; and to improve generally the 

per packed and sealed piston and the hollow 
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A further object is to connect an upper construction and operation of the punip as and a lower piston, each of the same diam 
etel', by a hollow imperforate piston rod or 
tralismission tube, and thereby draw or suck 
water into both a lower Y an upper in 
ducing and educing chamber on the up 
stroke or ascent o' the pisions, and on the 
downstroke or descent of the pistons dis 
charge water from both the Iower and upper 
inducing and educing chambers, for the 
Water to pass above ?e upper piston, and 
valve and an equal amount be finally dis 

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 of at its upper end and showing the 
construction and arrangement of the fixed 
head or cross-wall, the upper and lower in 
duction and eduction chambers, the upper 
and lower pistons and their connectinghol 
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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 a of Fig.1, looking in the direction of the 
arrow. Fig. 3, a cross-section on dottedline bb of Fig.1, looking in the direction of the 
arrow; and, Fig. 4, a cross-section on dotted 
line a 6 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 
tion and a lower section. At the lower end 
of the barrel or cylinder 1 is a cross-plate 
or wall 2, with an annular rim or fiange 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, 
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 interior 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 annular ring 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-which two packings are com 
pressed and held in place by and between 
the interposed 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 air, 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 transmission tube and the 
wall of the pump barrel or cylinder, in which 
space, below a fixed cross-head or wall, the 

ivoted at one side to ears 6 on the bottom or 
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lower piston travels. The fixed cross-head 
or wall 16, as shown, has a centr.l circum 
ferential flange or bead 17, above and below 
which is an exterior screw thread, and a 
bottom plate or Wall 18 having a central 
hole 19 or the passage of the hollow piston 
rod 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 interlor screw thread. The 
chamber 20 has located in its lower polition 
a loose or free annular ring 21, and the up 
per part of the chamber 20 receives a ring 
follower 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 22 can be entered into position. The 
loose or free ring 21 has on its under and 
inner side a pagking 24, preferably cup 
leather, and the ring follower 22 has on its 
under and inner side a packing 25, pref 
erably cup leather, which packings 2d. and 
25 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 barrel or cylin 
der, until the end of the barrel or cylinder 
and the circumferential flange or lead 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 oi Wall, 
antif its end abuts the flange or bead 17; so 
that when the sections are united to the 
cross-head or wall, the cross-head or Wall 
will be held in a fixed position within the 
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pump barrel or cylinder, with a tight close y ??? 

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 
forate piston or transmission tube, when the 
pump is fully primed and in operation. 
The upper piston is located above the 

fixed cross-head or wall; and between this 
pistol) and the fixed cross-head or wall is the 
upper induction and eduction chamber for 
the water, corresponding to and having the 
same capacity as the lower induction, and 
eduction chamber. The upper piston con 
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 R 28 having ?n interior 
screw thread into which is entered the up 
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per end of the hollow opiston rol or trans 
mission tube; and the bottom plate or Wall 
has a series of holes or passages 29, furnish 
ing an inlet into the channber of the upper 
piston. The outer lower peripheral ring 26 
?nas an upwardly. extending anu: u?a" rim or 
wall 30, with an exterior screw 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 uniting the 
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its upstroke. A pump rod 38 is threaded at 
4th 

5 

80 

65 

two rings one to the other. The upper ring 
31 has inwardly extending arms 33, uniting 
the ring to a central boss or hub 34, so as to 
leave openings between the ring and the 
boss or hub for the passage of water from 
inside of the hollow piston as a whole. A 
free or loose annular ring 35 is located in the 
space between the upper and lower outer 
rings and the wall of the pump barrel or 
cylinder; and between this intern ediate 
ring 35 and the under face and outer side 
of the upper ring 31 is a packing 36, pref 
erably a cup leather packing. A packing 
37, also, preferably a cup leather packing, 
is located between the upper face of the 
lower annular ring aid the inder and Outer 
face of the internediate ring. The two 
packings 33 and 37 are compressed and held 
in place by advancing the outer upper ring 
31; and these packings furnish a tight joint 
between the piston, as a whole, and the wall 
of the punup bara'el or cylinder, which joint 
effectually prevents the escape of water and 
air around the periphery of the piston, on 
its lower end into the central boss or hub 34 
of the upper ring 31 of the tipper piston; 
and this pump rod at its upper end is to be 
connected to a handle, or other operating 
means, it any usual and well known man 
ner. Å ha upper eduction valve is located 
above the upper pistoli. As show in this up 
per eduction valve is a flat faced disk valve, 
ha ving a boss or hub 39 with spokes 40 en 
('i'cling and free to slide up and down on 
the puti) rod; and having a body or plate 
4 attached to the spokes 40 of a diameter 
te y cover and close the eduction openings or 
passage 4:2 bei ween the arms 33 of the up 
per ling 31, when the valve is down, and to 
unclose these openings or passages, when the valve is raised. 
The parap is assembled by attaching the 

iewer or indiction valve to the lower end of 
its section of the pump barrel or cylinder: 
the lower pistola, with its sections united to 
compress the cup leather packings, is at 
tached to the lower end of the hollow in 
perforate piston rod or transmission tube, 
and the lower piston and the hollow imper 

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 
between the piston and the pump barrel or 
cylinder, and when entered the piston will 
form an endwise expansible and contracti 
ble lower induction and eduction chamber 
for the water within the barrel or casing, 
between the lower piston and the lowe' or 
induction valve. The fixed cross-head or 
wall is entered on to the upper end of the 
hollow imperforate piston rod or transnis 
sion tube, and then threaded or otherwise 
secured in the upper end of the lower sec 
tion of the pump arrel Ur cylinder, so as 
to tightly close the upper end of said sec 
tion of the barrel or cylinder. The upper 
pistol, with its sections united to conpress 
the cup leather packings, is attached to the 
projecting upper end of the hollow imper 
forate piston rod ol' transmission tube. The 
pump rod is connected to the upper piston, 
and the upper or eduction valve is slipped 
on to the pturap rod to rest on the top face 
of the upper piston. The upper section of 
the pump barrel or cylinder 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 contractible 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 ind discharging chamber into which 
the water is lifted or raised and from which 
the Water is discharged, through a suitable 
spout. Ol' Ozzle (not shown), with each up 
and down stroke of the piston; and when 
the pulp is plined the space between the 
sealed fixed cross-head or wall and the sealed 
lower piston, within the pump barrel or cyl 
inder, has therein a vacuum, created and 
inlaintained by the sealed lower piston, 
whici), A'Renunu fum'nishes a cushion for the pump 'Ot. 
Tl: operation is as follows: The initial 

up and down strokes of the pistons will 
prime or charge the pump barrel or cylin 
der with, water, the priming or charging 
continuing until the upper receiving chain 
ber is filled to a point for discharge of the 
next succeeding volume of water raised and 
projected thereinto; and when the pump is 
fully primed or charged, the upper and 
lower inducing and educing chambers are Sealed by their respective pisuns against 
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the pistons, so that each up and down stroke single pump barrel or cylinder and but one 
will discharge a volume of water from the 
pump of approximately the Same amount 

10 
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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 

2 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 annount entering or drawn into the 
sealed lower chamber, owing to the presence 
of the hollow piston rod or transmission 
tube. The induction or lower valve is 
opened with each upstroke of the pistons, so 
as to admit water into the twin upper and 
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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 in 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. s 
The 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 eduction chamber 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 tie 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 

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 
receiving chamber on the downstroke of the 

lower or induction valve, by which a volume 125. 

pump iod, but discharging water both on 
the upstroke and on the downstroke. This 
result of a full discharge on both the up 
stroke and on the downstroke of the pistons to 
in a single pump barrel or cylinder, and with 
a single pump rod is obtained by the Sealed 
fixed cross-head or wall, and the sealed upper 
and lower pistons, both of the same diameter 
and connected by the hollow imperforate pis- is 
ton rod or transmission tube, which furnishes 
a free communication between the twin up 
per and lever 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- 85 
forate piston rod or transmission tube, at the point of passage through the sealed fixed 
cross-lead or wall, or between the sealed lower piston and pump barrel or cylinder or 
both, intil the pump has been fully primed 90 
with water making a 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 downstroke 6f the 
pistons, the result being 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 los 
pump. It will be understood that the vacu 
tum is created and maintained shortly after 
the beginning of the downstroke and until 
at or near the completion of the upstroke of 
the piston. 

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 
or quantity of water, equal to the area of 
the pump cylinder multiplied by the lengui. 

piston, must displace, or pass the other, and of stroke of the pistons, will be drawn or 
be discharged from the pump, thus making sucked into the chamber below the lower 

65 the pump a double acting one with but a piston. Each upstroke of the piston thus 130 
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induces into the pump barrel, or cylinder, as time into a common receiving and discharg 
a whole, two volumes or quantities of water, ing chamber, for , one volume to be dis 
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 

2 5 

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 volume 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 valve, the fui? 
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 
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pass above the fixed cross-head 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 valve, 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 
salue amount are forced at one and the same 
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cliambers of the two pistons furnishing a 

charged from the receiving and discharging 
chamber by passing the other volume, as two 
volumes cannot occupy the same space at the 
same time. 
What I claim as new and desire to secure 

by ietters Patent is: 
l. În a double acting pump, the combina 

tion of a cylinder having an imperforate 
wall and of lifoe)) interior diameter from 
end to end, a fixed cross-head 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 downwardly extending 
circumferential packing rings, a piston hav 
ing a central chamber and operative above 
the fixed cross-head in the upper section of 
the cylinder, the piston having upwardly ex 
tending circumferential packing rings, the 
fixed cross-head furnishing a lower and an 
upper induction-eduction chamber, each 
endwise 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 
conduit between the induction - eduction 
chambers of the sections of the cylinder be 
low and above the fixed cross-head, Sub stantially as described. 

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 
central 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 cross-head in the upper sec 
tion of the cylinder, the piston having 
around its periphery upwardly extending 
cup leather packing rings, the 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 
piston rod connecting the two pistons and 
slidable through the fixed head and its pack 
ity approximately, and a hollow imperforate, 
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ing, the hollow, piston rod or transmission | ber of each section of the cylinder an ap 
tube and the chambers of the two pistons proximately equal volume of water with each upstroke of the pistons and discharg 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 
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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 same capacity approximately, a periph 
eral sealed piston for each section of the cyl 
inder, each piston having an upper and 
lower peripheral packing ring, the ring of 
the lower piston 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 
stroke, each piston having a central chamber 
and the lower piston operative in the lower 
section of the lower cylinder and creating 
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and maintaining a vacuum, between the pis 
ton and cross-head, a hollow imperforate 
piston rod connecting the two pistons and 
furnishing, in connection with the chambers 
of the two pistons, communication between 
the induction-eduction chambers of the twin 
sections of the cylinder, for simultaneously 
drawing into the induction-eduction chani- arms, an upper annular ring having a de 180 

ing a single equal volume of water from the 
chamber of the upper section of the cylinder 
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 
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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 leather's 
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 connection with the chambers of the two 
pistons, communication between the induc 

Re 
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95 
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, substai 
tially as described. - 

6. In a double acting pump, the combina 
tion of a cylinder having a uniform interior 
diameter from end to end, a fixed cross-head 
having a central packing and dividing the 
chamber of the cylinder into lower and up 
per twin sections, closed against commlului 
cation at their adjoining ends by the cross 
head, each section having an induction-edug 
tion chamber of the sanne capacity approxi 
mately, a piston having a central chaniber 
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 lowej'' annular ring having an up 
wardly extending inner flange, a top plate 
having a depending flange, an annular ring 
interposed between the ton 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 
extending, 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 of a lower annular ring 
having a perforated bottom plate and an up 
wardly extending inner ?lange with in Wardly 
extending arms and openings between the 
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openings between the arms, an upper annu 
5 5. 

formed of a loose rin 

cylinder chamber, the piston consisting of a 

tube and the chambers of the two pistors 
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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 through the fixed head and its pack 
ing, the hollow piston rod and the chambel's 
of the two pistons furnishing a conduit be 
tween the induction-eduction chanabers of 
the twin sections of the cylinder below and 
above the cross-head, substantially as de scribed. 

7. In a double acting pimp, the combina 
tion of a cylinder having a uniform interior 
diameter fram end to end, a fixed cross-head 
having a central chamber and dividing the 
chamber of the cylinder into upper and 
lower twin sections, thie 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 samega pacity approximately, a packing in the 
chamber of the fixed cross-head, the packing 

at the bottom of the chamber, a ring follower for the upper 
part of the chamber, a packing ring on the 
under and inner side of the loose ring and a 
packing ring on the under and inner side 
of the ring ???ollower a pisten having a cen 
tral chamber and eparative in the lower sec 
tion of the cylinder chamber below the cross 
lead and creating and maintaining a vac 
uum between the piston and cross-head, the | 
piston consisting of a lower annular ring 
having an upwardly extending inner flange, 
a top piate having a depending flange, an 
annulaf ring interposed between the top 
plate and the lower annular ring outside of 
tle depending flange of the top 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 
fixed cross-head in the upper section of the 
lower ennular ring having a perforated bot 
tom plate and an upwardly extending inner 
flange with inwardly extending arms and 
lar ring having a depending flange, an annu 
lar ring interposed between the lower and 
upper rings, and a packing above and below 
the interposed annular ring, each packing 
having an exterior rim upwardly extending, 
and a hollow imperforate 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 pis 
tons, and slidable through the fixed head 
and its packing, the hollow iston rod or 

? 

furnishing a conduit between the induction 
eduction chambers of the twin sections of 
the cylinder below and above the cross-head, substantially as described. 
S. In a double acting pump, the combina 

tion of a cylinder having a uniform interior 
| diameter from end to end, a fixed cross-head 
having a central packing and dividing the 
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, a hollow piston operative 
in the induction-eduction chamber of the 
cylinder below the fixed cross-head and 
creating and maintaining a vacuum between 
the piston and cross-head, the piston having 
a central chaaber open at the bottory for the 
induction and eduction of water, a hollow 
piston operative above the fixed head, the 
pisto) ha ving a central chamber open at the 
top for the iduction and eduction of water, 
and a hollow imperforate pistonrod con 
lecting the two pistons and in communica 
tion with the central chambers of both pis 
tons, and furnishing with the chambers of 
the two pistons a conduit between the in 
diction-ediction chambers of the twin Sec 
tions of the cvlinder above and below the 
ixed cross-head, Substantially as described. 
9. In a double acting pump, the combia 

tion of a cylinder having a uniform interior 
diameter from end to end, a fixed cross-held 
having a central packing and dividing the 
chamber of the cylinder into uppel' and 
lower twin sections, the upper section closed 
at its lower end and the lower section closed 
att its tipper eld, each section having an in 
ductio-eduction chamber of the same ca 
pacity approximately, a hollow piston open'- 
ative in the induction-eduction chamber of 
the cylinder below the fixed cross-head and 
greating 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 
cross-head, the piston having a central cham 
ber open at the top for the induction ånd 
eduction of water, a hollow imperforate pis 
ton rod connecting the two pistons and in 
communication with the cential chambers of 
both pistons, and furnishing with the chan 
bers of the two pistons a conduit between 
the induction-eduction chambers of the twin 
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, and an eduction valve 
above the upper piston, opened and closed 
by the strokes of the piston, substantially as 

" (escribed. - 
10. In a double acting ptimp, the combina 

tion of a cylinder having a niform interior 
diameter fron end to end, a fixed cross-head having a central packing and dividing the 
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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 eld, each section having an in 
duction-eduction chamber of the Saime ca pacity approximately, a hollow piston oper 
ative...in the induction-eduction chamber of 
the cylinder below the fixed cross-head and 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 chamber open at the 
top for the induction and eduction of water, 
a hollow inperforate piston rod connecting 
the two pistons and in communication with 
the central chambers of both pistons, and 
furnishing with the chamber's of the two pis 
tons a conduit between the induction-educ 
tion chambers of the twin 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 visive above the 
lipper piston, opened and closed by the 
strokes of the piston, and a pump rod con 
lected with the upper pistol and on which 
the eduction valve is mounted and operates, 
Substantially as described. 

11. In a double, acting, pump, the coin bination of a cylinder consisting of an upper 
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same dimensions and capacity, a 

Section and a lower section, each section 
having an imperforate, wall and the saine in 
terior diameter fram end to end, á fixed Cross 
head having a cent's packing and on to 
which the adjacent ends of the cylinde1 sec 
tions are threaded. eosing and sealing the 
lower section at its upper end and closing 
and Sealing the apper section at its lower 
eld, each section of the cylinde; above and 
below the cross-heat having an induction 
eduction chamber ioti, channers of the 

having a central channer and operative in 
the section of the cylinder bei (;w the fixed 
cross-head, the piston having iii'o ind its 
periphery cup leather packing rings, each 
packing ring downwardly extending, the 
piston creatins aid maintaining a vacuuin 
in the lower section of the cylinder 
fixed cross-head, substantially as described. 

12. In a double acting pump, the combina 
tion of a cylinder ?onsisting of an upper 
section and a lower section, each Section hav 

i ing an imperforate KYadi and Kine SSR nie in 
terior diameter from end to eid, a fixed 
cross-head having a cential packiig and of 
to which the adjacentends of the cylinder 
sections are threaded, closing aid sealing he 
lower section at its upper end and ciosing 
and sealing the upper section at its lower 
end, each section of the cylinder above and 
below the cross-head having an induction 
eductioi chanber both chambers of the same 

a piston 

below the 
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dimensions and capacity, and a piston hav 
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 
creating and maintaining a vacuum in the 

70 

lower section of the cylinder below the . 
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 adjacent ends of the cylinder 
sections are threaded, closing and sealing the 
lower section at its upper end and closing 
and sealing the upper section at its lower 
end, each ection of the cylinder above and 
below the cross-head having an induction 
eduction chamber both chambers of the 
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Same dimensions and capacity, and a periph 
eral packed piston having à 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 coln 
bination of a cylinder consisting of an upper 
section and lower section, each section hav 
ing an imperforate wall and the same di 
a meter from end to end, a fixed 'cross-head 
on to which the adjacent ends of the cylin 
der Sections are threaded, closing and seal 
ing tille lowyer 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 
salone diameter, and each piston having an 
tipper and lower peripheral packing ring, 
both rings of the lower piston extending 
downwardly and both rings of the upper 
pistol extending upwardly, for sealing the 
lower pision on the down stroke and the 
upper piston on 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 . 
hollow imperforate piston rod connecting 
the two pistons and furnishing, in connec 
tion with the chambers of the two pistons, 
con munication between the two sections of the cylinder, for simultaneously 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 hav- || section and a lower section, each section hav ingan imperforate wal 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 double packed piston for 
each section of the cylinder on opposite sides 
of the cross-head, both pistons of the same 
diameter, and each piston having a central 
chamber the lower piston creating and main taining a vacuum formed in the lower sec 
tion of the cylinder 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 extending and 
acting on the upstroke of the piston, an im 
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 induction and eduction chamber 
for each piston, an induction valve for the 
lower section of the cylinder, and an educ 
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 cylinder, 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 

. 

ing an imperforate wall and the same inte 
rior diameter from end to end, a fixed cross 
head having a central packing and on to 
which the adjacent ends of the cylinder sec 
tions are threaded, closing and sealing the 
upfer section at its lower end, and closing 
and 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 fixed cross-head, 
the piston having a central chamber open at 
the bottom for the induction and eduction of 
water, a hollow piston operative in the sec 
tion of the cylinder channber above the fixed. 
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 
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60 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 65 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 R is mounted and operates, sub stantially as described. 

- JOHN J. REXROTH. Witnesses: 
F. R. FARMIER, 
A. J. GROVAIRE. 


