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To all whom it may concern:

Be it known that I, Caristiax C: Hiwi, a
citizen of the United States of America, and
a resident of Chicago, in the county of Cook
and State of Illinois, have invented certain
new and useful Improvements in Pumping
Apparatus, of which the following is a
specification.

The present invention relates to a pump-
ing apparatus for use in connection with
automobiles and other machinery to posi-
tively feed in predetermined quantities
lubricating and other fluids to the different
bearings and parts of the same, and in con-
nection with explosion engines to positively
feed in a regulatable manner a precise or
measured quantity of gasolene or like ex-
plosive fluid into the inlet passage of the
explosion engine for each active stroke of
the same; and the object of the present im-
provement is to provide a simple and effi-
clent structural formation and combination
of the pump parts and their operating acces-
sories 1nvolving the entire absence of inde-
pendent inlet and outlet valves for control-
ling the flow of fluid and in which the stroke
of the pump piston or plunger can be varied
to afford any required discharge, in an easy
and convenient manner, and without inter-
ference with the continued movement of the
power mechanism by which such pump pis-
ton is driven; and by which a series of inde-
pendent pumps are arranged to operate in
unison and to have the stroke of their indi-
vidual pump pistons or plungers varied in
an independent manner to afford the re-
quired and positive discharge of fluid from
any particular pump without interference
with the volume of discharge of the other
pumps of the series, all as will hereinafter
more fully appear and be more particularly
pointed out in the claims.

In the accompanying drawings illustra-
tive of the present imvention:—Figure 1, is
a longitudinal sectional elevation at line
@—uw, Fig. 3, of a duplex pumping appara-
tus constructed in accordance with the pres-
ent invention and adapted to feed a suitable
lubricant to the different bearings of an
automobile or other machine. Fig. 2 is a
fragmentary front elevation of the mech-

Serial No. 238,933,

anism with the casing in section. TFig. 8 is
a transverse sectional elevation of the same,
at line »'—a’, Fig. 1. Fig. 4 is a similar
view showing the parts in a different posi-
tion to that shown in Fig. 8. Tig. 5 is an
end elevation of the mechanism with the
casing in section. Fig. 6 is'a fragmentary
plan view of the mechanism with the casing
In section.

Similar numerals of reference indicate
like parts in the several views.

Referring to the drawings:—1 represents
the stationary base or bed plate of the appa-
ratus, which in the present invention is pro-
vided with a longitudinally extending con-
cave or segmental seat or valve element 2
for the oscillating pump cylinder or casing,
and with inlet and outlet ports and passages
for the oil or other fluid which is to be
pumped, as hereinafter more fully described.
The bed plate 1, is also provided with stand-
ards or uprights 3 and 4, for supporting the

nechanism by which the pump is operated.

5 is a shell or casing secured to the borders
of the bed plate 1, to form an inclosure for
the present pump mechanism, and which in
the type of the present invention illustrated
in the drawings, is adapted to contain the
supply ‘of lubricating or other oil to be
pumped, and in which oil the present pump-
ing mechanism is immersed. ’

6 is the pump cylinder the lower end of
which is provided with lateral flanges 6’
to provide the required width to the bottom
face of the pump cylinder to constitute the
movable valve member thereof. The bot-
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tom face of said flanges and the bottom face -

of the pump cylinder are of a convex or seg-
mental form and of the same radius as the
concave seat or valve element 2, aforesaid,
and adapted to have an oscillatory sliding

movement upon such seat or valve element.

in the operation of the present apparatus.
Such pump casing 6, in the preferred form
of the present invention as shown in the
drawings, is of a longitudinally elongated
form, and provided with a series of any
required number of vertical bores in par-
allel and 'separated relation to constitute
a series of independent piston chambers 7,
in.which the reciprocating pump pistons or
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plungers 8, have movement; such piston
chambers extend vertically through the
pump casing 6, with their lower ends adapt-
ed to register alternately with the inlet and
outlet ports of the seat or valve element 2,
now to be described.

9 and 10 are companion outlet and inlet
ports or passages opening through the seat
or valve element 2, aforesaid, and arranged
in parallel relation to each other and in the
direction of oscillation of the pump casing
6; each pair of such ports are individual
to a piston chamber 7, of the series of piston
chambers before described, and are adapted
to alternately register with the single cen-
tral induction-eduction duct 11, at the lower
end of each piston chamber, during the con-
tinued oscillation of the pump casing in
actual use.

The series of outlet ports or passages 9,
are arranged independent of each other, and
will extend through the base 1, in any suit-
able direction and be connected to individ-
ual passages or pipes 12, each one of which
extends to a point where the discharge of a
particular pump chamber is to be used, and
which miay be a bearing to be lubricated,
or the inlet passage of an explosion engine,
and into the body of air moving through
such passage a charge of volatile hydrocar-
bon is to be discharged to render the same
explosive. The series of inlet ports or pas-
sages 10, as distinguished from the series
of outlet ports or passages 9, above de-
scribed, will have their arrangement yaried
to meet the varied requirements of the dif-
ferent special applications of the present
invention, and so that they will take their
supply from a common source of supply in
any application of the present apparatus,
where a single fluid is to be distrzbuted to
various points for use, such for instance
as the feeding of one grade of lubricating
fluid to the various bearings of an automo-
bile or other mechanism, or a supply of vola-
tile hydrocarbon into the inlet passages of
a series of explosion engines. In other ap-
plications of the present invention and
where diffevent grades of fluids are to be
pumped, such inlet ports or passages will
be connected in groups comprising one or
more of said inlet ports or passages, and
with each group connected to an independ-
ent source of supply.

In the particular construction shown in
the drawings, said inlet ports or passages
are formed as a series of independent pas-
sages in the base 1, and connected with the
upper surface of such base 1, by the branch
passages 13, so as to communicate with the
supply chamber formed by such base and
the casing 5, heretofore described; with
the described arrangement any one or more
of the passages 10, may be closed by a clo-

951,397

sure plug 14, and the corresponding branch
passages 13, left open, or one or more of
said branch passages may be closed by a like
closure plug and the corresponding pas-

‘sages 10, left unobstructed and connected

to a separate supply tank as the particular
requirement may indicate.

15 are trunnions formed on the ends of
the pump casing 6, and having an axial
arrangement in relation to the radius of the
segmental lower end of the said pump casing.

16 are transverse beamis, the central por-
tions of which have engagement with the
aforesaid trunnions 15; such beams are piv-
otally attached at one end to the standards
or uprights 3, of the base 1, while the other
and free ends are engaged by an adjustable
and yielding bar now to be described.

17 is a longitudinally extending equal-
izer spring or bar, the vespective ends of
which have bearing upon the respective free
ends of the beams 16, as best illustrated in
Fig. 2.

18 is a vertical bolt secured to the base 1,
with its upper end passing through central
part of the equalizer bar 17, and provided
with an adjustable nut which bears upon the
upper face of said bar, and by means of
which the stress excrted by the equalizer bar
in holding the oscillating pump casing 6, to
its seat can be regulated as required in a
ready, vniform and efficient manner.

19 ave individual yokes, secured to the up-
per ends of the respective pump pistons or
plungers 8, and provided with vertically
clongated voke openings of a substantially
rectangular shape for the reception of the
individual levers by which said pistons or
plungers are operated. _

20 are the individual operating levers of
the pump plungers aforesaid, pivoted at one
end on-a longitudinal pivot shaft 21, car-
ried by the uprights or standards 3, of the
hase 1, and with their free ends arranged in
the path of the operating cam hereinafter
desceribed ; such levers intermediate of their
Tength engage in the openings of the yoke
19, herctofore described, so as to have oper-
ative connection with the pump pistons or
plungers.

22 are individual abutment stems screw-
mg through the upper bars of the yokes 19,
with their lower ends forming adjustable
abutments for the respective levers 20, afore-
said; as so arranged such abutments can be
adjusted to permit of more or less lost mo-
tion between the parts with a corresponding
change in the amount of rectilinear move-
ment imparted to the pump plungers or pis-
tons 8, and in such manner afford a veady
and convenient means for adjusting the de-
livery of any one pump in a manner en-
tirely independent of that of the other
pumps of the series.
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23 are individual springs connected to the
levers 20, aforesaid and flchpted to impart
motion to the same in one direction.

24 is a cam shaft journaled in bearings
at the upper ends of the standards or up-
11ghts 4, of the base 1, and receiving motion
In any suitable manner from a power source
most convenient for the operation of the
apparatus ; in the particular operating mech-
anism shown in the drawing; 25 is a worm
wheel on the cam shaft 24, having oper-
ative engagement with a worm 26, “earried
by a shaft 27, which extends vertically to a
point above the top of the casing 5, of the
apparatus, as shown in Figs. 1 and 3; and
such shaft is provided at its upper end with
a ratchet or other wheel 28, adapted to re-
ceive rotation from a convenient power
source.

29 is a longitudinally extending cam on
the cam shaft 24, common to the series of
levers 20, aforesald, and adapted to impart
intermiftent oscillation to the same.

30 are cams on the shaft 24, near the re-
spective ends of the cams 29, aforesaid, and
having operative engagement ivith cam
yokes 31, attached to the pump casing 6, and
adapted to impart intermittent oscillation to
such pump casing, with a view to allow the
induction-eduction port 11, of the pump
chambers to remain for a period of time in
full communication with the inlet and out-
let ports 9 and 10, of the stationary base 1,
in the normal operation of the apparatus,
and attain a free and ample inlet and a like
free and ample discharge from the series of
pump chambers.

The operation of the apparatus is as fol-
lows: With a continued revolution of the

cam shatt 24, the cam 29 is adapted to im-
part thie suction stroke to the series of pump
pistons or plungers 8, against the stress of
the gprings 23, which springs are adapted
to impart the ejector stroke to said pistons
or plungers as the cam 29 moves from under
the intermediate operating levers 20. The

ams 30 are adapted to impart intermittent
oscillation to the pump casing by engage-
ment with the cam yokes 81 on said casing.

Said cams 29 and 30 are so positioned with
rehtlon to each other that the induection-
eduction ports 11 of the pump chambers will
be in communication with the inlet ports ¢
when the pump pistons or plungers 8 are
making their suction stroke, and in connec-
tion with the outlet ports 10 when said pis-
tons or plungers are making their ejector
strolke.

Having thus fully described my said in-
vention, what I claim as new and desire to
secure by Letters Patent, is:—

1. A pumping ftpp‘lratus. comprising a
pump casing having a piston chamber and
an inlet-outlet port, a piston in said cham-

ber, and means for imparting reciprocation
to said piston, the same comprising a spring
and intermediate lever adapted to move said
piston in one direction, a cam engaging said
lever for moving said piston in the other
direction, and means for varying the oper-
ative engagement of said lever with the
piston, substantlaﬂy as set forth.

2. A pumping apparatus, comprising a
pump casing having a piston chamber and
an inlet-outlet port, a piston in said cham-
ber, and means for imparting reciprocation
to said piston, the same comprising a yoke
on said piston, a lever engaging said yoke,
an adjustable abutment at the upper end
of said yoke, a spring for moving said lever
in one direction, and a cam mechanism for
moving said lever in the other direction,
substantially as set forth.

3. A pumping apparatus, comprising a
base provided with a concave seat and suit-
able inlet and outlet passages, a pump
casing adapted to oscillate on said seat and
provided with a piston chamber, a piston
moving in said chamber, and means for
imparting reciprocation to said piston, the
same comprising a spring for moving said
piston in one dire ection, and a cam mechan-
ism for moving said piston in the other
direction and for imparting oscillation to
the pump casing, substantislly as set forth.

4. A pumping apparatus, comprising a
base provided with a concave seat and suit-
qble inlet and outlet passages, a pump

asing adapted to oscillate on said seat and
prov1ded with a piston chamber, a piston
moving in said chamber, and means for
1mpart1no rec1proc1t10n to said piston, the
same comprising a spring and intermediate
lever for moving said piston in one-direction
and a cam mechanism for moving said pis-
ton in the other direction and for i imparting
oscillation to the pump casing, substantially
as set forth.

5. A pumping apparatus, comprising a
base provided with a concave seat and suit-
able inlet and outlet passages, a pump
casing adapted to oscillate on said seat and
provided with a piston chamber, a piston
moving in said chamber, and means for
imparting reciprocation to said piston, the
same comprising a yoke on said piston, a
lever engaging said yoke, an adjustable
abutment at the upper end of said yoke, a
spring for moving said lever in one direc-
tion, and a cam mechanism for moving said
lever in the other direction and for impart-
ing oscillation to the pump casing, substan-
tially as set forth.

6. A pumping apparatus, comprising a
base provided with a concave seat and suit-
able inlet and outlet passages, a pump
casing adapted to oscillate on said seat and
provided with a piston chamber, a piston
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moving in said chamber, means for impart-
ing remproewtmn to said piston, the same
comprising a spring for moving said piston
in one direction and a cam mechanism for
moving said piston in the other direction
and for imparting oscillation to the pump
casing, and a casing attached to the base
aforesaid and adapted to inclose the pump
mechanism and form a containing chamber
for the fluid to be pumped, substantially as
set forth.

7. A pumping apparatus, comprising a
base provided with a concave seat and suit-
able inlet and outlet passages, a pump
casing adapted to oscillate on said seat and
provided with a piston chamber, a piston
moving in said chamber, means for impart-
ing reciprocation to said piston, and means
for imparting intermittent oscillation to
said pump casing, the same comprising a

cam yoke on the pump casing and a cam
engaging said yoke, 5ubstf1nt1f111y as set
forth.

A pumping apparatus, comprising a
base provided with a concave seat and suit-
able inlet and outlet passages, a pump
casing adapted to oscillate on said seat and
provided with a piston chamber, a piston
moving in said chamber, means for impart-
ing reciprocation to said piston, the same
comprising a spring for moving said piston
in one direction and a cam mechanisin for
moving said piston in the other direction,
and means for imparting intermittent oscil-
lation to said pump casing, substantially as
set forth.

9. A pumping apparatus, comprising a
base provided with a concave seat and suit-
able mlet and outlet passages, & pump cas-
ing adapted to oscillate on said seat and
provided with a piston chamber, a piston
moving in said chamber, means for impart-
ing 1eupmmtlon to said piston, the same
comprising a spring and intermediate lever
for moving said piston in one direction and
a cam mechanism for moving said piston
in the other direction, and means for im-
parting intermittent oscillation to said
pump casing, subgt‘mtmllv as set forth.

10. A pumping apparatus, comprising a
base provided with a concave seat and suit-
able inlet and outlet passages, a pump cas-
ing adapted to oscillate on said seat and
provided with a piston chamber, a piston
moving in said ch'unbu, means for impart-
ing infermittent oscillation to the pump cas-
ing the same comprising a cam yoke on the

pump casing and an operating cam engag- |

g said yoke, and means for imparting re-
upxocatlon to the piston, substantially as
set forth.

11. A pumping apparatus, comprising a
base provided with a concave seat and suit-
able anlet and outlet passages, a pump cas-

951,397

ing adapted to oscillate on said seat and pro-
vided with a piston chamber, a piston mov-
ing in said chamber, means for imparting
intermittent oscillation to the pump casing
the same comprising a cam yoke on the
pump casing and an operating cam engag-
ing said yoke, and means for imparting re-
upiomtu\n to the plston the same compus—

Ang a sprig for 1110"\'1110 said plston m one

divection and a cam mechanism for moving
said piston in the other direction, substan-
tially as set forth.

12. A pumping apparatus, comprising a
base provided with a concave seat and suit-
able inlet and outlet passages, a pump casing
adapted to oscillate on said seat and pro-
vided with a piston chamber, a piston mov-
ing in said chamber, means for imparting
intermittent oscillation to the pump casing
the same comprising a cam yoke on the
pump casing and an operating cam engag-
ing said yoke, and means for imparting re-
01131 ocation to the plqton, the same complls—
ing a spring for moving said piston in one
direction and a cam and intermediate lever
for meving said piston in the other direc-
tion, substantially as set forth.

13. A pumping apparatus, comprising a
base provided with a concave seat and suit-
able inlet and outlet passages, a pump cas-
ing adapted to oscillate on said seat and pro-
v ided with a piston chamber, a piston moving
in said chamber, means for imparting inter-
mittent oscillation to the pump casing the
same comprising a cam yoke on the pump
casing and an operating cam engaging said
Voke, and means for imparting reciproca-
tion to the piston, the same comprising a
yoke on said piston, a lever engaging said
yoke, an adjustable abutment at the upper
end of said voke, a spring for moving said
lever in one direction and a cam mechanism
for moving said lever in the other direction,
substantially as set forth.

14. A pumping apparatus, comprising a
base provided with a concave seat and suit-
able inlet and outlet passages, a pump cas-
g adapted to oscillate on said seat and pro-
vided with a piston chamber, a piston mov-
ing in said chamber, means for yieldingly
holdmo the pump casing to the seat, means
for imparting inter mittent oscillation to
the puinp casing, the same comprising a cam
voke on the pump casing and a cam engag-
ing said yoke, and means for 11)11):1111110 re-
aprom‘uon to the piston, substantially as
set forth.

15. A pumping apparatus, comprising a
base provided with a concave seat and suit-
able inlet and outlet passages, a pump cas-
ing adapted to oscillate on said seat and pro-
vided \Vlth a piston chamber, a piston mov-
ing in said chamber, means for yieldingly
holdlno the pump casing to the seat, means
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for imparting intermittent oscillation to the
pump casing, and means for imparting re-
ciprocation to the piston, the same compris-
ing a spring for moving said piston in one
direction and a cam mechanism for moving
said piston in the other direction, substan-
tially as set forth.

16. A pumping apparatus, comprising a
base provided with a concave seat and suit-
able inlet and outlet passages, a pump cas-
ing adapted to oscillate on said seat and pro-
vided with a piston chamber, a piston mov-
ing in said chamber, means for yieldingly
holding the pump casing to the seat, means
for imparting intermittent oscillation to the
pump casing, and means for imparting re-
ciprocation to the piston, the same compris-
ing a spring and intermediate lever for mov-
ing said piston in one direction and a cam
mechanism for moving said piston in the
other direction, substantially as set forth.

17. A pumping apparatus, comprising a
base provided with a concave seat and suit-
able inlet and outlet passages, a pump casing
to oscillate on said seat and provided with
a piston chamber, a piston moving in said
chamber, means for yieldingly holding the
pump casing to the seat, means for impart-
ing intermittent oscillation to the pump cas-
ing, and means for imparting reciprocation
to the piston, the same comprising a yoke
on said piston, a lever engaging said yoke,
an adjustable abutment at the upper end of
said yoke, a spring for moving said lever in
one direction and a cam mechanism for mov-
ing said lever in the other direction, sub-
stantially as set forth,

18. A multiple pumping apparatus, com-
prising a single pump casing having a series
of piston chambers and suitable inlet-out-
let passages, individual pistons in said cham-
bers, and means for imparting reciprocation
to said pistons, the same comprising in-
dividual levers and springs for moving said
pistons in one direction and a cam engaging
said levers for simultaneously moving said
pistons in the other direction, substantially
as set forth.

19. A multiple pumping apparatus, com-
prising a single pump casing having a series
of piston chambers and suitable inlet-out-
let passages, individual pistons in said cham-
bers, and means for imparting reciprocation
to said pistons, the same comprising indi-
vidual yokes on said pistons, levers engaging
said yokes, adjustable abutments at the up-
per ends of said yokes, springs for moving
said levers in one direction, and a cam mov-
ing said levers in the other direction, sub-
stantially as set forth.

20. A multiple pumping apparatus, com-
prising a single oscillating pump casing hav-
ing a series of piston chambers and suitable

inlet-outlet passages, individual pistons in |

S

said chambers, means for imparting recipro-
cation to said pistons, the same comprising
individual springs moving said pistons in
one direction and a cam mechanism moving
said pistons in the other direction, a sup-
porting base for the mechanism having a
concave seat for the pump casing, and a
casing attached to said base and adapted to
inclose the pump mechanism and to form a
containing chamber for the fluid to be
pumped, substantially as set forth.

21. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a
single pumn casing adapted to oscillate on
said seat and having a series of piston cham-
bers, individual pistons in said chambers,

and ‘means for imparting simultaneous re-

ciprocation to said pistons in the same direc-
tion, substantially as set forth. :
22. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a
single pump casing adapted to oscillate on
said seat and having a series of piston cham-
bers, individual pistons in said chambers,
and means for imparting reciprocation to
such pistons, the same comprising individual

springs moving said pistons in one direction

and a cam mechanism moving said pistons
in the other direction, substantially as set
forth. ’

28. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a
single pump casing adapted to oscillate on
said seat and having a series of piston cham-
bers, individual pistons in said chambers,
and means for imparting reciprocation to
such pistons, the same comprising individual
levers and springs for moving said pistons
in one direction and a cam engaging said
levers for moving said pistons in the other
direction, substantially -as set forth.

24. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a
single pump casing adapted to oscillate on
said seat and having a series of piston cham-
bers, individual pistons in said chambers,
and means for imparting reciprocation to
such pistons, the same comprising individual
yokes on said pistons, levers engaging said
yokes, adjustable abutments at the upper
ends of said yokes, springs for moving said
levers in one direction and a cam for moving
said levers in the other direction, substan-
tially as set forth.

25. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a
single pump casing adapted to oscillate on
said seat and having a series of piston cham-
bers, individual pistons in said chambers,
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means for imparting reciprocation to said
pistons, and a casing attached to the pump
base and adapted to inclose the pump mech-
anism and form a containing chamber for
the fluid to be pumped, substantially as set
forth,

26. A multiple apparatus, comprising a
base provided with a conecave seat and suit-
able inlet and outlet passages, a single pump
casing adapted to oscillate on said seat and
having a series of piston chambers, indi-
vidual pistons in said chambers, means for
imparting intermittent oscillation to said
pump casing, and means for imparting
simultaneous reciprocation to said pistons in
the same direction, substantially as set forth.

27. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a
single pump casing adapted to oscillate on

. said seat and having a series of piston cham-

bers, individual pistons in said chambers,
means for imparting intermittent oscillation
to said pump casing, and means for impart-
ing reciprocation to said pistons, the same
comprising individual springs moving said
pistons in one direction and a cam mechan-
1sm moving said pistons in the other direc-
tion, substantially as set forth.

28. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and scuitable inlet and outlet passages, a
single pump casing adapted to oscillate on
said seat and having a series of piston cham-
bers, individual pistons in said chambers,
means for imparting intermittent oscillation
to said pump casing, and means for impart-
ing reciprocation to said pistons, the same
comprising individual levers and springs for
moving said pistons in one direction and a
cam engaging said levers for moving the
pistons in the other direction. substantially
as set forth.

29. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a
single pump casing adapted to oscillate on
said seat and having a series of piston cham-
bers, individual pistons in said chambers,
means for imparting intermittent oscillation
to said pump casing and means for impart-
ing reciprocation to said pistons, the same
comprising individual yokes on said pistons,
levers engaging said yokes, springs for mov-
ing said levers in one direction and a cam
moving said levers in the other direction,
substantially as set forth.

30. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a
single pump casing adapted to oscillate on
said seat and having a series of piston cham-
bers, individual pistons in said chambers,
means for imparting intermittent oscillation

951,897

to said pump casing, and means for impart-
ing reciprocation to said pistons, and a cas-
ing attached to the pump base and adapted
to inclose the pump mechanism and to form
a containing chamber for the fluid to.be
pumped, substantially as set forth.

31. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a
single pump casing adapted to oscillate on
said seat and having a series of piston cham-
bers, individual pistons in said chambers,
means for imparting intermittent oscillation
to said pump casing, the same comprising a
cam yoke on said casing and an operating
cam engaging said yoke, and means for im-
parting reciprocation to said pistons, sub-
stantially as set forth.

32. A multiple pumping apparatus, com-

prising a base provide with a concave seat

and suitable inlet and outlet passages, a
single pump casing adapted to oscillate on
said seat and having a series of piston cham-
bers, individual pistons in said chambers,
means for imparting intermittent oscillation
to said pump casing the same comprising a
cam yclke on said casing and an operating
cam engaging said voke, and means for im-

parting reciprocation to said pistons, the

same comprising individual springs moving

said pistons in one direction and a cam mech-.
anism moving said pistons in the other direc-

tion, substantially as set forth.

33. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a sin-
gle pump casing adapted to oscillate on said
seat and having a series of piston chambers,
individual pistons in said chambers, means

| for imparting intermittent oscillation to said

pump casing the same comprising a cam
yoke on said casing and an operating cam
engaging said yoke, and means for impart-

ing reciprocation to said pistons, the same-

comprising individual levers and springs for
moving said pistons in one direction and a
cam engaging said levers for moving the
pistons 1n the other direction, substantially
as set, forth.

34, A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a sin-
gle pump casing adapted to oscillate on said
seat and having a series of piston chambers,
individual pistons in said chambers, means
for imparting intermittent oscillation to
said pump casing the same comprising a cam
yoke on said casing and an operating cam
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tion and a cam moving said levers in the
other direction, substantially as set forth.
35. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a sin-
gle casing adapted to oscillate on said seat
and having a series of piston chambers, indi-

vidual pistons in said chambers, means for |

imparting intermittent oscillation to said
pump casing, the same comprising a cam
voke on said casing and an operating cam
engaging said yoke, means for imparting re-
ciprocation to said pistons, and a casing at-
tached to the pump base and adapted to in-
close the pump mechanism and form a con-
taining chamber for the fluid to be pumped,
substantially as set forth.

36. A multinle pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a sin-
gle pump casing adapted to oscillate on said
seat and having a series of piston chambers,
individual pistons in said chambers, means
for yieldingly holding the pump casing to
the seat, means for imparting intermitfent
oscillation to the pump casing, and means
for imparting reciprocation to the pistons,
substantially as set forth.

37. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a sin-
2le pump casing adapted to oscillate on said
seat and having a series of piston chambers,
individual pistons in said chambers, means
for yieldingly holding the pump casing to
the seat, means for imparting intermittent
oscillation to the pump casing the same com-
prising a cam yoke on the pump casing and
an operating cam engaging said yoke, and
means for imparting reciprocation to the
Dpistons, substantially as set forth.

38. A multiple pumping apparatus, com-
prising a base provided with a concave seat
and suitable inlet and outlet passages a sin-
gle pump casing adapted to oscillate on said
seat and having a series of piston chambers,
individual pistons in said chambers, means
for yieldingly holding the pump casing to
the seat, means for imparting intermittent
oscillation to the pump casing, and means
for imparting reciprocation to the pistons,
the same comprising individual springs
moving said pistons i one direction and a
cam mechanism moving said pistons in the
other direction, substantially as set forth.

39. A multiple pumping apparatus, com-
nrising a base provided with a concave seat
and suitable inlet and outlet passages, a sin-
gle pump casing adapted to oscillate on said
seat and having a series of piston chambers,
individual pistons in said chambers, means
for yieldingly holding the pump casing to
the seat, means for imparting intermittent
oscillation to the pump casing, the same

7

comprising a cam yoke on the pump casing
and an operating cam engaging the same,
and means for imparting reciprocation to
the pistons, the same comprising individual
springs moving said pistons in one direction
and a cam mechanism moving said pistons
in the other direction, substantially as set
forth.

40. A multiple pumping apparatus com-

prising a base provided with a concave seat.

and suitable inlet and outlet passages, a sin-
gle pump casing adapted to oscillate on said
seat and having a series of piston chambers,
individual pistons in said chambers, means
for yieldingly holding the pump casing to
the seat, the same comprising a pair of
pivoted end beams engaging said pump cas-
Ing, a spring equalizer bar engaging the
free ends of said beams and a central ten-
sion adjusting bolt engaging the equalizer
bar, means for imparting intermittent os-
cillation to the pump casing and means for
imparting reciprocation to the pistons, sub-
stantially as set forth.

41. A multiple pumping apparatus com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a
single pump casing adapted to oscillate on
said seat and having a series of pisten
chambers, individual pistons in said ‘cham-
bers, means for yieldingly holding the
pump casing to the seat, the same compris-
ing a pair of pivoted end beams engaging
sald pump casing, a spring equalizer bar
engaging the free ends of said beams and
a central tension adjusting bolt engaging
the equalizer bar, means for imparting in-
termittent oscillation to the pump casing,
the same comprising a cam yoke on the
pump casing and an operating cam engag-
ing said yoke, and means for imparting re-
ciprocation to the pistons, substantially as
set forth.

42, A multiple pumping apparatus com-
prising a base provided with a concave seat
and suitable inlet and outlet passages, a
single pump casing adapted to oscillate on
said seat and having a series of piston cham-
bers, individual pistons in said chambers,
means for yieldingly holding the pump cas-
ing to the seat, the same comprising a pair
of pivoted end beams engaging said pump
casing, a spring equalizer bar engaging the
free ends of said beams and a central ten-
sion adjusting bolt engaging the equalizer
bar, means for imparting intermittent oscil-
lation to the pump casing and means for

imparting reciprocation to the pistons, the’

same comprising individual springs moving
the pistons in one direction and a cam mech-
anism moving said pistons in the other di-
rection, substantially as set forth.

43. A pumping apparatus comprising in
combination, a substantially straight rank
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of pump units arranged in parallel relation,
a single valve element operating in unison
with the pump units and provided with a
series of inlet-outlet ports individual to the
pump units, a single stationary valve seat
or element formed with a plurality of inlet
and outlet ports with which the pump units
alternately communicate in an individual
and simultaneous manner, and means for
actuating said pump units and movable
valve element.

44. A pumping apparatus comprising in
combination, a containing casing, a substan-
tially straight rank of pump units arranged
in parallel relation a single valve element
operating .in unison with the pump units
and provided with a series of inlet-outlet
ports individual to the pump units, a single
stationary valve seat or element formed with
a plurality of inlet and outlet ports with
which the pump units alternately communi-
cate in an individual and simultaneous man-
ner, and means for actuating said pump
units and movable valve element.

45. A pumping apparatus comprising in
combination, a substantially straight rank
of pump units arranged in parallel relation,
a single valve element operating in unison
with the pump units and provided with a
series of inlet-outlet ports individual to the

951,397

pump units, a single stationary valve seat
or element formed with a plurality of inlet
and outlet ports with which the pumyp units
alternately communicate in an individual
and simultaneous manner, means for indi-
vidually adjusting the stroke of the pump
units, and means for actuating said pump
units and movable valve element.

46. A pumping apparatus comprising in
combination, a containing casing, a substan-
tially straight rank of pump units arranged
in parallel relation, a single valve element
operating in unison with the pump units
and provided with a series of inlet-ouilet
ports individual to the pump units, a single
stationary valve seat or element formed
with a plurality of inlet and outlet ports
with which the pump units alternately com-
manicate in an mndividual and simultaneous
manner, means for individually -adjusting
the stroke of the pump units, and means for
actuating said pump units and movable
valve element.

“Signed at Chicago, Tllinois, this 22d day
of December, 1904.

CHRISTIAN C. HILI.

Witnesses:
Roserr BUrxs,
M. H. HorazEs.
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