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| ERNEST L. B. ZIMMER, OF MINNEAPOLIS, MINNESOTA, ASSIGNOR TO ZIMMER VACUUM

RENOVATOR COMPANY, OF MINNEAPOLIS, MINNIESOTA.

AIR-PUMPING APPARATUS.

978,258,

Specification of Letters Patent.

Patented Dec. 1o, 1910,

Application filed Febi‘ua,ry 17, 1908, Serial No. 478,361.

To all whom 4t may concern:

Be 1t known that I, ErNest L. B. ZiMMER,
a citizen of the United States, residing at
Minneapolis, 1a the county of Pennepm and
State of Minnesota, have invented a new and
usetul Air- Pumpmo* Apparatus, of which
the following 1s a specification.

My invention relates to air pumps gener-

“ally, but particularly to an air pumping

structure designed for and peculiarly fldapt-
edd to vacuum cleaning apparatus, though

1ot Iimited to this use.

In 1ts general features my apparatus in-
cludes, aside from the casing which would
uslmﬂv but not necessarily, surround 1t, a
series of radially arranged pun nping cylin-
ders fixed in an annular %upportmo tubular
frame threough which air 1s drawn from any
desired source as, for instance, said vacuum
cleaning apparatus.

A motor-actuated crank is arranged cen-
trally of a series of pistons and their cylin-
cders, said crank carrying yokes whereby
the -piS'tO'ls are operated 1n the cylinders.
The annular supporting frame 1s tubular,
has an inlet at one portion, and each cylin-
der has outlet ports having suitable outlet
valves, these parts being connected to a com-
mon dischaz ‘ge pipe.

Incment&]ly to the peculiar adaptation of
my pump to vacuum cleaning apparatus, the
tubular frame 1s cmmected to a dust col-
lector to withdraw air from the same and the
apparatus as a whole is mounted on a
wheeled casing adapted to be reacily trans-
ported to move the apparatus about a ficor.

While 1n 1ts broader feature my invention
consists 1n a Structure having a plurality of

radially arranged pumping cyhnders, whose
plstons are actuated from a single shait,
these cylinders being connected to a com—
mon 1nlet conduit and a common discharge,
vet it also consists 1n the general arrange-
ment of parts and details of construction as
set forth in the accompanying specification
and specifically stated in the appended
claims, these constructional details and ar-
1f1110'eme1":ts conducing to the more perfect
Operauon of the pumping apparatus and to
the ease whereby it may be manufactured
and assembled. -

In the drawings, T*lgwe 1 1s a rear face
view of the pumping mechanism, the casing
being in section and certain of {he interior

parts being broken away to give a general

1dea of the construction; Fig. 2 18 a vertical

mecial section (ransverse to Flo 1; If1g. 3 1s
a face view of the outlet pipes c{emched
trom the suppor ting ring; Fig. 4 is an inside
fﬂlce view or the 5upp01tmo ring detached
trom the parts supported thereby; Ifig. 5 is
an enlarged fragmentary detail showing a
piston yoLe the crank pin and slide thuefor
being in section; Fig. 6 is a longitudinal s
tion of Fio. 5, on the line 6— 6, showing,
however, the two Supel*p()ﬁed p1st011 ﬁohes
Fig. 7 is a face view of the two pairs of P1s-
tons and their yokes 1solated from the coip-
erating mechanism; I'ig. § is a front ecleva-
tion of the frame C-:-uppmtn 12 the driving
ogears of the apparatus; Fig. 9 is a side ele-
vation of the cylinder supporting ir.;m‘r@j the
gear supporting frame and the air discharge
or outlet pipes assembled; Fig. 10 is an en-
larged deta1]l axial section of a cylinder and
one of the valve chambers of the tubular
supporting frame and one of the eonnucted
discharge pipes; Fig. 11 1s a section of the
parts shown 1 FFig. 10 on lines 11—11,

in the embocdiment of my invention shown
in the drawings, 2 denotes a base support-
Ing an anmular tubular air concducting and
supporting irame which, generically, is des-

‘1gnated 3, and which, to a large extent, sup-

ports, the operating mechanism. The base
9 in the embodiment illustrated by me 1s
supported on the flooor of a wheeled box
or case, 83, adapted to be pushed about the
floor, and which carries upon 1t a dust col-
lector of any usnal or desired character,
such as 1s common 1n vacuum cleaning ap-
paratus. One face of the tubular support-
ing frame 3 18 formed with a projecting
pﬂl‘tl 4, at the lowest portion of the frame
and two lateral pillars, 5, diametrically op-
posed to each other.

In Kig. 8 is shown a gear supporting yoke
or frame of an approumatey triangular
form having an upper transverse bar 6 and
Oppoeed downw ardly extending convergent
arms 7. At the junction of the converﬂent
arms 1s formed the hub 8, through which a
stud bolt 9 extends into the pﬂhl 4, while
near the ends of the transverse bar 6 ave also
formed hubs 10 through which stud bolts
11 pass ‘Hld engage the pillars 5. The -
side face oi the yoke is flat while the outer
face 1s formed with. the strengthening
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flanges 12. Fm_'med at the junction of the
voke frame arms 7 is the inwardly and up-
wardly LKLOHJIHG bracket 13, carrying a
journal beauua 14, and at the middle of the
cross bar 6 is formed the hub 15. It will be
seen from If1g. 2 that the mddle p()ltum of
the cross bar 6 is in a plane ofiset outwardly
from the arms 7 and that the hub 15 1s
therefore outwar d from the plane of the
arms 7.

Journaled in the bearing 14 1s a driving

shaft 16 having a {ly wheel 17, and shown

as driven by an electric motor 18. This
shaft 16 carries a pinion 19, which meshes
with and drives a toothed gear wheel, 20,
on the stub shaft 21, supported m the hub
15, and projecting inward therefrom. The
oear 20 carries an mwardly projecting crank
pin 22, which 1s reduced at its end as at 23,
and has on its extremity a nut 24.

Referring now to Iigs. 4, 10 and 11,
will be seen that the annular tubular fr: amej
3, at four points 1 1ts extent 1s formed with
enlargements 40, mclosing a valve chamber
41, as will be late 31 descr ibed. Fach of these
enlargements as shown m [ig. 4 is j’:’ormed
on the inside face of the ring with a seat 2
] plomlllatdy elliptical 1 me the mct]or
axis of the ellipse extending diagonally
across the plane of the dIHluLJl support.
The ends of the seat extend beyond the edge
of the 1ng 3 1n the form of wings or
flanges 26. “Fach piston cylinder 1s formed
at its outer end Wlﬂl opposed radially pro-
jecting wings or flanges, 27, whose plane is
transverse to the axis of the cylinder. The
center of the cylinder head 28 has the out-
wardly prejecting nipple 29 which enters
mto an opening in the sice of the valve
chambers, said nipple forming a port
througin which aiwr 1s first drawn into the
cyhinder during the suction stroke and then

torced out 0111*1110 the discharge strolke.

Stud bolts 30 passing through the flanges

26 and 27 hold the piston qfhnclel‘% 31 111
The mner ends of the cy:
are open. ‘There are four of thme cylinders
placed equidistant around the ring 3. The
face of each of the pistons 32, as “shown in
Fig. 10, is covered with a disk 33 of leather,
rubber or other packing material, larger in
(lameter than the piston head 3 39, and ne]d
in place by a plate 34 and screws 35.
margin of the packing disk 33 is turned in-
wardly as ¢ hmﬂn Of course, I am not Iim-
ited to this pLCIlhdl‘ manner of packing the
piston, but I have found 1t 1 practice to be

an effective construction for this purpose.
Diametrically opposed piston rods 35, ave
connected to move together by a voke 36,
formed integral with the pis’[on rods. This
voke 1s formed with a slot 37, the axis of
the slot (see Hig. 5) being at right-angles to
the axis of the 30119 At one corner of the
voke 1s the oiling opening,

inders 31

The

38. Reciprocat-
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ing in the slot 37 of each yoke is a slide 89

havuw flanges at one end. Through b(}ﬂl
of these slides passes the reduced poltwn
23 of the crank pm 22. The complete ar-
rangement of the pistons 1s shown m INng.

7 and it will be obvious that the movement
of the crank pin 1n a cirele will reciprocate
the pairs of pistons in the cylinder and that
the pistons will move 1nward into their re-
spective cyliders in series or successively
one after the other. Thus when one of the
pistons 1s at the hmit of its mward stroke
imto the cylinder the opposed connected pis-

ton will be at the Iimit of 1ts outward stroke,

while the two pistons at right-angles thereto
will be both at half stroke.

1he enlargements 40 of the annular tubu-
lar support d? as will be seen from Hig. 11,
inclose a valve chamber, 41, or, 1.:1131161 1{155
around the interior end of the valve chamber
so as to form a by-pass. The walls 42 of
each of the valve chambers are cylindrical,
the plane of the valve chamber extending
transversely to the axis of the tubular sup-
porting frame and to the axis of the adia-
cent piston chamber.

The piston cylinders 31, as before ex-
plained, have each a nipple 29, projecting
into the side wall of the adjacent wvalve
chamber. One end of the valve chamber
opens 1nto the enlarged portion or by-pass
40 of the tubular 1:1:;1111(,.. and the end of the
chamber walls 42 inclosed by this by-pass
1s Inwardly-turned, as at 43, to form a seat
surrounding an inlet port 41, Dire ectly op-
posite the opening in the enlargement or by-
pass 40 1s formed an 1nw lely projecting
hub 45. A valve stem 46 having a reduced
portion 47 1s carried by the hub 45 and Pro-
jects mto the inlet opening 44, A valve 48
has a central socket 49, which receives the
enlarged end of the spindle 46, and shides
thereon. This valve 48 closes against the
seat 48 and 1s held 1n place ag ainst this seat
by a spring as will be later described. The
outer end of the valve chamber 1s formed
with an 1nlet opening 50, and supported
against the ends of the walls 42 of the outer
end of the va ve chamber 1s a valve stem
suppmtm plate, 51, shown very clearly in
plan in Fig. 1. This valve stem su pporting
plate 1s dhpuml in plan and has 119;11 the
ends of the ellipse the stud bolts 52, which
engage with the mner face of the tubular
frame 3. A spider 53 1s formed on this
plate and the central portion thereof pro-
jects mwardly in the form of a huh 54,
which 1s reduced at i1ts inner end to plo]@(,t
into the end of the coiled spring 55. The
other end of this spring smrrounds the pro-
jecting portion ot the socket 49 and forces
the valve 48 against the seat 43, as before
cdescribed. 1%1&&11? surrounding the cen-
ral portion of the spider are the obposed
jgorts 56, which comcide with the outlet
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opening 50 formed at
chamber 41. For the purpose of normally
closing the outlet ports so formed 1 provlde
the disk valve 57, which contacts with the
outer face of the plate 51, and covers the
ports 56 therein. This valve 1s bored at its
center to surround and move upon a spindle
58. The inner end of this spindle 1s re-
duced and 1s supported in the hub 54 as
shown 1n Fig. 11, and the outer end of the
spindle 1s recluced and screw threaded to en-
ogage with the wall of an eduction chamber
59. This chamber is cup-shaped 1n section,
the edges of the cup fitting closely wamst
the outer face of the plate 51. The nut 60
works upon the screw-threaded end of the
spindle 58 so that the spindle may have a
rigld engagement with the walls 59. A
spring 61 “surrounds the spindle 58 and bears
against the valve 57, forcing it to its seat
agamst the plate 51 and 1101111&11}7 closing
the outlet port 50 of the valve chamber AT,
It will be seen that this construction pro-
vides for a very eflective support for the
valve 57, holds it positively in line-with the
valve 48 and prevents its shifting relatively
to the outlet port of the chamber 41. Of
course, 1t 18 t¢ be understood that all of the
valve chambers 41, with their inlet and out-
let valves, are the same so that the deserip-
tion above applies to each and all of these
valve chambers and valves.

Extending centrally from each of the
chambers 59 are the discharge pipes 62.
There are four of these pipes, of course, one
for each of the four chambers 59, and they
meet at the center of the machine and enter
a common discharge chamber 63 to which a
cdischarge pipe 64 is connected in any desir-
able manner as by the coupling 65. This
discharge pipe may, of course, be conducted
to the outer alr, if desired, but orcdinarily
simply conducts the Q1T (:hschfl,ro ed from the
pumps 1nto the room, inasmuch as this air
has been thorouohly cleaned by passing
through the dust collector prior to its en-
trance into the pumping cylinders.

The annular frame 3, as before

stated, 1s

tubular for the purpose of conducting air to

the several pumping cylinders. As shown
in If1e. 11 and as before described, each of
the yhndels has connected to it the valve
chamber 41, which by its inlet port 44, takes
alr from the interior of the tubular frame.
At 1ts uppermost portion this tubular frame
1s formed with an inlet port 66, as shown
clearly in Kigs. 2 and 4, which communicates
with an mlet pipe 67. The inner face of
the tubular frame at those portions sur-
rounding the port 66 1s formed with the

the conductmﬂ pipe 67 is also formed with
flanges 70, havm@ bolt holes through which
bolts 71 entel the bolt holes 69, thus securing

langed f&ce 68 having bolt holes 69, while |

the end of the valve | ner shown 1n Fig. 2. The outer end of the

pipe 67 1s upwar chy-turned to the level of
the upper face of the casing.

A dust collector 72 of any desired con-
struction has projecting from its bottom the
downwardly extending slip pipe, 73, which
enters the upwardly- turned end of the pipe
67. In order to hold the dust-collector se-
curely 1n place upon the upper face of the
casing and its bracket and alsc to make a
dust- ploof joint between the dust- collector
and the pipe, I provide the spider 74 having
downwardly turned legs (this spider belno'
shown in dotted lines in g, 2) enoaﬂinﬂ
with the uppermost end of the slip pipe 7 73,
A bolt 75 passes through the spider down
through the center of the slip pipe and
through the pipe 67 and is provided on its
end with a nut 76, whereby the engagement
between the under surfacé of the dust col-
lector and the upper edge of the upturned
end of the pipe 67 may be tightened so as to
be dust-proof. This bolt 75 also holds the
dust collector in place upon the supporting
casing, yet 1s easily detached by unscrewing
the nut 76. The front of the casing 1s pro-
vided with the outwardly- p}:()]ectmo curved
bracket arms 77, whose extremities neally
abut, these bracket arms supporting the col-
lector 72. A dust receptacle 78 1s attached
to the underside of the receptacie 72.

Inasmuch as the dust collector fonns no
part of the present invention I do not deem
1t necessary to go mto an extended deserip-
tion thereod, and it is sufficient to say that
from the dust collector or the dust recep-
tacle 78 extends a pipe 79, which leads to
any suitable vacuum cleaner head o1 nozzle.

Of course, if the apparatus 1s to be used IOl

pumping air for other purposes, the dust
collector and 1its ailied parts will be omitted
and the parts 79 connected divectly to the
inlet pipe 67. 1t will also be obwou% that
while the pumping apparatus is drawing air
or fluid through the pipe 79, or through the
inlet pipe 67 it is e]ectmﬂ air “or Hud
through the pipe 64, and that, therefore, my
machine could be used for an aii COMPIessor,
as well as an air exhauster, without dep.;ut—
ing from the primeciples of the construction
which have been described.

The operation cf my apparatus 1s obvious
from what has gone before. The rotation of
the motor shaft drives the cgear wheel 20,
which carries avound the erank pin 22. The
circular movement of tl

e crank pin 22 causes
a reciprocatory movement of the pistous
each 1n turn. As each piston moves outward
in its cylinder (that 1s, ontward in relation
to the valve mechanisin but toward the cen-
ter of the combined pistons) air will be
drawn into the valve chamber and the cyvlin-
der through the pm't 44, the valve 48 hfting

" from its seat for this purpose aeainst the
65 the pipe 67 to the tubular ir ame in the man- | force of the spring 5.

Upon a return move-
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ment of the pi%hm inward mto the cylinder
and toward the valve chamber, the pressure
of the air will close the valve 48 aud i"(;u;
open the valve 57 against the pressure of
the spring 61. "The am wﬂl be forced out-
and the passages
62 leading therefrom. As soen as the pis-
ton comiuences to m()w outward, however,
the spring 61 will clese the valve 37 A oa1nst
the cutlet port and the cycle will be com-
plete for that piston and valve chamber,
The construction as 1llustrated 1s such that
there will always be two pistons thaustmu
and two pistons drawing in the air. One of
cach of the two pistons will be at the ex-
trei‘ﬂ@ end of its Hl(ﬂ’[—f‘ﬂltﬂf while the other
will be at its middle. The exhausting and
di%chawmu action of the pistons 1s, there-
fore pld@tl&ﬂlY continuous, the cycles of

the LY inders overlapping. "The alppoﬁiuw
tubular frame 1t will be

noted, performs
two functions, that of suppor tlhﬂ‘ Lh(, CYil11-
ders 1 their proper ])(Mltl@ll relative to the
crank actuating the pistons, and also torm-
g the conduit whes reby air is drawn from
a common source. The lcum*u Arrange-
ment of the discharge chambers 59 permits
them te be readiy detached fro:i;ﬂ the mte-
rior face of the tubuiar supporting frame so
that the valve mechanism may readily be
mmsertea, removed o repaired, the removal
of the plate 51, of course, further permmtung
the repaly of parts within thu “alve cham-
ber 41. 'This construction is = mlfﬂ >le one
mechanically apeﬂhm pLoxn es for a rigid

l;n?

ouniding of the valves, a veady vemoval of
the valves and hb ready repair of the valves

as above referred to.
for zurther access into the valve chan 1]:}@1*8j
however, £ form the ehteum valls o the
extertor frame with hand holes, 80, as shown
in figs. 9 and 10, these hand holes being
closed by SCrew 'ﬂuﬂs 81.

While 1 have Shom n what I believe to be
the Fmtemble cetails of construction and
arrangement of parts which I have found
to be extremely ﬂ{ ective, L do not wish, how-
ever, to be limited to the precise details of
the%e parts or the precise arrangement
shown, 1nasmuch as the apparatus 1s capable
of (*011%1(!@31}1 modification without the
principle of the mvention being departed
frem. It 1s cbvieus alse that many minon
details of censtruetion may he someswhat
modified in crder to suit it to other purposes
than that of & veauum cleaner pump.

In place 0{ the dust collector which I have
ustrated, I might use the dust collector
which forms the supiect of my "'(}11’]])511110}1
application for patent, Serial No. 439,052,
filed June 17, 1908. |

Having thus described my invention, what
I clamm as new and desire to secure b; Liet-
terg-Patent, 1s:

in oider to provide
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tion of an annular tubudar frame having a
flurd mlet port, valve chambers Lll%p@aed
transversely within said frame, each having
mlet and outlet ports at its opposite ends
and an intermediate combined mlet and out-
fet port, a series of radially arranged cylin-
CLers 511@13011@(1 on the frame and having
communication with the valve chambers
through the co IllgillLEl inlet and outlet ports,
2 series of pistons successively moving in
the cylinders, a comimon means for oper-
ating all said pistons, outlet conduits lead-
1ng iroin each or the valve chambers to a
common discharge, and valves within the
sala chambers controlling the inlet and ont-
let ports thereof.

2. In a pumping apparatus, a tubular
frame having a fluid inlet port, a series of
piston cylinders supported on the frame and
having nlet por t.s comununicating with the
mterior thereof, a series of pistons succes-
sive. y Moving in Lh(, series of (Jylmdus 2
discharge conduit leading from each of the
w]mdu&j ga1dl }5']111(101{3 and pmt(}ns being
removable together
dirvectien from the tubular frame, and mlet
and outlet valves controlling the admission
and discharge of fluad to and from said
eyhinders.

3. 111 2 pumping apparatus, an annulav
tubular frame having a flud 1nlet port, a
Serles 01 cylinders mdmlly supported on
the frame and extending toward the center
ot the same, pistons m the cylinders, piston
rods (.,I{tﬁlldlll“ to the center of the ilcum, Al
gear suppor Lmq frame mounted adjacent to
the tubular £r ame, a crank shaft supported
on the gear supporting frame, and having
cranlk 111@01111115111 engaging with all the pis-
ton rods of the several u:}jﬁ'hﬂdu%,j a motor,
driving gear mounted on the gear frame and
engaging with the crank sha it to diive the
saine, outlet conduits leading from each of
the (,}]JHCLQ]S to a common (.15(*11%10{3 and

valves for controlling the inlet and outlet
oi fluid to and from the cylinders.

4. In a pumping apparatus, a base, an
annular tubular frame vertically supported
on said base, a vertical gear supporting
irame mounted adjacent to the annular
rrame, a series of radial inwardly-extending
{V]mdu% supported on the annular frame
ﬂﬂd extending towavd the center thereof, a

crank shaft mounted on the gear supporting
frame and efcionfhnﬂ into the space between
the inner ends of the cvhnders, connections
between the cranle shaft and the pistons 1n
saxd cyvhinders, v motor, means for driving
the crank shaft from the motor, outlet con-
cdutts connected to each of the ¢y Ainders and
extending therefrom to a common discharge,
and valves for controlling the inlet and out-
let of finid to and from the eylinders.

5. In a pumping apparatus, a base, an an-

1. In a pumplm apparatus, the combina- | nular tubular vertically dlsposed frame
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mounted upon said base and having an inlet
port connected to a source of flunid supply,
a series of radially arranged cylinders
mounted on the annular frame and having
connections to the interior thereotf, said cyl-
mnders projecting inwardly toward the cen-
ter of the imme a gear supporting frame
on the annular frame in a nlane

on the gear Sl‘tppOltlIlD frame and having
conn%tmn with a motor, a crank shaft on
the gear supporting fr‘lme driven by said
driving means, pistons in the cylinders, con-
nections between the crank shaft and said
pistons, outlet conduits leading from the cyl-
inders to a common discharge, and vaive
mechanism contmllino the inlet and outlet
of fluid to or Tfrom the eyhndels .

6. In a pumping apparatus, the combina-
tion of an annular tubular frame having a
series of transverse valve chambers formed
in its Interior, said chambers having at one
end an inlet opening and at the other end an
outlet opening, a series of pumping mecha-
nisms removably supported on the frame
and connected to said valve chambers, a sin-
ole port intermediate the ends of each valve
chamber forming a communication between
the valve chamber and a pumping mecha-
nism, a valve controlling the inlet openingto
each valve chamber, a valve controlling the
outlet opening from each valve Chzfmbel a
discharge conduit connected to each of the
outlet openings of the chambers and leading
to a common dlscharoe, and common means
for operating the pumping mechqmsms CON -
secutively.

7. In a pumping apparatus, & tubular an-
nular frame havineg a fluid inlet port con-
nected to a source ot supply, a series of valve
chambers extending transversely into the
interior of the tubular frame, each having
an inlet opening at its 1nner end communi-
cating with the interior of the frame, outlet
conduits connected to the outer end of each
of said valve chambers, pumping chambers
mounted on the nner side of the tubular
frame and communicating through the side
of the same with the valve chambers between
the ends thereot, pumping mechanisms oper-
ating 1n said pumping chambers, and valves
located in said valve chambers controlling
the 1mnlets and outlets of the same.

3. In a pumping apparatus, an annular
tubular frame having a fluid inlet port con-
nected to a source of fluid supply, the in-
ternal passage of sald frame having a series
of expanded portions along 1its e:*{tent a se-
ries of valve chambers, one located 1n each
of the expanded portlons of the frame, said
valve chambers having at one end an “inlet
opening into the interior of the frame, the
other end having an outlet opening, outlet
conduits leading from the outlet openings

of all of the Valve chambers to a common !

o))

cdischarge, valves controlling the cutlet and
inlet openmos of the valve chambers, a se-
ries of radially arranged inwardly extend-
g pUMpIng wllndels each connected at its
outer end to one of said valve chambers, pis-
tons 1n the cylinders, a crank shaft cen-
trally arranged with regard to the cylinders,
connections between said shaft and the piS-
tong, and mechanism for operating the shaft
to actuate the pistons consecutively.

0. In a pumping apparatus, a vertically
arranged annular Tubular. frame having a
fluid inlet port connected to a source of sup-
ply, said frame having a series of enlarge-
ments formed around its length, a wvalve
chamber contained within each one of the
enlarg ements, one end of said valve chamber
opening 1nto the interior of the frame, the
other opening to the exterior thereotf, an out-
let conduit connected to the exterior end of
each of the valve chambers and leading to a
discharge common to all of the outlet comn-
duits, puppet valves arranged within the
valve chambers and controllmo the inlet and
outlet openings thereot, a series of radially
arranged inwardly pI*o]ectmﬂ pumping cyl-
inders supported on said annular frame and
connected at their outer ends to the interior
of the valve chambers, a gear supporting
frame mounted adjacent to the cylinder sup-
porting frame and carrying driving gears, a
crank shaft projecting into the space be-
tween the inner ends of the cylinders, pis-
tons in the cylinders connected to said crank
shaft, and driving mechanism for operating
the crank shaft.

10. In a pumping apparatus, the combina-
tion of an annular tubular frame having a
fluid inlet port connected to a source of

fluid supply, the internal passage of said

frame having a series of expanded portions
along its extent a series of valve chambers,
one located in each of the expanded portlons
of the frame, said valve chambers having at
one end an inlet opening into the interior of
the frame, the other end having an outlet
opening, outlet conduits Jeading from the
outlet 0pemnos of all the valve chambers to
a common discharge, valves controlling the
outlet and 1nlet openings of the valve cham-
bers, a series of pumping mechanisms mount-
ed on the inner side of the tubular frame and
each connected to one of said valve chambers,
and mechanism for operating the pumping
mechanisms consecutively.

11. The combination of an annular tubular
frame, a series of pumping mechanisms se-
cured on the inner side of the tubular frame
and communicating with the interior there-

of to be supplied therefrom, valve chambers -

projecting into the iframe and communicat-
ing with the pumping mechanisms, valves
at the inner ends of the valve chambers con-
trolling the flow from the tubular frame to

the pumping mechanisms, valves at the outer -
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ends of the valve chs ambers controlling the
flow from the pumping mechanisms, dis-
charge (:onmut leading from the cuter ends
of the valve (_,h.;unbucs a supply conduit
leading 1111:0 the tubular frame, and operat-
ing means common to all the pumping
mechanisms.

12. In a puiping apparatus, a pumping
("h.:llllb(‘fl., a valve chamber connected to the
pumping chamber, said valve chamber hav-
mg an inlet opemlw at one ena and an out-
let opening at the other end, a plate closing
the outlet end of the valve Ch&lﬁb“l but hav-
ing outlet openings through it, a valve spin-
cle passing throuf}h sald p]ata r1gidly con-
neeted thereto and projecting on both sides
thereof, an outiet valve mounted on said
valve spindle exterior to the plate and con-
trolling the openings through the ")mihj a3
inlet valve located in the interior of the
valve chamber and controlling the inlet
opening thereof, and a spring : uuonndmn
the inwardly projecting end of said valve
spindle and engaging with the inlet valve
to hoid 1t closed.

18. In a pumping apparatus, a pumping
chamber, a valve chamber connected to the
pumiping chaimber, said valve chamber hav-
mg an inlet opening at one end and an out-
let opening at ﬂl(; other end, a plate closing
the outlet end of the valve chamber but hm*
g outlet openings through it, a valve spin-
dle passing through said platej rigldly con-
nedul thereto and projecting on both sides
thereof, an outlet valve mounted on said

alve spnmﬂe exterior to the plate and con-
trolling the opemnﬂa through the plate, a
cap fitting the exterior of said plate and con-
nected to an oatlet conduit, <aid cap bemng
engaged and held 1 place by the outer end
of the spindle, a valve bontml]'ng the inlet
opening of the chamber, and a spring
inounted at one end on the inw arcdly pro-
jecting end of the valve 51:)111(:11@, and engag-
ing with the mlet valve to hold it closed.

14. In a pumping apparatus, a tubular
member having a flmd inlet port and an
entarged por tion, a valve chamber project-
ing into said enlaveed portion of the tubu-
lar member, the mner end of the chamber
having an miet opening and the outer end
an outlet opening, a plate closing the outlet
end of the chamber but having “outlet Das-
sages therefrom, a spimdle mountud i the
pldte and projecting on one side into the
mterior of the valve chamber and at the
other extending ouit bw(md the plate, a spin-
cle mounted 1 in the wall of the tubular mem-
ber opposite to the 11‘.11.{:‘:*{; opening of the valve

chamber and extending into the same, a
valve mounted on %*ud spindale and con-

trolling the inlet opem:{w, a spring engag-
1ng with the inlet valve, and at 1ts other
end with the Spindle projecting through the
outiet opening of the chamber, and a cap

078,258

engaging over the outlet end of the ¢hain-
l)er and the plate therecn and connecied to
a discharge conduit, the outlet valve s p tidle
L*}Lwndnw through said cap and being pro-
vided with means whereby the cap is eld
in place. .

15. Tn a pumping apparatus, the combi-

nation of a tubular annular frame having
a fluid inlet port conmected to a source of
fturd supply, a sevies of mmwardiy project-
g pmnpm cylimders mounted on the 1iu-
ner side of said frame and havi g inlet ports
commmunicating with the interior thereof. n
series of outlet conduits le ading laterally
from tlm evlinders and supported on one
HdG of the frame independently of the cyi-
mders, a series of pistons in the cy linders

~hm*11m inwardly projecting piston rods, and

means for reciprocating ihe sald piston rods
supported on the tubular frame inde pend-
ﬁnt].}* of the cvindcers at the side of the
frame opposite from the outlet conduits.

16. In a pumplne apparatus, a ]).:1'5(., 1\

vertically arranged annular tubulay nne
mounted on sa 1d base and having an inlet 8
port at 1ts uppermost portion, a tubulav
connection le admﬂ irom the 11110 port to

A source of ailv qupplgﬁ a plurality of pairs
of :nwudl}f projecting pumping cylinders
Sup] orted on the mmner face of the annular
trame, said cylinders having connection
with the interior of said frame, outlet
conduits connected to each of said cylin-
ders and leadimg to a common discharge,
pistons and pl%t(m rocds 1n the cvlinders, the
piston rods of diametrically opposed eylm—
ders being connected to each other by a
yoke, said “}"OL_L having a slot transverse to
the axis of said 10(15 A gear supporting
frane 1110L111tel on said base and extendimg
mltlcallv 1n & plane parallel to the annulay
frame, fhwmﬂ gears mounted on the gear
%lUJ])OlLlHO hmne.. and o shaift mounwd on

the gear supporting frame and connected to
the dlwmﬂ gears, and a crank pm on gaid
shaft eng wum with the yokes of all of said
plstons.

17. In a pumping apparatus oi the class
described, a base, a veltlmlly extending an-
nulay tubular ,sunpoumo frame 1111‘”111{} a1
a1l Inlet opening in 1fs 11131)&111‘1051; portion
and a connection 1*’«-‘1(:1111*‘:- irom the mlet open-
mg to a source oi air %upphf valve (*111111-
bers located within the tubular fr rame, said
chambers communicating at one end with
the interior of the frame and at the other
with the exterior thereof, valves 1 said
valve chambers controlling the inlefs and
outlets thercotf, outlet pipes connected to the
outlet ends of the valve chambers and lead-
ng to a common discharge pipe, a series of
yhuders mounted on the inner face of the
frame and connected to said valve chambers,
pistons i the cylinders, mwardly prmcci—
g piston rods, a pillar projeeting out from
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the lowest portion of the annular frame, pil- |

lars projecting from the side portion of the
frame, an approximately triangular gear
supporting frame carried by said pi]hrs. l
braclket on said gear supporting frame form-
Ing a bearing for a drivi ne shaft, a pinion
on the drwmo shaft, a gear wheel mounted

~upon the upper face of the gear supporting

frame and engagmg with the pinion, a wrist
pin pro]ectmﬁ' from said gear wheel 1nto the
space between the cyhndels and a trans-
versely slotted yoke rigidly connecting each
pair of diametrically oppesed plston rods,
said wrist pin projecting into said vokes and

having a shiding engagement therewith.

18. In a pumping apparatus, the combi-
nation with a plurality of pumping devices,
of a tubular frame supporting said devices
and disposed in a common plane therewith,
and valve chambers projecting mto the in-
terior of the tubular frame with which said
pumping devices are connected.

19. In a pumping apparatus, the combi-
nation with a plurality of pumping devices,
of a tubular supporting frame SprOltIHU
sald devices and forming an inlet pipe com-
mon to all of them, said devices being car-
vied on the inner face of said frame and Pro-
jecting toward the center thereof, the devices
and frame being disposed 1n a common plane
and outlet connections from said frame ex-
tending radially inward to a common dis-

chqwe pipe.

00, In a pumping apparatus, the combina-

2

tion of an annular tubular frame having a
{uid inlet port and provided with e‘{panded
portions at intervals along 1its extent, valve
chambers projecting mto snid expanded pOT-
tions, pumping cylinders mounted on the in-
ner side of the tubular frame and communi-
cating directly with the valve chambers be-
tween the ends thereof, axially alined
spring-controlled valves arranged to open
and close the ends of the valve chambers,
and discharge conduits leading from the
outer ends of the valve chambers.

The combination of an annular tubu-
lar fl ame having ports at intervals on its -

ner side, pumping cylinders having open

inner ends and provided at their outer ends
with central nipples engaging the said ports,
pistons mounted 1n the cyhr-ders, opﬂmtmo
mechanism common to all the pistons, means
for detachably securing the cylinders to the
tubular frame, valve chambers formed with-
in the tubular frame around the port at the
end of the cylinder, a valve-controlled con-
nection through one end of the said valve

chamber with the interior of the tubular
frame, and a valve at the opposite end of the

,chqmbe]:' controlling the flow therefrom.

In testimony, that T claim the foregoing
as my own, L have hereto aifixed my signa-
ture 1n the presence of two witnesses.

ERNEST L. B. ZIMM s,

VWitnesses :
J. S. POMERON,
Frep S. JOHNSON.
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