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" To oll whoem it may concern:

UNITED STATES PATENT OFFICE.

CHRISTIAN C. HILL, OF CHICAGO, ILLINOIS; CLOTHILDE B. HILL, EXECU-

TRIX OF SAID CHRISTIAN C. HILL, DECEASED, ASSIGNOR TO THE STEEL
BALL COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF WIS-

~ ("ONSIN.

PUMPING APPARATUS.

Wo. 812,286,

Speciﬁca.tion of Letters Patent.

 Patented Feb. 13, 1906,

" Application filed December 23, 1904, Serial No. 238,046,

~ Be 1t known that I, Caristiaxy C. Hiwp, a
citizen of the United States of America, and

a resident of Chicago, i the county of Cook :

and State of Illinois, have invented certain
new and useful Improvements in Pumping

-~ Apparatus, of which the following is a speci-

I0

fication.

This invention relates to }immping appa-
ratus of the valveless and mu

type, and has for its object to provide a sim-
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~a cap or cover 2 and adapted to contain

ple and durable formation and combination
of parts involving a single pump cylinder

and plungsr common to and adapted for

serial connection with a cluster of  individ-
ual outlet-passages and in which succeeding

strokes of the pump plunger or piston can be |
regulated to afiord a precise and positive dis-

charge through any particular outlet-passage
without interfering with the amount of dis-

~charge through the other outlet-passages of

the apparatus, all as will hereinafter more

ed out in the claims. _ |
In the accompanying drawings, Figure 1 is

. a vertical sectional elevation at line z , Fig.
2, of the present pumping apparatus.
1s a top view of the same with the cover of the

casing removed. Fig. 3 is a top view of the
pump mechanism detached. TFig. 4 1s a de-
tail plan view of the bottom plate or member
of the apparatus,showing the arrangement of
the cluster of bearing-lugs and the outlet-
passages in the same. Fig.-5 is a detail see-
tion at hine o’ &', Fig. 1, of one of the adjust-
able cams of the pump mechanism.
-Simniliar numerals of reference indicate like
parts in the several views, | |
Referring to the drawings, 11s a casing of
a rectangular or other form provided with

- the supply of lubricant or other fluid to-be

43

~casing and beveled toward each other to
form a seat for the lower conical base of the

¢ seribed. _ S .
4 represents a series of individual outlet- |

pumped, as well as the pump mechahism in
an immersed position in such fluid. .
-3 1s a circular cluster of lugs-having a

spaced relation on the bottom plate of said

revoluble pump mechanism hereinafter de-

tiple discharge -

Fig. 2

| connection with the pipes or tubes 5, which

extend to the bearings to be lubricated or to
other pbints where the pumped fluid is to be
used. S

6 1s a revoluble head turning on a vertical
axis, 1ts lower end having a conical enlarge-

55 -

ment adapted for bearing engagement upon

the beveled surfaces of the aforesaid cluster of
stationary lugs 3, while its upper end is jour-

near the upper end thereof.

6o

naled 1n a spider 7, attached to the casing 1

8 1s a single pump cylinder or piston-cham-

ber forming a part of. the revoluble head 6
and arranged to one side of the vertical axis

65

of revolution of said head, so as to move in a -

horizontal orbit around said axis and in ver-
tical alinement with the series of outlet-pas-
sages 4 aforesaid. Said piston-chamber is
adapted to connect with said outlet-passages

70

in a serial manner during the operation of the

apparatus by a single vertical passage or ex-
tension 9 of the lower end of the piston-cham-
fully appear, and be more particularly point- 1}

ber, as illustrated in Fig. 1. _
101s the single reciprocating pump plunger

or. piston, having vertical movement in the

piston-chamber aforesaid, as well as an or-

bital movement with said piston-chamber

around thevertical axisof the revoluble head
aforesaid. | -

75

-t

o

11 is a substantially horizontal operating-

lever pivotal midway its length on the head

6, with one arm operatively connected to the

upper end of the pump-plunger, while its
other arm extends into the path of the here-
inafter-described circular series of operating-
cams by which the upward strokes of said
piston are effected. | -

" 12 1s a spring bearing at one end.:upo':n

- the head 6 and at the other end beneath the
iree arm of the operating-lever 11 and adapt-
ed to impart a quick and forcible downward

stroke to the pump-plunger as said lever
leaves 1ts operative engagement with any one
of the cams above referred to. -

. 13 represents the series of operating-cams
‘before referred to, and which are adapted to

impart a positive upward stroke to the pump-

plunger in opposition to the normal down-

ward tendency of-the pump-plunger under
the influence of the spring. 12.

correspond 1n number to the series of indi-

passages formed in the lﬂg_s 3 and adapted for | viduakoutlet-passages 4 of the apparatus and

9o

95

100

Such cams -




10

I35

20

25

the free arm of the operating-lever 12, and

‘the arrangement of parts is such that an ac-

tive reciﬁroca,tion of the pump-plunger is
effected by each cam, so that in a complete

revolution of-the carrying-head 6 the number

of strokes of the pump-plunger will equal the
number of individual outlet-passages of the
apparatus, and consequently each of said
passages will receive an individual supply of

fiuid In one complete revolution of the said

carrying-head 6. In the present apparatus

the spaced relation of “the bearing - lugs 3 |

leaves a series of gaps between said lugs, so
that the inlet-outlet passage 9 of the pump-
cylinder in its passage over said gaps will be

m direct communication with the fluid con-

tents of the main casing and receive its sup-
ply or inlet of said fluid in a direct manner,

and the arrangement is such that said pas-
~sage 9 moves past one of said gaps while the

pump-plunger is making its up or suction

- stroke, and the said passage 9 will be over
one of the lugs and in communication with
the outlet-passage thereof as the pump-plun-

ger 1s making its down or discharge stroke.

- In the present invention said cams are made

0

- amount of fluid discharged in an individual |

independently and individually adjustable,
so that the length of stroke imparted there-
by to the pump-plunger and the consequent

operation can be regulated to suit the par-

- ticular requirement at a single point of use,

35

ployed: | | |
14 represents a series of individual eam- |
‘plates pivoted between fixed ears 15 on the
under side of the spider 7 and normally oc-
- cupying an inclined position with relation to

.40

and with a view to such adjustability a con-
struction substantially as follows is em-

“the horizontal plane of such spider.

16 .represents a series of adjusting-screws

 “turning in screw - threaded bearings in the

50

~ and their adjusting means upon any suitable

55

- 0o

- spider 7:-with their lower ends having abut-

ment upon the rear endsof the cam-plates 14
tomaintain thesame at the properinclination,
as well as to effect the adjustment of the same

to a greater or less degree of inclination, as

required. It is within the province of this
part of the present invention to employ other
usual and equivalent forms oft adjustable
cam-plates, as well ‘as to arrange the same

fixed portion of the apparatus, as circum-

stances or the judgment of the constructor

may suggest.

- 17 18 a yoke-piece provided with a series of |
resilient eyes 18, adapted to embrace the

shanks of the adjusting-screws 16 aforesaid

.and by frictional contact therewith prevent
accidental unscrewing of the same in acttal |

use.of the apparatus, -

ey —_w=pr.ao -

. 19.is'a spring interposed between the un-

path of

AL—

equal in num

812,266

revoluble member 6 and adapted to yield-

1ingly hold the conical enlargement at the

lower end of said head in proper bearing con-
tact with the seat therefor formed by the

beveled faces of the cluster of lugs 3, hereto-
fore described. I |
20 1s a worm secured ta the upper end of

‘therevoluble head 6 and having operative en--

gagement with an endless worm 21, carried
by a horizontal shaft 22, journaled in ‘bear-

Ings on the upper side of the spider 7 afore-

said.

have a circular .arra-ilgement on the under | der side of the spider 7 and a collar on the 6 g
-side of the spider 7 and in the circular

s

23 is a ratchet or other like f:lﬂtch mechan-

1sm by which the oscillation of an arm 24,
operatively connected to a moving part of

30

the mechanism to be lubricated or to anv .

other convenient source of motive power, is
connected with an intermittent rotation of

the worm, worm-wheel, and revoluble head -

of the present apparatus.

85

Having thus fully described mysaid inven- -

“tion, what Iclaimas new, and desire tosecure

by Letters Patent, is— . - _
1. Apumping apparatus, comprising a sta-
tionary member carrying a circular cluster of
bearing-lugs in spaced relation and formed
with outlet-passages in their bearing-faces, a

90

revoluble head having bearing at one end on
said bearing-lugs, there being a pump-cylin-

der carried by said head and having an inlet-
outlet passage adapted to alternately register

95

with the spaces between said lugs and with
the outlet-passages therein, means for revolv-

-1ng-sald head, a pump-plunger in said cylin-
der, and means for reciprocating said plun-

ger,-substantially as set forth.

2. A pumpingapparatus, comprising a sta-

100

tionary member provided with a circularse.s
ries of outlet-passages, a revoluble head hav- -

ing bearing at one.end on said member,

there being a pump-cylinder carried by said -
head and having an inlet - outlet passage

105

adapted to serially register with the series of

outiet-passages aforesaid, means for revolv-.
ing said head, a pump-plunger in’said.cylin-
der and means for reciprocating said plunger,
‘the same comprising a circular series of cams

Eer to the series of outlet-pas-

sages, means for effecting an.individual
adjustment of said cams, and an intermedi-

‘ate operative connection between the said

cams and the pump-plunger, substantially as
set forth. . - - o
3. Apumpingapparatus, comprising a sta-

tionary member provided with a circular se-

ries of outlet-passages, a revoluble head hav-

ing’ bearing at one end on.said member,

there being a pump-cylinder carried by said

head and having |
adapted to seri alfy register with the series of
outlet-passages. aforesaid, means for revolv-
ing said head, a pump-plunger in said cylin-

der, and means for reciprocating said plun- -

110

115

120

an Inlet - outlet passage .
125"
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ger, the same comprising a circular series of

~cams.equal In number to the series of out-

1O

IS

“beine

let-passages, a series of individual screws for

effecting independent "adjustment of said
cams, and an intermediate operative con-
nection between said cams and the pump-
piunger, substantially asset forth. =

. 4. A pumping apparatus, comprising a sta-
tionary member provided with a circular se-
ries of outlet-passages, s revoluble head hav-
ing bearing at one end on said member, there

to serially register with the series of outlet-
passages aforesaid, means for revolving said
head , a pump-plunger in said eylinder and

and %avmg an 1nlet-outlet passage adapted

- means for reciprocating said plunger, the

20

. 30

same comprising a circular series of cams
equal i number to the series of outlet-pas-
sages, a series of individual screws for effect-
ing independent adjustment of said cams, a
yo%{e—piece provided with a series of resilient

eyes having frictional engagement with the
shanks of said screws, and an intermediate

'25_

operative connection between said cams and

the pump-plunger, substantially as set forth..

5. A pumping apparatus, comprising a sta-

tionary member provided with a circular se-
T1es of outlet-passages, a revoluble head hav:

ing bearing at one end on said member, a sta-

tionary spider forming a bearing for the other

end of the head, there being a pump-cylinder

- carried by said head and having an inlet-out-

35

40
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sald cylinder and means

the series of out

let passage adapted to serially register with

the series of outlet-passages aforesaid, means
for revolving said head, a
or reciprocating
sald plunger, the same comprising a circular

series of cams on said spider equal in number

to the series of outlet-passages, means for ef-
fecting an individual adjustment of said
cams, and an intermediate operative connec-
tion between said cams and the pump-plun-
ger, substantially as set forth. "

6. A pumpingapparatus, comprising a sta-

tionary member provided with a circular se-
ries of outlet-passages, a revoluble head hav-

Ing bearing at one end on said member, a sta-

 tlonary spider forming a bearing for the other

end of the héad, there being a pump-cylinder
carried bysaid head and having an inlet-out-

let. passage adapted to serially register with
et-passages atoresaid, means
for revolving said head, a ump-plunger in
sald cylinder and. means for reciprocating
sald plunger, the same comprising a circular
series of cams on said spider equal in number

to the series of outlet-passages, a series of in-

dividual screws for effecting individual ad-

Justment of said cams, and an intermediate
operative connection between said cams and

the pump-plunger, substantially as set forth

, 7. A pumping apparatus, comprising a sta-
tionary member provided with a circular se-

a pump-cylinder carried by said head

ump-plunger in-

L

1

A

ries of outlet-passages, a revoluble head hav-

8

65

Ing bearing at one end on said member, a sta-

tionary spider forming a bearing for the other
end of the head, there being a pump-cylinder
carried by said head and having an inlet-out-
let passage adapted to serially register with

| the serles of outlet-passages aforesaid, means
for revolving said head, a pump-plunger in

sald cylinder and means for reciprocating
sald plunger, the same comprising a circular

serles of cams on said spider equal in number
“to the series of outlet-passages, a series of in-
dividual screws for effecting individual ad-

Justment of said cams, a yoke-piece provided
with resilient eyes for frictional engagement
with the shanks of said screws, and an inter-

mediate operative connection between said
pump-plunger, substantially as

cams and the
set Torth.

70
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8. A pumping apparatus, comprising a sta-

tlonary member carrying a circular cluster of

bearing-lugs in.spaced relation and formed
| with outlet-passages in their bearing-spaces,
e head having bearing at one end
on said bearing-lugs, there being a pump- -

a revoluble

cylinder arranged at one side of the axis of ro-

tation of said head and having an inlet-outlet

passage adapted to alternately register with

00

the spacesbetween said lugsand with the out-

let-passages therein, means for revolving said .
95

head, a pump-plunger in said cylinder, and
means for reciprocating said plunger, sub-
stantially as set forth. - ‘ .

9. A pumping apparattis ,,'-comprisihg asta-

tionary member provided with a circular se-

Ties of outlet-passages, a revoluble head hav-
ing bearing at one end in said member, there -
being a pump-cylinder arranged at one side -

of the axis of rotation of said head and hav-

ing an inlet-outlet passage adapted to serially .
register with the outlet-passages aforesaid,

100

105

means for revolving said head, a pump-plun-

ger in said ¢ylinder, and means for recipro-
cating said plunger, the same comprising a

circular series of cams equal in. number to the-

series of outlet-passages, means for effectin
an mdividual adjustment of said cams, an
an Intermediate operative connection be-
tween said cams and the
stantially as set forth. I
10. A pumping apparatus, comprising a

Ing bearing at one end in said member, there
being a pump-cylinder arranged at one side of
the axis of rotation of said head and having
an Inlet-outlet passage adapted to seri&!gr
register with the outlet-passages aforesaid,
means for revolving said head, a pump-plun-

ger.1n said cylinder, and means for reciprocat-

ing said plunger the same comprising & circu-
lar series of cams equal in number to the se-

ries of outlet-passages, a series of individual.
screws for effecting independent adjustment

170
pump-plunger; sub-
' I i5 -

stationary member provided with a circular
seriesof outlet-passages, arevaluble head hav-

120

125



10

‘plunger, substantially as set forth. -

bf said catis, and an intermediate operative | h&mg bearing at one end on éa,id_membef, 8
stationmgr sfpider,fomung a bearing for the
of the head, there being a pump-

connection between said cams and the

puimnp-

11. A pumping apparatus, compri?ing a

stationary member provided with a circular
series of outlet- passages, a revoluble head.
having bearing at one end in said member,
there being a pump-cylinder arranged at one

side of the axis of rotation of said head and
having an inlet-outlet passage adapted to se-

- n1ally register with the outlet-passages-afore-

sald, means for revolving said head, a pump--

 plunger in said cylinder, and means for re-
*ciprocating said plunger the same comprising

L5

20

a eircular series equal in number to the series
of outlet - passages, a series of individual
screws for effecting independent adjustment
of said cams, a yoke-piece provided with

a series of resilient eyes having frictional
engagement with the shanks of said screws, |

. and an intermediate operative connection be-

- tween said cams and the
stantially as set forth.

25

- other en

12." A" pumping apparatus, comprising a
stationary member provided with a circular

‘series of outlet-passages, a revoluble head _
having hearing at one end on said member, a

statianmgr sfpider forming a bearing for the
0Of.

rotation of said head and having an inlet-out-

~ let passage adapted to serially register with

- the series.of out ét—-gassages aforesald, means.
ead; a pump-plunger in.
salid cylinder and means for reciprocating

33

for revolving said

said plunger, the same comprising a circular

_series of cams on said spider equal in number

4.0

-~ tween sald cams and the

45

to the series of outlet-passages, means for ef-
fecting anindividual adjustment of said cams,
and an intermediate operative connection be-
pump-plunger, sub-
stantially as set forth. S |
-13. A pumping apparatus, comprising a

stationary member provided with a circular

series of oytlet - passages, a revoluble head
having bearing at one end on said member, a
statlonary spider forming a bearing for the
other end of the head, there being a pump-

—cylinder arranged at one side of the axis of

50

rotation of said head and having an inlet-out-
let passage adapted toseriallfy register with
the series of outlet-pagsages aforesaid, means

tor revolving said head, a pump-plunger in

55

6o

sald cylinder and .means for reciprocating
sald plunger, the same comprising -a circular
series of cams on said spider equal in number
to the series of outlet-passages, a series of in-
aividual screws for effecting independent ad-
justment of said cams, and an intermediate

operative connection between said cams and

the pump-plunger, substantially as set forth:

14. A pumping apparatus, comprising a

: stationary member provided with a circular

series of outlet - passages, a revoluble head |

pump-plunger, sub-

of the head, there being a pump-
cylinder arranged at one side of the axis of

1 other en

there

8is966

05

cylinder arranged at one side of the axis of
rotation of said head and having an inlet-out--

let passage adapted to serially register with
the series of outlet-passages aforesaid, means
for revolving said

_ ead, a pump-plunger in
sald cylinder and means for reciprocating

AS

sald plunger, the same comprising a circular

“serles of cams on said spider equal in number
to the series of outlet-passages, a series of in-

75

dividual screws for effecting independent ad-

justment of said cams, a yoke-piece provided

~with resilient eyes for frictional engagement

with the shanks of said screws, and an inter-
mediate operative connection between said

3o

cams and the pump-plunger, substantially as -

[

set forth., |

15. A pumping apparatus, clgmprisi'ng a

stationary member carrying a circular clus-
ter of bearing-lugs in spaced relation and

formed with outlet-passages in their bearing-
faces, a reveluble head having bearing at one

end on said bearing-lugs, there being & pump-

cylinder carried by said head and having an
inlet-outlet passage adapted to alternately

90

register with the spaces between said lugs

and with the outlet-passages therein, means
for revolving said head, a pump-plunger in

said cylinder, a spring for moving said plun-

“ger in one direction and a caim mechanism for

95

moving sald plunger in the other direction, .

substantially as set forth.

-

- 16. A pumping apparatus, COmpriéing 8-

stationary member provided with a circular

havin%

100

~series of outlet-passages, a revoluble head
bearing at one end on said member,
eing a pump-cylinder carried by said
“head and having an inlet-outlet passage
adapted to serially register with the series of
outlet-passages a,t};r.?,s&id, means for revolv-

105

ing said head, & pump-plunger in said cylin-

der, a spring for moving said plunger in one
direction and a cam mechanism for moving
said plunger in the other direction, the same

110

comprising a circular series of cams equal in

number to the series of outlet-passages, means

for effecting an individual adjustment of said

cams, and an intermediate operative connec-

tion between said cams and the puinp-plun=

ger, substantially as set forth. -
.17. A pumping apparatus, comprising g
‘stationary member provided with a circular
series of outlet - passages, a revolitble head.

having bearing at one end on said member,

there %eing a pump-cylinder carried by said
| head and having an inlet - outlet passage

IIIS'

adapted to serially register with the series of -

outlet-passages aforesaid, means for revolv-/

ing said head, a pump-plunger in:said cylin-

~der, a spring for moving said plunger in one *
“direction and & cam mechanism for moving

sald plunger in the other direction, tht same

.--::-J -‘-
% X
i QS‘: o

. .
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812,266

comprising a circular series 'of cams equal in

~number to the series of outlet-passages, a se-

10

- 18. A pump
‘stationary member provided with a circular

ries of individual screws for effecting inde-

pendent adjustment of said cams, and an in-
termediate operative connection between said
cams and the pump-plunger, substantially as
set forth. T - |

g apparatus .comprising a

series of outlet-passages, arevoluble head hav-

- ing bearing at one end on said member, a sta-
. tionary spider forming a bearing for the other

~end of the head, there being a pump-cylinder
- carried by said head and having aninlet-outlet

-
. series of outlet-passages a .
- Tevolving said head, a pump-plunger in said -

register with the

passage adapted to seriallgr roglst f
oresald, means for

-cylinder, a spring for moving said plunger in

20

one direction, and a cam mechanism for mov-

‘ing said plunger in the other direction, the

. same comprising a circular series of cams

‘equal in number to the series of outlet-pas-.
- _sages, means for effecting an individual ad-
- .Justment of said cams, and an intermediate:

operative connection between said cams and

~the pump-plunger, substantially as set forth.

. 19. A pumping ) a,ppa,ratuS,- COIIIPI'lsmg &

" stationary member provided with a circular
- series of: outlet-passages, a revoluble head
“having bearing at one end on said member, a-|
siPider forming & bearing for-the

“stationary

other end of the head, tiiere being a pump-

~ cylinder carried by said head and having an

'35

- inlet-outlet passage adapted to serially regis-
‘ter with the series of outlet-passages afore-
-.said, means for revolving said head, a pump-

plunger in said cylinder, a spring for moving

- sald plunger in one direction, and a cam mech-

40

~ anism for moving said plunger in the other

direction, the same comprising a circular se-

‘1ies of eams equal in number to the series of |
outlet-passages, a series of individual screws
for effecting said independent adjustment of

- sald cams, and an intermediate operative

45

- plunger, substantially as set forth.

connection between said cams and the pump-

"~ 20. A pumping apparatus, comprising &

stationary member provided with a circular

~-series of outlet-passages, a revoluble head

50

55

Ho

having bearing at one end in said member,
there being a pump-cylinder arranged at one
side of the axis of rotation of said head and
having an inlet-outlet. passage adapted to

serially register with. the outlet - passages |

aforesaid, means for revolving said head, a

spring for moving said plunger in one direc-
tion, and a cam mechanism for moving said
-plunger in the other direction, the same com- |

Erlsmg a circular series of cams equal in num-
er to the series of outlet-p assages, means for
effecting an individual adjustment of said

ger, substantially as set forth.

pump-plun-

|

~cams, and an Intermediate operative connec- |
- tion between said cams and the

‘rotation of said head and havin

21. A pumbing apparatus, comprisinﬁ 8 65 -
&I‘ -

stationary member provided with a cire

8

series of outlet-passages, a revoluble head

having bearing at one end in said member,

there being a pump-cylinder arranged at one

side of the axis of rotation of said head and
having an inlet-outlet passage adapted to
serially register with the outlet - passages

aforesaid, means for revolving said head, a

spring for moving said plunger in one direc-

tion, and a cam mechanism for moving said

“plunger in the other:direction, the same.com-

Ensmg a circular series of cams equal in num-
er to the series of outlet-passages, a series of
individual screws for effecting independent
adjustment of said cams, and an intermediate
operative connection between said cams and
the pump-plunger, substantially as set forth.

-

having bearing at one end .on said member, -
nary spider forming a"bearing for the

-other end of the head, there being a pump~
cylinder arranged at one side of the axis of

a stationary

rotation of said head and baving an inlet-
outlet passage adapted to serially register

o
5

80. °

| 22. A pumping apparatus, comprising a
| stationary member-provided with a circular:
| series of outlet-passages,.a revoluble head

8

F

with"the series of outlet-passages aforesaid,.
means for revolving said head, &' pump-plun-
ger 1n sald cylinder, a spring for moving said

plungér in one direction, and a cam mechan-

series -of outlet-passages, means for-effectin;
an 1ndividual adjustment of said cams, an
an Intermediate operative comnmection be-
tween said cams and the

95

1sm for moving said plunger in the other di
| rection, the same comprising a eircular series
-of cams on said spider equal in number to the

e ——y

100 .

pump-plunger, sub-
) stantially as set forth. - =~ |

~23. A pumping apparatus',_-'comﬁ}isinﬂ 8

stationary member provided with a -circfl’l'&'r

105

series of outlet-passages, a revoluble head -

stationa
other en _
cylinder arranged at one sidé of the axis of

‘having bearing at one enhd on said member, 8

_ s{pider forming & bearing.for the.

of the head, there being a pump- -
110
an inlet--. -

outlet passage adapted to serially register
with the series of outlet-passages aforesaid,

means for revolving said head, a pump-plun-
ger 1n said cylinder, a spring for moving said

.plunger in one direction, and a cam mechan-

5

ism for moving said plunger in the other-di-"
rection, the same comprising a ciréular’series

of cams on said spider equal in number to the
series of outlet-passages, a series of individ- -
ual screws for effecting independeft adjust- -
~ment of said cams, and an-intermediate op-

erative ‘connection betweén -said cams and

the pump-plunger, substantially as set forth. -
24, A pumping apparatus, comprising & -
with a circular -
revoluble head -

stationary .member provi‘de&%
series of outlet-passages, &

having bearing at one end on said miember, &

120 -
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‘stationary spider forming a bearing for the | luble head and adapted to hold said head to 10
other end of the head, there being a pump- its bearing on the stationary member,. sub- -
~cylinder carried by said head and having an | stantially as set forth. S
inlet-outlet passage adapted to serially regis- | Signed at Chicago, Illinois, this 14th day of
ter with the series of outlet-passages afore- December, 1904, . I

said, means for revolving said head, a pump- | o CHRISTIAN C. HILL.
plunger in said cylinder and means for recip- | - Witnesses: o -
rocating said plunger, and & spring arranged | RoBERT BURNS,

~ between said spider and a collar on the revo- | - M. H. HoLMES.
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