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10 all whom it mey concern;

Sewaren, in the a _
State of New Jersey, have mvented an Im-
provement 1 Yumps, of which the follow-

p I
T
..
. 1

(ITED STATES PATENT OFFICE,

EVI WILLSON CHRISTIE, OF SEWAREN, NEW JERSEY. |

-y
- W

- — -

. PUMD,

vpecification of Lettors Patent.
: L

Applicetion Aled March 22, 1908,

| '-Psg,i;e:uted aug. 10, 1908.. .
Serial No. 486,086,

eitizen of the United States, residing at
county of Middlesex and

Ing is a specification.

- This invention relates to pumps and par-

15

20

25

30

39

40

ticularly -to that class of
designated vacuum
stuction. type.

pumps commonly
pumps of the vaiveless

- oIt has Iong been recognized in pump de-

sign. and in the art relaling to pumps, that

10 order to produce a high vacuum or as
complete an exhaustion of the air eylinder

|

1 an alr pump as 1s possible; the clearance
~Spaces between the piston or plunger de-
~vice and the valves or other discharge de-

vices must be as nearly the zero percentage
of the pump cylinder volume as is possible,

~and heretofore it has been sought to accom-
plish this by using a
Cton with a very small clearance at the ond

crank to drive the pis-

of the stroke.  In the driving of an air-

pump as heretofore constructed by a direct
acting steam cyhnder however, it is mechan-

ically 1mpossible to effect a very close clear-
ance, because the stroke varies more or less,
due to the action of the steam gear. |
- Ivow the object of my invention is the pro-

vision of an air pump in which the ol

by the vactum is incpeased for the reasons
herembefore stated and a maxfuum of-

ficiency obtained in the pump, and further-
more the mevitable® variations in the stroke.
of a pump of this type would not affect the !
~operation of a ‘pump construcled in ac-

codance with my invention.

In carrying out my anvenfion, my im- :

proved pump preferably comprises a base,

a pump body having suction and discharge

- ports, a piston, means whereby the same 15

45

actuated; a discharge valve operated in one

-direction by direct contact with and. the
‘movement of the said piston, and means for
operating the discharge valve in the other |
direction,~—as will be hereinafter more par-

- ticularly deseribed.

53

In the.drawing, Figure 1 is a plan of my

dmproved vacuum pump. Fig. 2 is a cen-
tral’ longitudinal vertical section of the

pump. Iig 3 is a cross section on line

)3 £

f "'..'! | ?

Fig. 2, and Fig. 4 is a central vertical sec-
tion of a modification of the invention as |
hustrated in Tigs, 1 to 8 nclusive. |

1

Be 1t known that I, Evi W. Curistz, a

ear-
- ance spaces are positively eliminated where-

]

o nlake. m—

erably at right angles from the central por-
‘tion of the longitudinal wall 14 and in dia-

Cablematerial

i constructing my improved air pump, i

preferably provide s base 10, and 2. pumy.

body 11 to which the base may be suitably
attached or with which the base may be
made integral as shown in Figs, 9 and 3.
Y'he pump body 11 is open ended and at one
entd thereof there is a flange 12, und at the
other end a similar and corresponding
flange 13. o S |
Kxtending from one end of the punip

. Referring particularly to the drawing,

60

G

body to the other and preferably in theupper

central portion thereof and ranning jongi-
tudinally is & wall 14, and exiending pref-

metrically opposite positions, there are

transverse walls 15. In the transverse walls
15 there are discharge ports 16 communicat-

mg with the discharge chanibers 17 Pro-

vided by the longitudinal wall 14. Extend-
-ing preferably through the center of the

70 .

igcharge chambers 17 is a wall 18 which is

cieeniar or of other configuration CONMITII -
cating with the suction connection 19,

Within the plmp body 1L Temploy u lini ng

20- compiising the pump eyvlindey which, as
will be understood, may be made of any suit-

a port 21 providing for eommunicition  be-

ween the interior of the eylinder 20 and the
suctlon conmeetion 19, At one end the ey 0
aer 20 is provided with a {lange 92 forming a
vilve seat and at the opposite end the eylin-

der 20 1s provided with a similar flange 23
also forming a valve seat.  Within the cyl-
mder 20 theve Is a piston 24 and this piston
24 18 preferably so construcied as {o have
oittwardly ~extending conical end wally 25,
26, respectively, aud centrally the piston is
provided willya wall 27 which is preferably

cireutar i section forming a central bore
‘within the piston which is open at one end.

29 indicates the piston' rod which extends
through the said borve provided by the wall

27 and at one e}:_tremity the pi:‘-.:.‘[ml_ rod 29 15

provided with a veduced screw thresded end

which passes through the end wall 81 of the

piston and is secured thercto by the nut 80

~or otherwise, the said rod pussitg through
the bore in the piston so that {here is an an-

nular spaee formmed between the same and
the circular 'wall ov. o ,

On one end the pump is provided with a

l cover 32 so construcied as o have ontwardly

Approximately centrall y this
- cylinder 20 is provided with a recess forming

80'
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- from one end t(} the other thercof.
inner extremity of the portion 47 of this

tendmrr conical walls 63 and a ﬂmﬂ*e 34

:1(1&13116(1 fo abut against the flange 12 and to
be connected to the pump body in any suit-
able manner known to the art. Interiorly
the cover 32 i1s provided with a centrally dis-
posed annular wall 385. The other or rod

end of the pump i1s similarly provided with a

cover 36 also havmg outwardly extending
conica: walls 37 and a flange 38, which latter
flange 1s adapted to abut an*amst the flange
13 and be connected to the pump body by
any suitable means. This cover member 36
is also provided interiorly with a centrally
disposed annular wall 89. There is also
provided with this cover member 36 a suit-
able gland or stufling box 40 through and in
W hlch as will be understood the piston rod

29 PﬁSb@S and operates. . .

On the blank or non-rod end of the pump
I employ a cylinder cover valve indicated at
The walls of this valve are conical and ;

41.
the angle of inclination is preferably the

same as that of the conical end wall 25 of

the piston 24, the periphery or edge of the
cylinder cover valve being adapted to seat
against the valve seat 09,

annular wall 35 and on the exterior surface of
the valve 41 I preferably provide a circular

rib 43, the diameter of which 1s preferably ;

~:.huhtly i excess of the outer diameter of
the annular wall 35.

recess formed by the 11b 43 and the adjacent
outer surface of the valve 41 and the recess

formed by the outer surface of the annular

wall 35 and the adjacent inner surface of
the conical wall 33 of the cover 82 is a heli-
cal spring 44. Similarly on the opposite or
rod- end of the pump 1 employ a cylinder
cover valve 45. Thils valve similar to the

valve 41, 1s conical and the inclination of the
walls thereof is the same as that of the wall
20 of the piston 24 and the periphery or edge

of the valve 45 is adapted to seat agambt the
alve 45

valve seat 23. The cylinder cover
15 also provided with a tubular stem, one
portion 46 thercof extending bt,yond the

apex of the valve and ddaptul to fit and |

stide within the recess provided therefor in
the annular wall 39 and the other portion

47 of the tubular stem extends inwardly

from the valve 45 and into the annular space
28 provided between the piston rod 29 and
the central wall 27 of the piston 24, fitting

‘the same and 1s provided with a smta,ble

packing 48 in order to form a tight joint be-
tween the outer surface of the inward exten-
sion 47 of this valve stem and the inner sur-
face of the wall 27, |
The piston rod 29, as will be understood,
extends through the stem of the valve 45
At the

nner surface of the inclhined walls

The cover valve
i1 is provided with a stem 42 which is pref- |
“erably hollow and open at one end and adapt- |
ed-to fit within the aperture provided 1n the |

lixtending between the |

030,836

valve stemi which surrouiids the Uaﬁms Foct

29 as indicated, there ave scored portions so
as to provide a communication between the
annular space 28 and the annnlar space 55

between the piston rod 29 and the wnner sur-

- face of the inward extension 47, the a;imuhu

wall 39 belng provided with an aperture 61,

<o that there 1s free communicalion be,txm@n

the discharge chambers and these mnuhu
Spaces so that NO UNNeCcesssry power In driv-
ing the pumyp will be consumed in either cre-
ating or tending to create a vacuum or a

| compresemn of anyv gases ov vapors within

the said 11111111111‘ Spaces. The valve 45 1s

also provided with a civeular rib 49 whose
diameter 1s shghtly 1 exeess of the outer
diameter of the annwiar wall 89 and extend-
1 ing between the recess formed by the b 4f

and the adjacent outer sur ;{Zwe of the valve
45 and the recess formed by the oufer sur-
face of the annular wall 59 imd the ad; jire o1t

a7 ot the
niso a helieal

cover member 36, there is
spring 50.
Now 1n the operation of the puinp as

heremmbefore described, assuvming (hat the

parts are at the end of o *f:mlie from right

to left, and at the begimuing of the atyoke
from left to inght, 1t will be abparent that

the valve -+ 13 open; that the valve 45 13

closed. and that the right hand portion of
the eviinder 2015 opened by way of the port

- Atter the
oM h’*ft {0

21 to the suction connection 19,
piston has started its travel
unht the valve 41
'mll be returned therewith. by the action (}
the aprmﬂ 44 untal this valve g ‘**ﬂ“t{t”i on IS
valve seat 22 thereafter and »
ward edn'e of the piston 24 has } =sed over
the port 21, the gases and vapors contained

in the 1‘ight hand portion of the eyhuder
will be compressed under the continued

movenent of the piston from lefi to right,
the piston, as will be understood, passing
over the inward axtension 47 of the vaive 45,
The pressure exerted by the piston on the
gases and vapors contained i the eyimdsy,
will force the valve 45 open, permtiting the
oradual escape of the guases nnd vapors.
This condition maintainsg until the contents
of the right hand end of the evhinder ave
(}1][11‘91}’ h%lmrwed when the w ail 95 of the
piston 24 contacts directly with the conieal
walls of the valve 45, Phese juxtaposed
conteal walls coming mto contact with each
other before the end of the strolo HONRCLE
out all the mtervening gases and vapors,
(hereby elmimating all (,lmr“mw cpaces, and
ausing a complele discharge of the ¢ylinder,
The COlltst relationship between the conieal
end wall of the piston and the walls of the

_ms( harge valve mamtains frmn the mf}ment
1t 14 {,ﬂf‘(‘tf}ﬂ until the end of the stroke md |

until the piston has traveled ::Uiﬂﬂ”‘lltkf far
in s return stroke to permut the valve {o

L following up the pis ion,"
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~--nection 57, The cylinder or lining in this
- construction is preferably _

- Indicated at 59, 60, respectively, the adjacent
~ends of which extend

15

20

95

45.

50

Criner-face of the cover 72, which in this -

60

- tion 1s in all respects similar to that herein-
~before described in connection with the pre- |

'f&seat,' and manifestly the same
takes place at the other end of
- Referring particularly to Fig. 4, the pump |
1lustrated therein embodies my present in--
vention as incorporated '

by the wall 58 forming a suction chamber. _
‘in this construction the piston is illustrated |

constructed with a central circular wall 64
and at its upper end this wall is continued to

& piston rod which
- formed by the wall ¢4
' nected te the piston. The lower end of the.
- pump 1s provided with a cover 67 and the
“pump 15 meounted on a suitable base 68 or
 otherwise. " At thi
- 18 a valve 69 which
30

inclusive. The valve 74 at the upper end of
< the pump is also conical, the walls thereof
- extending imwardly or downwardly instead
-' . of outwardly as deseribed in connection with
4 :

~formed between the p _
62 n the centrsl wall 64, In the other or

~seat-on the end of the eylinder 59 by means
85 of a spring 78 which extends between the !

uipper or outer surface of the valve and the
stance s made flat and which construction,

ward .iu'(:'l.inatim_'lh of the walls of the valve
74 and the end walls 63 of the piston. . The

980,838

Operation |
the pump.

_ 1m a vertical pump
in which the body of the pump is indicated
at 94, wherein 1s provided a suction 54 and
a longitudinal wall 55 providing for a dis-
charge chamber 56 from which at the upper
°nG. of the pump there is a discharge con-

made 1n two parts

into the space provided

at €1 and the end walls 62, 63, thereof are
preferably inclined in the same direction
and at the same angle. This piston is also

form a stem-as indicated at 65. 66 represents
passes 1nto the bore
and 1s suitably con-

At this end of the pump there
. | 1s conical ‘in configura-
tion, the walls thereof being at the same
inclination as the wall 62.0f the piston and
pump are in all respects similar to those de-
sertbed 1n connection with the blank or non- |
rod end of the pump shown in Figs. 1 to 3

Figs.'1 to 3 inclusive and the inclination
of the conical walls of this valve 74 is the

sanie as that of the end wall 63 of the piston.
through which and spaced apart therefrom
the piston rod 66 passes, this stem passing
mmto and shiding within tlie annular space
piston rod and the stem-

ipper-side of the valve T4 the stem is Pro-

valve T4 is nornially maintained against 1ts

as will be understood, necessitates the down-

operation of this medification of the inven- |

#41

-
-

ferved form of pﬂin’p illustrated in the hori-

zontal type-as shown in Figs. 1 to 3 inclusive.

I claim as my invention:

1. In a vacuum pump, a cylinder having
~suction and discharge ports, a valve seat in .
' the end of said cylinder, a plston within

sald cylinder, a piston rod, a valve adapted
to seat on the seat at the end ;
der, a valve stem passmg into said piston
and upon which the same shides, and means

Tor returning the said valve to its seat and’
' normally malntaining the
-thereon. | |

2. In o yacuum pump, a cylinder having
a central Intake and a valve seat on each

end thereof, a piston having a tubular cen-
ler movable through said eylinder and hav-
ing inclined heads, valves having walls at
the same inclination as the inclined piston.

heads and adapted to seat on the ends of the

cylinder, a tubular member formed with one
of said valves and passing into the tubular
~center of the piston, guides for said valves, -

and means for normally maintaining said
valves on their seats. ' e
3. A vacuum pump comprising a base, 4

pump body having suction and discharge
~connections, end or cover members for the

said pump body having cutwardly extend-

ol
-'H‘".'
b

of said evlin-

same 1n position

65

79

80

35

86

ing conical walls, an open ended cylinder in

" | -sald pump body having a j.ort therein in
the other'associated parts at this end of the |

communication with the said suetion con-
nection, a piston in said cylinder; means
whereby the piston is actuated, a discharge
valve adapted to seat against the end of the
said cylinder and to be opened by the action

said discharge valve, an annular wall within
one of the said vover members and within
which the said valve stem cpervates, a clren-
lar r1b on the outer surface of the said valve
and a spring fitting within the said circular

‘11b and extending between the same and the
mner surface of the conleal
end member. |

| walls of the said
pump comprising a base, a

4. A vacuum

pump body having suction and discharge

connections, end or cover members for the

ing conical walls, an open ended cylinder in
said. punp body having a port therein com-
municating with the said suction connection,

o piston in the said cylinder having an out-
wardly extending conical end wall, means

whereby said piston is actuated, a conical

discharge valve adapted to seat against the

end of the said cylinder, and the inclination
of the walls of which are -at the same angle

‘as that of the satd -conteal end wall of the
piston, a tubular stemn extending outwardly

from the apex of the said conical discharge

valve, an annuldr wall extending inwardly.

from the conicai wall of one of the said
end members and within which the said stem

S
o |

10
of the said piston, a stem connected to the

165

110

. _ saxd pumip body having outwardly extend- _-
vided: with an annular recess 71 into which | ine
s will be understood, the stem 65 passes in
-+ the upward stroke of the pump ‘and the

115

120



35

f

40
~ wall forming a longitudinal bore therein, a
piston rod extending through the said bore

<k

15 adapted to operate, a circular rib on the

L0

15

outer surface of .the said discharge -valve

and ‘a spring extending between the outer
surface of the said discharge valve within

the said circular rib and the inner surface |
of the.conical walls of the said end member

and by which the said discharge valve is
closed. }

pump body having suction and dischargo
connections, ends or covers for the sald

pump body, a cylinder within the said pump

body and having a port therein in communi-
cation with the said suction connection, a

piston within the said cylinder and having

a conical end wall and a central circular
wall forming a longitudinal bore therein, a

~ piston rod extending through the said ‘bére

20

30

45

50

Bd

and connecfed to the said piston so that
there 1s an annular space between the said
central cireular wall and the said piston rod

within the piston, a conical discharge valve

adapted to seat against the end of.the said

-cylinder and. the inclination of the walls of

which are at the same angle as that of the
sald conical end wall of the said piston, a
stem connected to the said discharge valve

surrounding the said piston rod and extend-

ing 1nto the said annular space between the
sald piston rod and the said circular wall in
the piston, and means for closing the said
chischarge valve. o :

.- A vacuum pump comprising a base, a
pump body having suction and discharge
connections, ends or covers for the said

pump body, a cylinder within the said pump

body and having a port therein in communi-

cation with the said suction connection, a
~piston within the said cylinder and having

a conical end wall and a central civenlar

and connected to the said piston so that

‘there is an annular space between the said

central circular wall and the said piston rod

‘within the piston, a conical dischatge valve

adapted to seat against the end of said cvyl-
indér and the iuclination of the walls of
which are at the same angle as that of the
said conical end wall of the said piston, a
tubular stem connected to the said discharge
valve and extending both forwardly and
rearwardly thereof, the rearwardly extend-
ing portion passing into the said annular

space between the piston rod and the cireu-

lar wall of the piston, an annular wall ex-
tending inwardly from one of the said end
members and adapted to receive the for-

wardly extending portion of the said tubu-

9. A vacuum pump comprising a base, g i

930,838

lar valve stem, a circular rib on the-outer

60

surface of the said valve and-a helical spring

extending between the recess formed by the

sald circular rib and the adjacent outer sur-

tace of the said discharge valve and the re-

cess® formed by the said annular inwardly

| extending wall and the adjacent inner sur-
face of the said end member.

(. A vacuum pump comprising a base, a

- pump body having suction and discharee

connectionsg, end or cover members for the
pump body, each having outwardly extend-
ing conlcal walls, an open ended cylinder
within the sald pump body and having a
port thercin providing communication be-
tween the imnterior of the said cylinder and
the said suetion connection, a piston within

‘the said cylinder and having outwardly ex-

tending conical end walls and a central
longitudinal civcular wall providing a bore
therein, . piston rod extending thirough the
bore formed by the said central wall of the
piston and secured thereto, whereby there is
provided an annular space between the said

65

70

79

80

piston rod angl the said central wall of the

piston, a conical discharge valve at the non-
rod end of the pump, the walls of whith are
at the same inclination as the adjacent end
wall of the piston with which the said dis-

charge valve is adapted to contact, means in’

which the said discharge valve operates,
means for closing the said discharge valve
and  for normafly maintaining the same
against its seat, a conical discharge valve at
the rod end of the pumnp, the walls of which
are at the samne inclination as those of the
adjdcent end wall of the piston, with which
the same contacts, a tubular valve stem con-

- nected to the last aforesaid discharge valve

extending both inwardly and outwardly of
the said discharge valve and surrounding

the said piston vod, the said inwardly ex-

tending portion of the said tubular stem
bassing 1nto the said annular space between

‘the said pisten rod and the said central wall

of the piston, an annular wall extending in-
wardly from the cover at the rod end of the
pimp and m which the said outwardly ex-
tending portion of the valve stem operates,
and means for -closing the last aforesaid
discharge valve and normally maintaining
the same against its seat. | '

Signed by me this 18th day of March,
1909. '

- EVI WILLSON CIRISTIE.
Witnesses: | |

Arraur H. Serrerr,

Berruaa M. Arvex.
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