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-Applicalion flled March 22, 1905,

2o all whom & may concern; i

Be it known that I, Evi W, CHrigris, 2
eitizen of the United States, residing at
Sewaren, in the county of Middlesex and
State of New Jersey, have invented an Tm-
provement in Pumps, of which the follow-
g is a specifieation. -

. This. invention relates to pumps and par-
ticularly ‘to that class of pumps commonly
designated vacuum pumps of the valveless
suction. type. . -
It has Jong been recognized in pump de-
sign.and in the art relating to pumps, that
high . vacuum or as
complete an exhaustion of the air cylinder
in dn air pump as is 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 crank to drive the pis-
lon with a very small clearance ut the end
of ‘the stroke, In the driving of an air-
pump as heretofore constructed by a direct
acting steam cylinder however, it is mechau-

Jically impossible to effect a very close clear-

ance, because the stroke varies more or less,
due. to the action of the steam gear.
Now the object of my invention is the pro-

vision of an air pump in which the clear-

- ance spaces are positively eliminated where-
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40

45"

by the vacunm 1s increased for the reasons
hereinbefore stated and a wmaxifuum ef-
ficiency obtained in the pump, and further-
more the inevitable® variations in the stroke
of a pump of this type would not affect the
operation of a ‘pump constructed in ac-
cordance with.my invention.

In carrying out my invention, my im-

proved pump preferably comprises a base,
a pump body having suction and discharge

ports, a piston, means whereby the same 13

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

improved vacuum pump. Fig. 2 is a cen-

55

tral’ longitudinal vertical section of the
pump. Fig: 3 is a cross section on line a, o,
Fig. 2, and Fig. 4 is a central vertical sec-
tion of a modification of the invention as
Hustrated in Figs, 1 to 3 nclusive.

Specification of Letters Patent.
v

Patented Aug. 10, 1008..
Serial Mo. 485,085,

Referring particularly io the drawing,
in constructing my improved air pump, i
preferably provide a base 10, and » pung
body 11 to which the base may be sittably
attached or with which the base may be
made integral as shown in Figs. 9 and 3.
The pump body 11 is open ended and at one
end thereof there is a flange 12, and at the
other end a similar and corresponding
flange 13.

Exatending from one end of the punip
liody to the other and preferably inthe it pper
central portion thereof and running jongi-
tudinally is & wall 14, and exiending pref-
erably at right angles from the central por-
tion of the longitudinal wall 14 and in dia-
metrically opposite positions, there are
transverse walls 15. Xn the transverse walls
15 there are discharge ports 16 communicat-
ing with the discharge chanibers 17 pro-
vided by the longitudinal wall 14. Extend-

-ing preferably through the center of the

discharge chambers 17 is 2 wall 18 whick is

Feivenlar or of other configurntion communi-

cating with the suction connection 19,
Within the ptunp body 11 T employ o lining

20 comprising the pump eylinder which, as

will be understood, may be made of any suit-

ablermaterial.  Approximately centrall ¥ this

cylinder 20 is provided with a recess forming
& port 21 providing for communicution be-
tween the interior of the cylinder 20 and thie

suetion conmection 19. At one end thecy: - |

der 20 is provided with a flange 92 forniing &
valve seat and at the opposile end the eylin-
der 20 is provided with a similiv flange 23
also forming a valve seat, Within 1he eyl-
inder 20 there is a piston 24 and this piston
21 is preferably so constructed as {o have
oittwardly ~extending conical end walls 25,
26, respeetively, and centrally the piston is
provided with a wall 27 which is prefe ably
cireufar in section forming a central hore
within the piston which is open at one end.
29 indicates the piston' rod which extends
through the said bore provided by the wall
27 and at one extremity the piston rod 29 is
provided with a reduced screw thresded end

which passes through the end wull 31 of the

piston and is secured thereto by the nut 30
or otherwise, the said rod passing through

-the bore in the piston so that there is an an-

uular spaee formed between the same and
the cirenlar'wall 27,
On onie end the pumyp is provided with a

)

cover 32 so constructed as to have ontwardly
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- from one end to the other thercof.

@

extending conical walls 83 and a flange: 34
ddapted To 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 82 is provided with a centrally dis-

- posed annular wall 35. The other or rod

end of the pump is similarly provided with a
cover 36 also havmg outwardly extending
conica: walls 87 and a flange 38, which latter
flange is adapted to abut aoamst ‘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 39. There is also
provided with this cover member 36 a suit-
able gland or stufling box 40 through and in
which, as will be understood, the piston rod
29 passes and operates, .

On the blank or non-rod end of the pump !

1 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 22."
41 i provided with o stem 42 which is pref-

“erably hollow and open at one end and adapt-

ed to fit within the aperture provided in the
annular wall 35 and on the exterior surface of
the valve 41 I preferably provide a circular

rib 43, the diameter of which is preferably |

slwhtly in excess of the outer diameter of
the annular wall 85, lixtending between the
recess formed by the rib 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. 'This valve similar to the
valve 41, is conical and the inclination of the
walls thereof is the same as that of the wall
26 of the piston 24 and the periphery or edge

of the valve 45 is adapted to seat against the’

valve seat 3. The cylinder cover valve 45
s alse provided with a tubular stem, one
portion 46 thereof extending bcyond the
‘xp(,\ of the valve and Adaptul to fit and

shide within the recess provided therefor in
thc annular wall 39 and the other portion
47 of the tubular stem extends inwardly
from the valve 45 and into the annular space
98 provided between the piston rod 29 and
the central wall 27 of the piston 24, fitting
the same and is provided with a suitablo
packing 48in 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 pistou rod 29, as will be understood,
extends through the stem of the valve 45
At the
inner extremity of .the portion 47 of this

The cover valve

930,836

valve stem which surrouiids the piston rod
29 as indicated, there ave scored portions so
as to provide a communication hetween tho
annular space 28 and the annular space 53
between the piston rod 29 and the inner sur-
face of the inward extension 47, the snnular
wall 39 being provided with an aperture §1,
%0 that there is free communication between
the discharge chambers and these annulay
spaces so that no unnecegsary power in driv-
ing the pump will be conswned in either cre-
ating or tending to create a vacuum or a
compression of any gases or vapors within
the said annular spaces. The valve 45 is
also provided with a civendar mb 49 whose
diameter is shightly in excess of the outer
diameter of the annuiar wall 39 and ex‘nem‘l
ing between the recess formed by the vib 44
and the adjacent onter surfsce of the valve
45 and the recess formed by the onfer sur-
face of the annular wall 39 and the adjacent
inner surface of the inclined walls 37 of the
cover member 36, there also & helical
spring 50.

Now in the operation of the
hereinbefore described, assuming that the
parts ave at the end of a s t‘mhe Irom vight
to left, and at the f)mmmnn of the atroke
from left to right, it Wil b apparent that
the valve -H is opens that the valve 45 is
closed, and that the right hand portion of
the eylinder 20 is opened by way of the port
21 to the suction connection 19, After the
piston has started its travel from left to
11011t the valve 41 following up the pis ton,"
will De returned therewitl:. by the sction of
the spring -l4 until this valve is sented on its
valve seat 225 thereafier and after.the for-
ward edge of the piston 24 has passed over
the port 21, the gases and vapors contained
in the 1‘1!:115 hand portion of the cyhnder
will be (ompreﬁed under the continued
movemnent of the piston from lefi to righe,
the piston, as will be wnderstood, passing
over the inward axtension 47 of the vaive 45.
The pressure exerted by the piston on the
gases and vapors u)mdmrd i the eylindor,
will force the valve 45 open, permitting the
gradual escape of the guses and vapors.
This condition maintains nntil the contents
of the right hand end of the cvlinder arve
(}utirely discharged, when the wall 24 of the
piston 24 contacts directly with the conieal
walls of the valve 45. “Phese juxtaposed
conical walls coming into contact with each
other before the end of the stroke squeese
out all the intervening

is

pumyp  as

gases and vapors,
thereby eliminating all clon‘mw spaces, and

using a complete discharge of the eylinder.
The contact velationship between the conieal
end wall of the piston and the walls of the
discharge valve maintains fromn the moment

it 15 effected until the end of the stroke and

until the piston has traveled .aufﬁoﬂnt y far
in its refurn stroke to permit ibe V“‘w to
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teseat, and manifestly the same operation
takes place at the other end of the pump..
' Referring particularly to Fig. 4, the pump
illustrated therein embodies my present in-
5 vention as incorporated in a vertical pump
" in which the body of the pump is indicated
at 53, wherein is provided a suction 54 and
a longitudiral wall 55 providing for a dis-
charge chamber 56 from which at the upper
10 ond of the pump there is a discharge con-
~-mection 57. The cylinder or lining in this
construction is preferably made in two parts
indicated at 59, 60, respectively, the adjacent
ends of which extend into the space provided,
15 by the wall 58 forming a suction chamber.
..'In this construction the piston is illustrated
© at 61 and the end walls 62, 63, thereof are
preferably inclined in the same direction
and st the same angle. This piston is also
20 .constructed with a central circulsr wall 64
and at its upper end this wall is continued to
form a stem-as indicated at 65. 66 represents
o piston tod which passes into the bore
- formed by“the wall 64 and is suitably con-
125 nected to the piston. The lower end of the
purnp is provided with a cover 67 and the
“pump is mounted on a suitable base 68 or
otherwise. ' At this end of the pump there
is a valve 69 which is conical in configura-
30 tion, the walls thereof being at the same
* inclination as the wall 62.0f the piston and
the other associated parts at this end of the
pump are in all respects similar to those de-
scribed in eonnection with the blank or non-
35 rod’end of the pump shown in Figs. 1 to 3
vinclugive. The valve 74 at the upper end of
: the pump is also conical, the walls thereof
‘extending inwardly or downwardly instead
of outwardly as described in connection with
46 Figs.' 1 to 3 inclusive and the inclination
of the conieal walls of this valve 74 is the
sae as that of the end wall 63 of the piston.
"The valve 74 is provided with a stem 70
through which and spaced apart therefrom
45 the piston rod 66 passes, this stem passing
into and sliding’ within tlie annular space
formed between the piston rod and the stem
65 in the central wall 64, In the other or
ipper side of the valve 74 the stem is pro-
50 vided with an annwar recess 71 into which
- es will be understeod, the stem 65 passes in

the upward stroke of the pump and the

valve 74 is normially maintained againgt ity
~seat-on the end of the cylinder 59 by means
"85 of a spring 73 which extends between the
upper or outer sirface’ of the valve and the
inner-face of the coved 72, which in this in-
stance is made flat and which, construction,

as will be understood, necessitates the down-

- 60 ward Inclination of the walls of the valve
74 and the end walls 03 of the piston. . The
operation of this medification of the inven-
tion is in all respects similar to that herein-
before described in connection with the pre-

ferved form of pump illustrated in the hori- g5
zontal type as shown in Figs. 1 to 3 inclusive.

I claim as my invention:

L In a vacuum pump, 2 cylinder having
suction and discharge ports, a valve seat in .
the end of said cylinder, a piston within 7o~
saild cylinder, a piston rod, a valve adapted
to'seat on the seat at the end of said cylin-
der, a valve stem passing into said piston
and upon which the same slides, and means
for returning the said valve to its seat and"

78
normally mauitaining the same in position

-thereon.

2. In a vacuum pump, a cylinder having
a central intake and a valve seat on each
end thereof, a piston having a tubular cen- 8¢
ler movable through said cylinder 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 g5
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. :

3. A vacaum pump comprising a base, a 96
pump body having suction and discharge
connections, end or cover members for the
said pump body having cutwardly extend-
ing conical walls, an open ended cylinder in
sald pump body having a jort therein in 95

_communication with the said suetion con-

nection, a piston in said cylinder; means
whereby the piston is actuated, a discharge
valve adapted to seat ugainst the end of the
said cylinder and to be opened by the action 1.
of the said piston, a stem connécted to the
said discharge valve, an annular wall within
one of the said tover members and within
which the said valve stem cperates, a civeu-

lar vib on the outer surface of the said valve 105
and a spring fitting within the said eivcular
rib and extending between the same and the
nner surface of the conical walls of the said
end member. | .

4. A vacuum pump comprising a base, a 110
pump body having suction and discharge
connections; end or cover members for the
said punip body having outwardly extend-
ing conical walls, an open ended cylinder in
sald pump body having a port thérein com- 115
municating with the said suetion connection,

a 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 120
end of the said cylinder, and the inclination
of the walls of which are at the same angle
as that of the said -conical end, wall of the
piston, a tubular stem extending outwardly
from the apex of the said. conical discharge 125
valve, an annuldr wall extending inwardly
from the conicai wall of one of the said
end members and within which the said stem
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is adapted to operate, a circular rib on the
outer surface of the said discharge -valve
and ‘a spring extending between the outer
surface of the said discharge valve within
the said e¢ircular rib and the inner surface
«of the conical walls of the said end member
and by which the said discharge valve is
closed. ;

5. A vacuum pump cormprising a base, &
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 circular
wall forming a longitudinal bore therein, a
piston rod extending through the said ‘bore
and connected to the said piston so that
there is 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
said conical end wall of the said piston, a
stem connected to the said discharge valve
surrounding the said piston rod and extend-
ing into the said annular space between the
said piston rod and the said circular wall in
the piston, and means for closing the said
discharge valve.

6. 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 civcular
wall forming a longitudinal bore therein, a
piston rod extending through the said bore
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 discharge valve
adapted to seat against the end of said cyl-
indér and the inclination 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-

930,838

lar valve stem, a circular rib on the-outer
surface of the said valve arid a helical spring
extending between the recess formed by the
said eircular rib and the adjacent outer sur-
face 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.

7. A vacuum pump comprising a base, a
pump body having suction and discharge
connections, end or cover members for the
pump body, each having outwardly extend-
ing conical walls, an open ended cylinder
within the said pump body and having a
port thercin providing communication be-
tween the interior of the said eylinder and
the said suetion connection, a piston within
the said cylinder and having outwardly ex-
tending conical end walls and a central
longitudinal civeular wall providing a bore
therein, a piston rod extending through the
bore formed by the said central wall of the
piston and secured thereto, whereby there is
provided an annular space between the said

80

65

70

75

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, s conical discharge valve at
the rod end of the pump, the walls of which
are at the same 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 rod, the said inwardly ex-

tending portion of the said tubular stem
passing into the said annular space between
the said piston rod and the said central wall
of the piston, an annular wall extending in-
wardly from the cover at the rod end of the
pump and i which the said outwardly ex-
tending portion of the valve stem operates,
and moeans for closing the last aforesaid
discharge valve and normally maintaining
the same against its seat. :
Signed by me this 18th day of March,
9

EVI WILLSON CIIRISTIE.
Witnesses: »
Arrror H. Sgrrerr,
Berrza M. Arnex,
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