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“delphia, in the county

UNITED STATES PATENT OFFICE.

JOSEPH J. MULLAN, OF PHILADELPHIA, PENNSYLVANIA.
VACUU#M=PUMP.

No. 844,734,

| . Speciﬂcﬁtiaﬁ of Letters Patent.

Applioation filed August 4, 1906. Serial No, 272,855,

To all whom it may concern:

_Be 1t known that I, Josepr J. MULLAN, a
citizen of the United States, residing at Phila-

State of Pe;_ms‘s;ljmnia,” have invented an Im-
provement in, Vacuum-Pumps, of which the

tollowing is a specification.

My invention relates to vacuum-pumps,
and particularly to that type which may be
termed a “valveless” suction double-acting
wel vacuum-pump. I am aware that valve-

* less suction-pumps per se are not new; but

S

this, class of pump as heretofore constructed

embodied features-—such, for example, as an
excessive clearance between the ends of the
piston travel and the discharge-valves—mak-

Ing 1t necessary to employ excessively large |

¢+ pumps or run the pumps at an abnormally

20
- clency. X

high speed to perform a given duty and also
causing these pumps to be of general low effi-
- In carrying -out my invention I employ a
cylinder, a lining therefor, a piston therein,
heads for said eylinder having valve-seats.

therein and valves connected thereto , casings

surrounding 'said_' cyiinder-heads, heads for
sald casings providing water-chambers be-

~ tween the same and the said cylinder-heads,

30

35

40

a longitudinal casing extendihg between the
aforesaid casings and preferably integral
therewith, providing a communicating pas-
sage between said water-chambers, a suction-
inlet connection on said longitudinal casing
extending through the said passage.therein
and communicating with the interior of the

said cylinder through suitable openings pro-

vided in the cylinder-lining adjacent to the
inner orifice of the said inlet connection, a
discharge-outlet connection also on said lon-
gitudinal. casing, and means for equalizing

-

the pressure on opposite sides of the said pis-

~ton, all of which will be hereinafter more par-

~ticularly set forth.

45

- 18 a plan of the same.

_In the drawings, Figure 1 is 2 side eleva-
tion of my improved vacuum-pump. Fig. 2

_ . Fig. 31s a central ver-
tical longitudinal section of the pump. ¥ig..

O

&

of Philadelphia and | may be provided with snap-rings 2, as indi-

cated in Fig. 3, for the purpose of packing the

In the lining & a piston ¢ is employed, as is
customary, the peripheral surface of which

" Patented Feb. 19, 1007. .

| bronze or any other suitable material. With- -

6o

piston, or the peripheral surface of the piston. '_

may be provided with a series of circumfer-

ential grooves 3, as indicated in'Fig. 5, for
-the same purpose. A piston-rod d is con-

nected to the piston ¢ in any customary man-

ner, and the ends of the cylinder a are pro-
vided with heads ¢, secured thereto in any de-

sired manner and provided in suitable posi-

tions with valve-seats 4. - |
Each of the valves 5 employed in my im-

proved pump is preferably provided cen-

trally with a bushing 6, through which the

valve-stem 7 passes, and is secured centrally
In & valve-seat, the head of the valve-stem
being enlarged and provided with a suitably-

the valve in place and adjusting the same to
the proper tension, which is obtained by -a
helical or other spring 10, extending between

“the head 8 of the valve-stem and a disk 11,
surrounding said stem and bearing against

the outer surface of the valve 5, and the
bushing 6 sliding on the stem in the actua-
tion of the valve relieves the valve per se of
the wear caused by the movement thereof.
The ends of the cylinder are provided with

75

| shaped recess 9 to receive a tool for fitting

30

casings f, preferably concentric with the -
same, but of considerably greater diameter, .

and the sald casings f are each provided with
90

a head g, secured thereto in any desired man-
ner and providing between the same and the

heads of the cylinder water-chambers into

which the air and water in the operation of the -

pump are discharged through the said valves
5, and A 1s & casing extending longitudinally

between the casings 1 f and providing a com-
municating passage between said chambers.

~ The casing-heads ¢ are preferably so con-
structed as to be provided with immediate
packing - glands 12 and remote packing-
glands 13, a well 14 being provided between
the glands 13 and 14 for the reception of

95

16C

4 18 a central transverse section, the herein- |
before-described figures being illustrations of |
a double pump. - Fig. 5 is & central vertical
longitudinal -section of # single pump, and
Kig. 6 1s.an end view of the stem of & dis- | municat
-charge-valve. - o nalmcas'in];;% y means of thewalls 15, and into

. Referring to the drawings, a designates.s | the interior of the cylinder ¢ by way of suit-
55 pump-eylinder provided with a [ining b, of | able ports or openings 16, arranged in the 110

water or other liquid to effect a seal. A suc-
-tion-inlet connection % is provided, extending
| from a point exteriorly of the longitudinal
_casing’ b through the same, through the com-
Ing passage formed by the longitudi-

10§
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Iiming b adjac nt to the inner orifice of the |

- said section-in.et connection. The ports 16
- may be arranged at an angle, as indicated in
Figs. 2 and 3, this being necessary when the

s snap-rings are employed as a piston-packing
in order to prevent the displacement of the

same, or, as indicated 1n Fig. 5, a central
strengthening-rib 17 may be provided in the
cylinder-lining at the inner orifice.of the suc-
1o tlon connection 72, the ports or openings ex-
tending circumferentially at either side of
the said rib 17 between the opposite walls of
the said orifice, and & designates a discharge-
outlet connection, preferably also on the lon-

1 5 gitudinal casing & and communicating with

the passage provided thereby from the said
water-chambers at the ends of the cylinder.

I also find 1t necessary to employ a means for

equalizing the pressure on opposite sides of
20 the piston, which 1s found particularly neces-

sary in starting the pump. In the present

case and as 1llustrated sueh a means may

constitute pipe connections 18, communicat-

ing at opposite ends of the eyhnder with the

25 1interior thereof, and pipe conneetions 19 with

* the intervening check-valves 20, the adja-

cent ends of the pipes 19 being secured in the

~ opposite ends of a T 21, from which a pipe

_ 22 communicates with the passage provided

30 by the longitudinal member £, and the check-

valves 20 are preferably provided with stems

and hand-wheels 23. After the pump is fully

under way these valves may be closed, as the
same are not then absolutely necessary.

35 The pump structure hereinbefore described .

may alsa be conveniently provided with suit-
able taps in the cylinder and casings f there-
of Tor the receplion, respectively, of snitable

plugs 24 and 25 for drajnage purposes, and, gs
40 1ndicated 1 Fig. 5, in'the single pump struye-

ture, or, for that matter,in lieu of the liquid

seals (shown in Figs.1,2,and 3) I ma,%f employ

- a cage-seal, (indicated at 26,) centrally above
~ which a tap 27 is provided for the reception
45 of a suitable vessel for containing the hiquid

to efiect the seal. - | o
From the foregoing description and the
drawings 1t will be apparent that the body of

~ the pump, which is an integral structure of
50 casf metal, comprises the following parts:
" the pump-cylinder ¢; the casings and flanged
portions f at each end of the cylinder, which

- extepd therefrom to the full length of the

pupup-body; the casing %, in width agreeing

5 with the digmeter of the eylinder and extend-
ing up and arched gver; the centrally-disposed
H‘ nged section-inlet 2, which in cross-section,
ig. 4, broadens tp the inner diameter of the

- cylinder and in lopgitudingl section, Fig. 3,

6o contracts appreciably by the walls 15, and the

discharge-autlet k, formed hy outward ex-

tensions from gpposite sides of the section- | _ '
valves, a longitudinal casing extending be-

“inlet (see Fig. 2) around the same, and which
terminate in g flange to which a discharge-

ﬁs pipe is to be segg';_'ed .

L

- Iclaim as my invention—

1. In a double-acting valveless suction

vacuum-pump, the combination with a cyl-" .‘

inder, a piston and piston-rod therefor, -of

heads for the end of said cylinder, valves and:

valve-seats therein, casings surrounding the
ends of said cylinder, a casing extending be-
tween the aforesaid casings, a suction connec-

ing into said eylinder, and ‘a discharge con-

-nection leading from the said casing.

~ 2. In a double - acting valveless suction
vacuum-pump, the combination with a cyl-
inder, a piston and piston-rod therefor, of
heads for the ends of said cylinder, valves and
valve-seats theréin, casings surrounding the
ends of sald cylinder, a casing extending be-
tween the aforesaid casings, a suction connec-
tion passing through the said casing and lead-
Ing into said sylinéé.r a discharge connection
leading from the sald casing, and means for
equalizing the pressure on opposite sides of
the piston. IR L .-
- 3. In a double - acting valveless suction
vacuum-pump, the combination with a cyl-

70

“tion passing through the sard casing and lead-

75

8o

9o

inder, piston and piston-rod therefor, of a lin-
ing fitting within said cylinder, heads for the

‘sald cylinder, valves -and valve-seats in the

cylinder-heads, casings surroynding the ends

of said eylinder, a casing extending between
the aforesald casings, a suction connection .

95

passing through sald casing and leading into

said cylinder through suitable ports provided

1n the said lining adjacent to the inner orifice
of sald. suction connection and a discharge
connection alsq leading from the said casing.
- 4. In a double - acting wvalveless suction

vaciium-pump, the combination with a cyl-

inder, piston, and piston-rod therefor, of a
lining fitting within said cylinder, heads for
the said eylinder, valves and valve-seats in the
cylinder-heads, casings surrounding the ends
of sald cylinder, a casing-extending between

10C

I0K

the aforesaid casings, a suction connection

passing through said pasin% and leading into

said cylinder through suitable ports provided

“in the said lining adjacent to the inner orifice
of said suction connegtion, a discharge con-

nection also leading from the said casing, and
means for equalizing the pressure on opposite
sides of the piston. |

5. In a double-acting vajlveless suction

vacuum-pump, the combination with a cyl
inder, a piston and piston-rod therefor, of a

lining fitting within said cylinder, heads se-

cured to the ends of said cylinder, diseharge-
valves and valve-seats therefor in the said
cylinder-heads, casings surrounding the ends
of said cylinder, heads for the said casings
providing chambers between the same and
the said cylinder-heads into which the vapor
and liquid are discharged through said

tween the aforesaid casings and providing a

| communicating - passage between the said

112
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- lining fitting within said cylinder, heads se- |

844,734

chambers, a suction-inlet connection leading |

through the said communicating passage in
the longitudinal casing into the said cylinder,

through suitable openings provided in the
sald lining adjacent to the inner orifice of the
-sald suction-inlet. connection, and a dis-

charge-outlet connection on the said longitu-

~dinal casing and communicating with the
. -passaﬁe provided thereby-. '
6.

n a double-acting valveless suction

vacuum-pump, the combination with a cyl- |

inder, a piston-and piston-rod therefor, of a

~ cured to the ends of said cylinder, discharge-

L5

20

30

35

valves and valve-seats therefor in the said

cylinder-heads, casings surrounding the ends

of sald cylinder, heads for the said casings
providing chambers between the same and
the said cylinder-heads into which the vapor
and liquid are discharged through said valves,
Eacking—glands secured to the last aforesaid

eads, interiediate liquid seals between the

said packing-glands, a longitudinal casing ex-

tending between the aforesaid casings and

providing a communicating passage between

the said chambers, a suction-inlet connection
leading through the said communicating pas-
sage 1n the longitudinal casing into the said
cylinder, through suitable openings provided
in the said lining adjacent to the inner orifice

of the said suction-inlet connection, "and a

discharge-outlet connection on the said lon-

‘gitudinal casing and communicating with the

passage provided thereby. _
7. In a double - acting valveless suction

- Yacuum-pump, the combination with a cyl-

40

45

inder, a piston and p
liming fitting within said cylinder, heads se-
Gure§ to-the ends of said cylinder, discharge-
valves and valve-seats therefor in the said
cylinder-heads, casings surrounding the ends
of said cylinder, heads for the said Casings
providing chambers between the same and
the said cylinder-heads into
and liquid are discharged through said valves \

a longitudinal casing extending between the .

aforesaid casings and providing a communi-
cating
suction-inlet connection leading through the

1ston-rod therefor, of a

which the vapor |

- l
passage between the said chambers, a |

sald communicating passage in the longitu-
dinal casing into the said cylinder through
suttable openings provided in the said lining
adjacent to the inner orifice of the said suc-
tion-inlet connection, and a discharge-outlet
connection on the said longitudinal casing
and communicating with the passage pro-
vided therely, pipe connections leading from

the opposite ends of the said cylinder into the
communicating passage provided by saic .

longitudinal casing, and check-valvés suit-
ably placed in the said pipe connections.

- 8. }fn a double - acting valveless suction
vacuum-pump, the combination with a cyl-
inder, piston and piston-rod therefor, of
heads for the ends of said cylinder, discharge-
valves and valve-seats therein, casings sur-
rounding the ends of said evlinder, ‘a casing
extending between the aforesaid casings, a
suction connection leading centrally to the
sald cylinder, a lining for the said cylinder
provided with a series of apertures placed at
an angle adjacent to the inner orifice of said

suction-inlet connection, snap-rings for pack-

Ing said piston, and a discharge-outlet con-
nection leading from the said longitudinal
casing.

9. In a vacuum-pump, a body of integral

 Structure comprising a cylinder, casings and
flanged portions at the ends of said cylinder

which extend therefrom to the full length of
the pump-body, a casing in width agreeing
with the dianeter of the cylinder and extend-
ing up and arched over a centrally-disposed
flanged suction-inlet which in transverse sec-

' tion broadens to the inner diameter of the

said cylinder and in longitudinal section CON-
tracts appreciably by walls within the said
casing, and a discharge-outlet forired by out-
ward extensions from the opposite sides of
the said suction-inlet around the same and
which terminate in a flange, substantially as

described.

Signed by me this 26th day of July, 1905

JOSEPH J. MULLAN.

Witnesses: |
RopNEY MORRISON,
Wwnm. B. SoupkR.
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