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| ThlS 1nvent1on rela,bes to an. 1mpmved vaeuum
operated pump which may be operated by suc-

'tlon from any source, but is espﬂ-cmlly adapted

for use in ccmunctmn mth an mternal combus-
tion engine. |

One of the prmmpa,l objects of advantage and

1mporta,nce of the device of this invention re-
_mdes In the provision of means whereby a low
breéssure pump and a high pressure pump are

both concentrically pomtmned within a single
casing.

Another and flll ther important ebJecb of a0~

Vantage resides in the provision of means for
" a,utomatzcally opera,tmg the device. |

Still another important advantage of the im-
proved pump of this invention is the provision
of means for cushloning the dlmng Or vacuum

‘piston at each end of its travel in the cylinder.

A still furtner obiect of importance resides in

the provision of means for cooling the cylinders

while the device is in operation.

Additional objects of advantage and impor-

tance will become apparent as the following de-
tailed description pr ogresses, reference heing had
to the accompanying grawings, wherein

Fig. 1 is a longitudinal section of a vacuum Op-

‘erated pump which embodies the invention. 'This
- view is taken on line

f—{§ of Fig. 2, looking in
the direction indicated by the arrows,

Pig. 2 is a vertical section taken on line 2—2

of Fig. 1, looking in the direction indicated by

* . the arrows,

"Fig. 3 is a. fl&gﬁ’l‘:‘ﬂtal sectwn of the vacuum
pl.:-,ton takem on line 3-—3 of Fig. 2, B

‘Fig. 4 1is g bottom plzm Vlew Of the vacuum pis-
ton plate, |

Fig. o0 is an eleva,tlonal wew of the rotary Valve
Flg & is an elevatwna.l VIEW of the vacuum
piston, parts thereof bnmg removed - or broken

away.
As shown in the drawings:
The reference numeral 48 mdwates in genel al g

~ vacuum cylinder which in the preferred embodi-

ment of the invention has an open end and a
closed end. Formed on the closed end thereof
which is provided
with two discharge openings {4 and 6.
charge opening 4 is adavted to be connected
with a source of suction for opeiai‘mg tne device,
while. the cther opening {6 allows uhe ‘bassage
of a plpe Ea wiich c{}nveys compl essed air fmm
“the pump | . L .

The per1ph-e1 al surf&ce adJa,cent the open end

‘piston 24 and rod 26 are rigidly and

‘upper portion of the tubular member 23.

The dis-

prevent lea,ka,ge of compressed air,

Serial No. 97,939

of Lhe vacuum cylinder (9 is threaded t0 re-
ceive a corr espondmgly threaded head 28.

Projecting from the head 28 is an air cylinder
22 which in the preferred embodiment of the in-
vention is formed integral therewith, as is best
shown in ®ig. 1. The vacuum cylinder 16 is of
greater diameter than the air cylinder 22 and
when joined the cylinders are in alignment as
is' clearly shown in the drawings. A plurality
of air inlet ports 23 are at the uppel end of Lhe
ait cylinder 22.

Operably positioned within the vacuum cylin-
der is g plStGﬂ 24 which has a tubular piston
rod 2% extending into the air cylinder 2%. The
firmly joined
together to provide an air-tight joint. A plural-
1ty of air inlet openings 28 are provided adis-
cent the upper end of the piston rod 26. A con-
veéncional pliakle washer 27 having the inner edge
turned downwardly is provided to prevent the
passage of air from the air cylinder 22 into the
vacuum cylinder 10,

Positioned within the tubular piston rod 28

and rigidly secured thereto at both the top and
the bottom is a tubular member 38.

The lower
end of the tubular member 39 extends below
the end of the piston rod 256 and is adapued to
have a pump piston 32 attached thereto.
check valve 34 is provided to allow the entry but
prevent the escape of air from the interior of
the tubular member 30 into the air cylinder 22.

The upper end of the tubular piston rod 2§ is
restricted to contact and form an air-tight. joint,
indicated by the reference numeral 36, with the

lower ends of the piston rod 26 and the tubular

menmber 38 are maintained in aligned relation by

the spacing blocks 48, as is best shown in Figs. 1.

The extreme upper end of the tubular menber
30 is turned outwardly at 42 to provide a means
for maintaining a pliable washer 44 in operable
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position to prevent the passage of air into the

upper portion of the piston 24. A coil spring 43

provides an expansive force against the pliable

- washer 44,

Secured within the vacuum cylmder 10 and

extending downwardly into the tubular member

38 is a cylindrical member 83. The upper end of
the membper £8 is beveled to contact and form

45

an air-tight joint 58 with the interior of the re- 150

stricted portion {2 of the vacuum cylinder {8,
The lower end of the cylindrical member 438
carries a, pump piston 52. A conventional ball
check valve 54 is associated with the piston to

The check 55
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ber 48 in position.
58 which projects through the end of the restricted
portion of the vacuum cylinder is threaded at 60

valve 94 in assomatlon with a screw tnreaded nut

provides a means for connecting together mem-
bers 48 and b8 at the_.r lower ends as is best shown |
in Fig. 1.

- Located at the lower end of the cyhndrlcal |
‘member 48 is a plurality of vacuum ports 56. |

Positioned within the cylindrical membe- 48
and having ends prOJectmg therebeyond is &
bular member 58 which serves as a passageway for
conveying compressed air from the pump and also
provides means for securing the cylindrical. mem-
The end cf the tubular member

and supplied with a nut 62. This construction

~ provides a means ior drawing the tapered end

- ditionally the threaded end 60 is adapted t0 be

- 20

. nular valve 12 is rotated and the apertures there-
. in come into registry with the passageways 10
50
or lower portion of the eyhnder 10. |
- Passageways 81 extending from the pocket or
recess 16 to the top and bottom of the piston 24
are interrupted by pin valves 80, as is best shown
These passageways are S0 lo-
cated that when the pin. valves 80 are moved to

sz in Pligs. 2 and 3.

of the member 48 into the restricted portion of
the cylinder (8 to form an air-tight joint. Ad-

attached to a hose coupling or the like.

~ In the preferred embodiment of the 1nvent10n
- a small valved pipe or tube 64 extends from the
 interior of the upper vacuum cylinder 10 to a
‘point near the bottom of the tubular member 08.
‘The function of the valved pipe 54 is to provide
- .a means for removing oil from the tubular mem-
~ ber and spray it into the vacuum cylinder.
“wool. 66 or other filtering medium is inclosed
~ within the tubular member 58. | -
30
- rality of spaced passageways 68 which lead to

the top surface cf the piston and a plurality of -
spaced. passagew.aye 70 which lead to the under

~ side of the piston.
open on the 1nner surface of the plston 24 in
= lternate sequenee as is best shown in Figs. 1

Steel

‘The vacuum piston 24 is promded mth a, plu-

The passageways 68 and 70

and 2.
- Operably p031t10ned in rotata:Jle engagement

:Wlth the inner surface of the pision 24 is an an-

nular valve 12. A portion 74 of the valve 12 pro-

jects into a recess 16 in the piston and is adapted

to be moved back and forth in said recess by
suction, thus rotating the entire annular valve..

A plurality of apertures 18 in staggered align-
= ment are formed in the annular valve 72.
apertures 18 -are spaced to regzster with the pas-

The

sageways 68 and 10 in the piston.  As the an-

there is established an Clltlﬁ't for e1ther the upper

. the end -of their travel air is admitted to one

60

side: of the pocket 16, which houses the flattened

portion 14 of the rotar v valve 12, and suction is

created on the other side thus moving the entire

~ rotary valve so that the openings therein come

. into raglstry with the proper passageways for op-

- erating the piston.-

70

'The passageways leadlng to the top surface of

the piston 24 are continued to the inner side of -
- the retary valve T2 by grooves 82 in the piston
" plate 84. The plate 84 is slightly larger than the -

d1ameter of the annular valve 12 which it covers.
Each pin valve 89 is provided with a restricted

central portion. and a small ring. greove near each
end. The puUrpose of: the ring agroove is to re-

ceive a spring wire ring 86 which prevents the pin

.'from being withdrawn or forced from its socket,
Fixed:in each end of the pin valves 80 is a coil
_;sprmg 8& Wthh serves as 2 eushlemng member |

L, U~
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to lessen the 1mpact ef the pm agamst the. end

of the cylinder.
A spring washer 90 is p051t10ned on each pin

valve to prevent any p0551b111ty of the pin inad--

vertently moving from 1ts proper eperatmg posi-
tion.
A pliable washer 92 prev1des a ._,admg a1r-t1ght
joint between the plsten plate and the tubular
member £8. -

In operation the 1ncomrng a1r Wthh enters the

ports 23 travels downwardly through the space

between the restricted cylinder 22 and the hollow

piston rod 26 and thence a portion travels up-
wardly between the hollow piston rod 26 and the

tubular member 38 and provides a means for

disseminating heat generated by these paris. The
rarified air coming in contact with the cylinder

{8 and the tubular members 48 and 58 provides
a cooling. medlum therefor

In operation the d1scnarge openmg 14 of the

demce is connected to a vacuum creating source

QN
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15

20

such as the intake passageway of an internal

combustion engine which provides the necessary
operating energy. The pilot valves 88. control the

vacuum to opposite sides of the fin port-en 4. of

- the annular valve 12 which allows suction frem
‘the vacuum creating source tc¢ rotate the an-

nular valve 12 so that the ports 78, 718 are in reg-

istry with the passageways 10, 70 thus evacuat-
ing the air from: the lower nortion of the cylinder.

2

30

The air leaving the cylinder passes downwardly

through the space between the member 48 and

+the membeér 38 then through the openings 86, 55

and thernce upwardly between the member 48 and - -

the member 58, and outwardly throug}* the dl.S-
charge member 14,

The piston 24 is forced dow nward]y unt11 the

pin valve 88 contacts the bettom of the cylinder.
The movement of the pin. or pilot valve opens the

vacuum passageway on the epposﬁ:e side of the
pocket 76 and causes the annular valve to rotate

35

40

sufficiently to align the ports 18, 18 with the pas-

sageways 18, 180. 'The piston 24 is then forced up-

wardly until the pin valve 80 contacts the upper

portion of the cylinder. The. operation of the pm
or. pilot valve 80 is clearly shown in Pig. 3. -
It will be apparent from: the foregmng that

45

‘herein is. provided a compact, sturd:yr and efficient
vacuum eperated purnp wh1ch may be economi- -
cally manufsetured. | S

- I am aware that various changes may be made |

50

in the embodiment of the invention here shown

~and described without departing from the prin-

ciples and teaching involved and I do not purpose

limiting the patent granted hiereon other than is

necessitated by the prior art and the termmelogy
of the- appended claims. |
I claim as my invention:

1 In a vacuum eperated pump, a reelprocatmg-
N motor having a recessed piston, said piston keing
- provided with a plurality of spaced passageways,

opening into said recess, said passageways alter-

‘nately leading to the top and to the bottom of

said piston, an annular vaive having a plurality
of spaced.ports therein positioned within sald re-

cess, and means for rotating said. annular valve
to cause the ports therein to move into and out of =
registry with the spaced passageways in sald re-

- cessed. piston. |
-~ 2. In a vacuum operated pump, a I‘ECHJI‘OLELtII'lg_'

metor having a recessed piston, said piston being

premded with a plurahty of spaced passageways

‘opening into sald recess, said passageways alter-
nately leading to the top and to the bottom of
said p1st0n an annular Valve havmg 9, plurahty 75

55
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- 10 cause the ports
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- ways alternately leading to the

a0
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 tending from the air to

L 2

5

. projecting into Sald pocket
bassageways, and a pin valve positioned in each

2,125,463

ol spaced ports therein positioned within said
Tecess, and means for rotating said annular valve
to cause the ports

recessed piston, said meang comprising a portion
of said annular valve extending into a valved pas-
Sageway between the air and the vacuum sides of
said piston. | | | B -

3. In a vacuum operated pump, a reciprocating

the top and to the bottom of
sald piston, an annular valve having g plurality
of spaced ports therein positioned within said
Tecess, and means for rotating said annular valve
| therein to move into and out
of registry with the spaced passageways in said
recessed piston, said means comprising a flat-
tened portion of said annular valve extending

into g Dassageway between the air and vacuum

sldes of the piston. | |

4, In a vacuum operated pump, a reciprocat-
Ing motor having a recessed piston, said piston
being provided with g plurality of spaced pas~
Sageways opening into said recess, sald passage-
. top and to the
bottom of said piston, an annular valve having a,

‘blurality of spaced ports therein positioned with-

In said recess, and means for rotating said an-
nular valve to cause the ports therein to move
into and out of registry with the spaced pas-
sageways in said recessed piston, said means
comprising a flattened portion of said annular
valve extending into g passageway between the
alr and vacuum sides of the piston and g pin
valve positioned in said Dassageway on each side
of said flattened portion of the annular valve.
- 9. In a vacuum operated pump, a reciprocating
motor having a recessed piston, an annular valve
having a plurality of openings therein positioned
within said recess, a pocket formed in the piston
intermediate the ends of the passageways ex-
the vacuum sides of the
piston, a flattened portion of the annular valve
and separating said

bassageway, sald pin valves being adapted to con-

_ therein to move into and out
- Of registry with the spaced passageways in said

bassageway, said pin valves

the piston, a flattened portion of

currently open and close an

3

currently open and close an alr and a vacuum
portion of each passageway.

6. In a vacuum operated pump, a reciprocat-
ing motor having a recessed piston, an annular
valve having g, plurality of openings therein po-
sitioned within said recess, 3 pocket formed in
the piston intermedigte the ends of the passage-
ways extending from the air to the vacuum sides
of the piston, g flattened portion of the annular
valve projecting into sald pocket and separating
sald passageways, a pin valve positioned in each
being adapted to
concurrently open and close an air and a vac-
uum portion of each bassageway, and means for
preventing the free movement of said pin valves.

1. In a vacuum operated pump, a reciprocat-
ing motor having g recessed piston, an annular
valve having g3, blurality of openings therein po-
sitioned within said recess, a pocket formed in
the piston intermediate the ends of the passage-~
ways extending from the air to the vacuum sides
of the piston, g flattened portion

Positioned in each
bassageway, said pin valves being adapted on
contact with the end of the cylinder to concyr-
rently open and close an alr and a vacuum por-
tion of each bassageway, and spring means for
cushioning the impact of such contact.

8. In a vacuum operated pump, a reciprocating

- motor having a recessed piston, an annular valve

having g plurality of openings therein positioned
within said recess, a pocket formed in the pis-
ton intermediate the ends of the passageways

extending from the air to the vacuum sides of
the annular
valve projecting into said pocket and separating
sald passageways, a pin valve positioned in each
passageway, said pin valves being adapted on
contact with the end of the cylinder to con-

alr and a vacuum
portion of each passageway, spring means for
cushioning the impact of such contact, and a
grooved plate covering the openings of the said

bassageways in the top of the piston.

JOHN J. RYAN.
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