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To ol whom it may concern:

Be it known that I, Jorn B. Warrrep,
& citizen of the United States, residing at
Roland Park, in the city of Baltimore and
State of Maryland, have invented a new and
useful Vacuum-Operated Mechanism, of
which the following is a specification.

This invention relates to s vacuum oper-

ated engine for driving pumps and other
mechanisms.
- One of the objects of the invention is to
improve upon the valve construction of the
engine whereby fluttering of the valves dur-
ing the action of the engine is prevented
&n% said valves are held tightly in either of
two extréme positions until shifted by the
action of the master piston.

A further object is to provide means
whereby the shifting of the valves from one
extreme position to the other is effected
abruptly. '

A “further object is to combine with the
enginé a vacuum pump utilizing high and
low pressure cylinders whereby its efficiency
is increased to the maximum.

‘With the foregoing and other objects in
view which will appear as the description
proceeds, the invention resides in the com-
bination and arrangement of parts and in
the details of construction hereinafter de-
scribed and claimed, it being understood
that, within the scope of what is claimed,
changes in the precise embodiment of the
invention shown can be made without de-
parting from the spirit of the invention.

In the accompanying drawings the pre-
ferred form of the invention has been
shown.

In said drawings—

Figure 1 is a Elan view of the vacuum
engine, the cover being removed and 8 pump
beirig combined therewith. .

Figuie 2 is a longitudinal section through
the engine, the cover thereon and the pump.

" Figure 8 is & section on line 3—3, Fig-
ure 2. - : -

Figure 4 is & section on line 4—4, Fig-
ure 2. '

.- Figure 5 is a section on line 5—5, Fig-
ure 2.

Figure 6 is & ssction on line 6—86, Fig-

ure & :

Figure 7 is a perspective view of one of
the double valves an its mounting, -

Referring to the figures by characters of
reference 1 designates the cylinder of the
engine and mounted for reciprocation there-
in is a master piston 2 secured to an inter-
mediate portion of a rod 3 adapted to recip-
rocate within openings 4 in'the heads 5 of
the cylinder. To the fres ends of the rod
are connected pump pistons 6 ang 7 respec-
tively, the piston 6 being designed to work
within a low pressure cylinder 8 extending
beyond one of the heads 5 while the smail
piston 7 is adapted to reciprocate within a
high pressure cylinder 9 extending from the
other head. The inner end of esch of thess
3ylinders is open. The outer end of cylin-
ler 8 is provided with a head 10 in which
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are located an outlet port 11 and an inlet -

port 12. A ball valve 18 ig normally seated

by gravity in the port 12 so as to open auto-
matically when air is drawn into the cylin-
der 8 but to close when the air in the cylin-
der is placed under compression. Another
ball valve 14 is seated by gravity in the port
11 so as to open during the compression
stroke of the piston 6 and close during the
suction stroke. Port 12 opens into the ex.
ternal atmosphere when its valve 13 is un-
seated while port 11 opens into a pipe 15
which extends to the inlet port 16 in the
head 17 at the outer end of the cylinder 9.
A ball valve 18 is seated by gravity in the

port 16 so as to close during the compression

stroke of piston 7 and open during the suc-
tion stroke thereof. An outlet port 19 is
formed in the head 17 and has a ball valve
20 normally seated by gravity therein so as
to close during the suction stroke of piston 7
and open during the compression stroke
thereof. This port 19 communicates with &
flexible tube 21 used for conducting air to
the vehicle tire or other structurs in which
air is to be compressed, '

From the foregoing it will be apparent
that when the master piston 2 is moved in
one direction air will be sucked into the low
pressure cylinder 8 by piston 8. When the
master piston is movedp

in the %pggsite di-
rection the air in cylinder 8 wi forced
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through pipe 15 into the cylinder 9 whers -

. 1t will be placed under eompression as pis-
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ton 7 is moved away from the head 17.
During the next stroke of the master piston
9 the piston 7 will expel the air from the
high pressure eylinder 9 through the tube 21.

The master piston 2 is to be operated by
vacuum. A port 22 is formed in one head
5 of the cylinder 1 and another port 23 18
‘correspondingly located in the other head
of said cylinder. The two ports are con-
nected by a pipe 24 in communication with
a pipe 25 adapted to be connected to a tank
or other structure containing a partial vac-
uum. Pivotally mounted on the inner side
of each head 5 is a forked lever 26 which
straddles the rod 3 and carries a valve for
controlling the adjacent port. One of these
valves has been shown at 27 while the other
has been indicated at 28. An arm 29 1s ex-
tended from each of the levers 26 and works
freely throngh an inlet port 30 or 31 formed
in the respective heads 5. Omne of these
arms has a valve
is provided with a valve 33, the two valves
being located outside of the cylinder. Ex-
tending from each of the valves 32 and 33
is a finger 34 and pivotally
connecting rod 35. This
rod slides within a lug 36 extending from
the cylinder 1 and provided with a knife
edge 37. A leaf spring 38 is secured to and
moves with the rod 35 and extends over the

" knife edge, this sprm§ being provided with
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a downwardly extended V-shaped portion
39. The parts are so proportioned that
when this V-shaped portion is located at
the right of the lug 36 the valves 32 and 28
will be held on'their seats while the valves
27 and 33 will'be unseated. When the V-
shaped portion 39 is positioned at the other
gide of the knife edge, the positions of the
valves will be reversed, valves 33 and 27
being seated while valves 32 and 28 are un-
seated. - :
Secured to each of the levers 26 is a leaf
ing 40 and secured to each lever and in
path of the free end of the'leaf spring
thereon is a coiled spring 41, the two springs

40 and 41 being normally spaced apart.
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‘against spring 40 and flex it against spring cylinder having inlet and outlet

When the pi&e 25 is connected to a vacuum
tank or the like the following action will
take glace, assuming that the parts are posi-

tioned as shown in Figure 2: The air will

‘be sucked through the open port 22 and cause

the master piston 2 to move toward said
port. - During this action air will be admitted
through the port 31 back of the master pis-
ton 2. The suction upon the valve 32 dur-
ing the exhausting of air through port 22
will hold said valve seated, this seating be-
ing supplemented by the action of the spring
38 on the knife edge 37. As the piston 2 ap-
proaches the limit of its stroke it will come

41 This latter spring will likewise be
placed under compression until the stored

82 thereon while the other

connected to-
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energy is sufficient to overcome the spring

38, lmmediately thereafter the springs 40
and 41 will snap the V-shaped portion 89 of
spring 38 gast the knife edge 37 and seat
the valve 27 while valve 82 will be opened.
Motion will at the same time be transmitted

through rod 35 to valves 33 and 28 so that

valve 33 will be seated and valve 28 will be
unseated.  The action of the suction on pis-
ton 2 will thus be reversed and the piston
will be caused to move in the opposite direc-
tion. after which the operation herein-
before described will again take place. It
will be obvious that reciprocation of piston
9 will cause a corresponding reciprocation
of the pump pistons 6 and 7. Air sucked
into the cylinder 8 through port 12 will sub-

sequently be expelled through port 11 and

pipe 15 into the cylinder 9 where it will be
compressed behind the receding piston 7. On
the next stroke of the pistons a new supply
of air will be sucked into cylinder 8 by pis-
tion 6 while the air held under pressure in
cylinder 9 will be expelled by piston 7. Thus
by the use of high and low pressure cylinders
the efficiency of the pump 1s increased to the
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maximum and a pressure much higher than

atmospheric pressure can be obtained with-
in the tire or other container being inflated.

A suitable cover 42 can be placed over the
cylinder 1 and can be provided with pro-
jecting end flanges 43 around which the tube
21 can be wrapped when not in use..

It will be noted that spring 38 by cooper- _

ating with the knife edge 37 constitutes an
efficient means for preventing the valves

from fluttering. Consequently they will be

held firmly to their seats until unseated by
the master piston in the manmner explained.
The term “vacuum” as herein used is not
intended to mean a complete vacuum, but
applies to any area rarified by the suction or
withdrawal of air therefrom.
What is claimed is:—

1. In a vacuum operated engine the combi-
nation with a cylinder having inlet and outlet

ports, of a piston mounted for reciprocation
within the cylinder, members mounted for
movement adjacent each limit of the stroke
of the piston, a pair of valves carried by
each member for alternately closing the re-
spective inlet and outlet ports adjacent there-
to, a connection between the members for in-
suring simultaneous movement thereof, co-
operating means upon said connection and
the cylinder for holding the members yield-
ingly in either of two extreme positions, the
outlets of the cylinder being in communica-
tion with a vacuum, and yielding means on
the members for engagement by the piston
to actuate the members. :
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2. A vacuum operated engine including a

orts in
each head thereof, the outlet ports being in
communication with a vacuum, movgbly
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' éupported valves for successively closing the
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ports in each head, a connection between
all of the valves to insure simultaneous
movement thereof, cooperating fixed and
yielding means for holding all of the valves
in either of their extreme positions, a piston
within the cylinder and resilient means for
transmitting motion therefrom to the
valves. o '

3. A vacuum operated engine including
a cylinder having inlet and outlet ports in
each head thereof, the outlet ports being in
communication with 8 -vacuum, movably
supported valves for successively closing the
ports in each head, a connection between all
of the valves to insure simultaneous move-
ment thereof, yielding means for holding all
of the valves rigidly in either of their ex-
treme positions, a piston within the cylin-
der, and yielding means operated by the
piston for gradually overcoming the resist-
ance of the holding means and abruptly
shifting all the valves simultaneously from
one extreme position to the other. -

4. A vacuum operated engine including &
cylinder having inlet and outlet ports in
each head thereof, the outlet ports being in
communication with a vacuum, mc:.lv}.gbly

_supported valves for successively closing the -

ports in each head, 2 connection between all
of the valves to insure simultaneous move-
ment , thereof, cooperatin
ing means for holding all of the valves in
either of their eéxtreme positions, a pisten
within the cylinder, and resilient means en-
gaged by the piston during the completion
of each of its strokes for transmitting thrust
to the valves thereby to abruptly release
them from their holding means and shift

them to their other extreme position.

In testimony that I claim the foregoing
as my own, I have hereto affixed my signa-
ture in the presence of two witnesses.

, JOHN B. WHITTED.
Witnesses: : :
Ivy E. Smmeson,

Aanes RocEELLE.
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