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- UNTTED STATES

PaTENT OFFICE.

JOHN GUSTAFSON, OF BROOKLYN, NEW YVORK,'ASSIGNOR OF ONE-THIRD TO
DANIEL ROLLINS. BROWN, OF SAME PLACE.

- HYDRAULIC AIR-COMPRESSOR.

SPECIFICATION forming paxt of Letters Patont No. 509,220, dated November 21,1893.
Application filed Februsry 9, 1892, SerialNo.420,919, (Nomodel) -

o all whom it may concerm: .

- Be it known that I, JoaN GUSTAFSON,. of
Brooklyn, in the county of Kings and State
of New York, have invented a new and use-
ful Hydraunlic Air-Compressor, of which the
following is a specification.

_This invention relates to a new and useful
alr compressor designed especially for com-
pressing air to be used. for the atomization of
liquids, and the objects I have in view are,
first, to provide a device of thiskind that can
be readily attached to an ordinary faucet and
fed by a supply of water therefrom while the
water may at the same time be used for other
purposes, the use of the compressor not inter-
fering with the supply of water from other
faucets in the same building, . -~ -

Another object is to provide an air com-
pressor that will be entirely automatic and
which will cease its operation as soon as the
egress of air from the compressor is checked
and will automatically begin operating as soon
as the egress of the air is again permitted.

Another object is to.provide a device by
which a supply of air sufficient for atomizing
purposes will be furnished immediately upon
turning on the water, and the loss of time or-
dinarilyinvolved in filling areceiver by means
of an air-pump be avoided.

Another object is to provide a.device that

will deliver through the atomizing pipes a
continuous stream of air making a continu-
ous spray under a constantand uniform press-
ure which is equal to the pressure of the water
and ean be maintained indefinitely.
Another object is to provide an air com-

_bressor with which the different atomizers,

atomizing tubesand inhalers can be used with
or without the intervention of a receiver:
Another object is to provide an air com-
pressor that is adapted to compress and de-
liver purified air. '
Other objects of the invention will appear

- from the following detailed description taken
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in connection with the accompanying draw-
ings, in which—

Figure 1 is a perspective view of my im-
proved air compressor. Fig. 2 is a central

vertical section of the same showing also a
portion of the faucet to which the device is

attached. Fig. 3 is a view similar to Fig. 2
but showing the plunger in its elevated posi-
tion. - o

In the drawings, 2 represents a suitable
tube or casing preferably of cylindrical form
and having a loweropen end and its upper
end being closed and provided with an inlet
valve 3and anoutlet valve5. ' A suitable plate
7 is fastened to the end of the cylinder over
these valves and i$ provided with projecting
nipples 9 and 11 to which rubber tubes may be
attached and through which the air may bede-

livered to the ecompressor and from which it

may be conducted either directly to an atom-
izer, inhaler or other device with which it is to
be used, or to a suitable receiver in which it is
to be stored and from which it may be used as
occasion requires. The valves 8 and 5 may
be of any ordinary construction and arranged
in‘any suitable manner. . I have here shown
small flat springs secured to the end of the
cylinder so as to cover the inlet and outlet
openings. . The cylinder .2 is provided with
the intake water pipe 13 and the upper end
of this pipe is preferably connected toa plate
or disk 15 which has its inner side for greater
strength secured- to the wall of the cylinder.
The pipe 13 is preferably inclined as shown,
and the device is adapted to be attached to an
ordinary faucet so as to bring the open end of
the fauncet17 in position to substantially coin-
cide with the open end of the pipe 13. A
washer or packing ring 19 may be arranged
upon the upper end of the pipe 13 so as to form
a closed joint with the end of the faucet.
Any suitable means may be provided for
securing the dévice to the faucet. IThavehere
shown a ring 21 secured to the plate 15 by a
series of thumb screws 23 and with a series

.of radially arranged thumb screws 25 in said

ring. By this meansthe ring 21 being slipped
over the end of the faucet and the screws 25
tightened against it; and the serews 23 tight-
ened so as to draw the plate 15 firmly against
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the end of ‘the faucet, the device may be se- g5

curely attached to the faucet, and this may
be done very readily and the device may be
as readily and easily detached. -
Arranged in the tube or ¢ylinder 2 is a pis-
ton or plunger 27 arranged to move length-
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wise in said cylinder. One end of the eylin-
der 2 is preferably open and a partition or
eross wall 29 is arranged therein between this
open end and the point where the pipe 13 joins
said eylinder. This partition may be fixed in
the eylinder by any suitable means, as for in-
stance, by the screws 31, shown in Fig. 1,
which extend through the wall of the cylin-
der. The partition 29 is provided with an
opening 33 and a valve 35 is arranged over
this opening and is secured upon the valve
stem 37. This stem may be passed through
the cross bar 39 preferably arranged below
the partition 29. The valve 35 when closed
shuts the opening 33 and prevents the passage
of water through the partition 29. The pis-
ton 27 is provided preferably on the side to-
ward the partition 29 with a series of air cham-
bers 41 extending for a considerable distance
into said piston. This piston is also prefer-
ably provided with asuitable packing 43 form-
ing a close joint with the wall of the eylinder
2. 'The valve stem 37 extends into an open-
ing 44 in said piston passing preferably
through a bushing or stuffing box 45. The
valve stem is preferably provided with the
three collars 47, 49 and 51. The collar 47 is
arranged near the end of the valve stem and
is adapted when the valve is opened the de-
gired distance to strike against the ecross bar
39 and limit its further movement. Thecol-
lar 49 is upon one side of the threaded bush-
ing or stuffing box 45, and the collar 51 upon
the other, and within the opening 44 in said
piston. - The collars 49 and 51 limit the move-
ments of said piston. A series of springs 53

is connected to the piston 27 and to the valve,

35, projecting ears 55 being preferably pro-
vided upon said valve and to whieh said
springs are connected. As the water enters
the tube or cylinder through the pipe 13 it
presses the valve 35 close toitsseat and forces
the piston to rise. The spiral springs 53 are
distended and they are so adjusted that their
tension is less than the minimum pressure
exerted on the top side of the valve by the
water, and hence they are not able to lift the
valve off its seat until the piston is advanced
so far as to cause the bushing 45 to come in
contact with the collar 51 on the top end of
the valve stem. The force exerted by the
water against the larger area of the piston is
greaterthan theone tending to hold the valve
down, and the valve is thereby lifted off its
seat and the pressure upon the valve so much
reduced that the spiral springs are able to
pull the valve up until the collar 49 on the
bottom end of the rod comes in contact with
the cross bar 39, in which position the valve
will be held by the springs until the piston
descends and pushes the valve down by strik-
ing the collar 49. To enable the piston to
raise the valve the resistance of the com-
pressed air above the piston mustbe reduced
at the top of the stroke, and for that purpose
the smalloutletopening 57 is provided in the
tube or cylinder and a pivoted lever or valve
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59 is arranged in the cylinder to close this
opening. . During the greater part of the up
stroke of the piston the opening 57 is closed
by the valve 59, but shortly before the valve
35 is to be opened the piston engagesthe valve
59 and moves it so as to open. the small air
vent thereby removing the air pressure from
the top of the piston. .

The air chambers 41 arranged in the piston
are essential to a fast working hydraplic alr
pump of thiskind. The air confinedin these
chambers serves as a cushion and prevents the
jar which would result from the flow of water
being shut off so quickly, thus enabling the
stream of water to low from the faucet almost
uninterruptedly. - The small escape valve 57
in the cylinder is also important as it makes
it possible to compress air into a receiver up
to the full static pressure of the water. With-
out this feature the simple valve arrangement
therein shown could not be used.

It will be seen that this air pump or com-
pressor is exceedingly simple consisting of
but few parts,and it wiil not readily wear
out or get out of order. As soon as the wa-
ter is turned on the device begins operating
and this continues as long as the water is
ranning until there is a back pressuré upon
the piston that the pressure of the water will
not overcome. The piston then remains sta-
tionary with the valve 35 closed so that none
of the water can escape until the pressure In
the receiver or exit tube is reduced when the
device will again begin to operate.

T am thus enabled by using this device to
maintain a constant and uniform pressure
either in the outlet tubeor in thereceiver that
is connected to the compressor, and the water
may be constantly turned on to the device
and the device will only operate when it has
work to do.

I claim as my invention—

1. The combination in an air compressor,
with a suitable cylinder or casing having air
inlet and outlet openings, of a plunger ar-
ranged in said eylinder, a water valve in said
eylinder connected with said plungerand ar-
ranged to be opened and closed as tlie plunger
reaches the limits of its movements, springs
53 forming a positive, permanent connection
between said valve and said plunger, and an
inlet pipe connected with said cylinder at a
point between said plunger and said valve.

2. The combination in an air compressor,
of the cylinder, and airinlet and outlet open-
ings and valves, a plunger arranged in said
cylinder and arranged to be moved in one di-
rection by hydraulic pressure, a water valve
in said cylinder arranged to be opened and
closed as the cylinder reaches the limits of
its movements, and springs forming a posi-
tive, permanentconnection between said valve
and said plunger for holding the valve open
and for moving the plunger in one direction
after the valve has been opened and the press-
ure upon the eylinder removed.

3. The combination with the eylinder 2, of
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the plunger 27 arranged therein and provided
with a series of air chambers 41, the valve 35
arranged to elose the opening in said ecylinder,
and connected with said plunger, springs 53
forming a positive, permanent connection be-
tween said valve and said plunger and the in-
let pipe 13.

4. The combination with the cylinder pro-
vided with the reciprocating plunger 27 hav-
ing the series of airchambers 41, of the valve
35 and its stem 37 provided with a series of
coll_au.'s 47 49 and"51, the springs 53 forming a
positive, permanent connection between said
valve and said plunger and the inlet pipe 13.

_5. The combination with the cylinder, pro-
vided with the top having the air inlet open-
ing and the air outlet opening, the flat spring
valve arranged beneaththeinletopening, the
flat spring valve arranged in the chamber
above the outlet opening, the long plunger
having the chambers 41 and the chamber 44,
the springs 53 fastened within said chambers
41, the valve 35, the seat therefor, the stem
37 provided with the three stops 51, 49 and

47, the water inlet 13 and the pipe nipples 9
and 11, substantially as described.

6. The combination, with the cylinder hav-
ing the open bottom, of the intermediate par-
tition and valve seat 29, the stop 39, the valve
stem 37 having the stops 47, 49 and 51, the
valve 35,lugs thereon, the plunger to engage
the stops on said spindle, thesprings connect-
ing the plunger with thelugs on said valve, the
water inlet 13 between said partition and the
plunger, the closed top of said cylinder hav-
ing the valved air inlet and outlet openings,
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a direct escape opening 57 and the gravity -

valve 59 arranged to be opened by the plun-
ger when raised to permit the direct escape
of the small body of compressed air above
said plunger, all substantially as and for the
purpose specified.
In testimony whereof I have hereunto set
my hand this 6th day of February, 1892.
. JOHN GUSTAFSON.
Witnesses:
E. W. HAVILAND,
ROBT. D. LAIRD.
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