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No. 787,150. Patented April 11, 1905. 

UNITED STATES PATENT OFFICE. 
\VIII. AM (G. ('ON, OF NEW YORK, N. Y. 

HYDRAU C A RnCOMPRESSOR. 

SPECIFICATION forming part of Letters Patent No. 787,150, dated April 11, 1905. 
Application filed July 27, 1904, Serial No. 218,364. 

To t t // it'? () if 1 / 1 / ( Oil ('' ''). 
3 it known that I, WILLIAM (i. Cox, a citi 

Zen of the United States, and a resident of the 
city of New York, borough of Manhattan, in 
the county an State of New York, have in 
Ventel a new an in royed Hydraulic Air 
Conlessor, of which the following is a ful, 
clear, antl ('xact (lescription. 
The purpose of the invention is to improve 

upon the lay traulic air-compressor for which 
Lette's latent were granted to me May 3, 
1:) ()-4, Serial No. 59, 15S, to such an extent 
that the mechanism is simplified and two 
floats insteal of lut one are employed, one of 
the floats being connected with the lever-arm 
controlling the outlet and inlet valves for the 
Wilts'. 

Another purpose of the invention is to so 
construct the device that it will work equally 
well under high or under low pressure and 
so that no centering or balancing point is ob 
tained, and, further, to so locate the floats that 
they will act as such only when submerged 
in water, lut when out of the water will 
act as seating-weights for the outlet-valve and 
as factors to simultaneously unseat the inlet 
valve. 
The invention consists in the novel construc 

tion and collbination of the several parts, as 
will be he reinafter fully set forth, and pointed 
out in the claims. 

Reference is to be hall to the accompanying 
tlawings, forming a part of this specification, 
in which similar characters of reference indi 
!ate corresponding parts in all the figures. 
Figure 1 is a central vertical section through 

the improved device, showing the parts in 
their normal position. Fig. 2 is a horizontal 
section taken practically on the line 22 of 
Fig. 1, and Fig. 3 is a detail sectional view of 
the relief-\alve for the air and a portion of 
the traveling float in operative position rela 
tive to the saic valve. 
A represents the lase of the coll'essor, 

the base being preferably of the circular type, 
and sail base is supported usually through the 
nelium of legs (), as is illustrated in Fig. 1. 
B represents a casing, usually of dome shape 

an which constitutes a water-chamber, the 
sail one-shapel casing B being secured to 

air-vent tube 11 is open at the top 

the base A in any desired water-tight manner. 
An air-vent tube l l is located at the central 
portion of the base A, extending up into the 
tonne and into a neck 13 at the to of the 
dome, which neck is in communication with 
the interior of said clone, and, further', the 
upper end of the vent-tube l l is male exte 
riorly conical, as is shown at 12 in Fig. 3. This 

and at the 
bottom, and at its bottom portion, as is illus 
trated at 14 in Fig. 1, the vent-tube is screwed 
into the base, passing beyond the lower face 
of the base, at which point it is provided with 
a suitable nut 15, holding the sail vent-tube 
in its upright or stantling position, the nut, 
being of such type as to render the lower end 
of the tube 11 open to the air. 
An inlet-valve is located in the base at one 

side of the air-vent tube 1 1. This inlet-valve 
consists usually of a thimble 16, removably 
placed in an opening in the base, the Said thin 
ble extending down into a water-supply tube 
19, which is shown closed by a suitable plug 
20, the water from the said supply-tube 19 
having free access into the interior of said 
thimble. A ball 17 is free to move in the 
thinlole 16, and when this valve is to be closed 
the ball 17 is floated upward by the water en 
tering the thimble and seats itself against an 
inner annular shoulder at the upper portion 
of the said thin ble. Also preferably in the 
construction of said thimble it is provided with 
an outer flange 1S, resting on the top of the 
base, as is shown in Fig. 1, and the entrance 
to the thimble from its upper portion is more 
or less conical, as is also shown in Fig. 1. 

In connection with the water-supply pipe 
19, above mentioned, a main water - supply 
pipe 21 is formed or attached at the bottom 
portion of the base, and this main supply-pipe 
21 connects with the supply-pipe 19 where the 
thimble of the inlet-valve enters. The sup 
oly-pipe 19 can be usel, if (lesired, by remov 
ing the plug. 20; but usually this pipe is kept 
closed and the water is supplied to the inlet 
valve through the metlium of the main supply 
pipe 21, which at its outer (enol is provided 
with any approved form of check-valve C, 
a lapted for connection with any source of 
water-supply. 
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At the opposite side of the vent-tube 11 an 
outlet-opening 22 is formed of necessary di 
ameter, and this outlet-opening is in commu 
nication with an outlet-pipe 22", attached to 
Or formed at the bottom of the base, as is best 
shown in Fig. 1, and this outlet-pipe 22" is 
fitted for attachment to a rubber hose, for 
example, or it can be attached to a rigid pipe, 
as may be desired. 
A second pipe or tube 23 is mounted to slide 

on the vent-tube 11. The outer tube, which 
is a guide-tube, does not extend to the upper 
end of the vent-tube, and at the upper end of 
the said guide-tube 23 a flange 23" is provided. 
This guide-tube 23 is preferably made largest 
at its bottom portion and when in position on 
the vent-tube rests at its bottom on the upper 
face of the base A. The lower portion 24 of 
the guide-tube 23 is provided with a collar 25, 
on which a sleeve 26 rests. This sleeve en 
ters a socket formed in the bore of a hollow 
float D, made of any suitable material, which 
float D is adapted to travel on the said guide 
tube 23. 
At the upper face of the base A, I mount a 

valve-lever E. This valve-lever is provided 
with a fork at its outer end, between the mem 
bers of which a stud 29 is received extending 
up from the base. The fork portion 28 of 
this valve-lever is pivoted to the said stud 29. 
The inner end 30 of the valve-lever Eis bifur 
cated, so that its members may pass one at 
each side of the guide-tube, and the members 
of the bifurcated portion 30 of the said valve 
lever are pivoted to the lower portion of the 
guide-tube 23 by suitable pivot pins or trun 
nions 31, as is best shown in Fig. 2. 

Between the fork 28 of the valve-lever and 
its inner bifurcated end portion 30 a trip-pin 
33 is adjustably secured. This trip-pin is ren 
dered conical at its lower end, and its lower 
end is adapted to enter the thimble 16, form 
ing a portion of the inlet-valve which admits 
water into the dome B, and when the said 
valve-lever E is in its normal position (shown 
in Fig. 1) the point of the trip-pin 33 will bear 
against the ball and unseat it, thus permitting 
the water from either of the inlet-pipes 21 or 
16 employed to pass up freely through the in 
let-valve and into the dome and raise the float 
D. At the inner end of the said valve-lever 
E a valve 34 is secured, the valve being pref 
erably a disk valve, and this disk valve when 
the inlet-valve is opened closes the outlet 22 
in the base connected with the dome B. When 
the valve 34 is raised to permit water to be 
discharged from the dome B, the trip-pin 33 
is carried out from the thimble-section of the 
inlet-valve to such an extent as to permit the 
ball 17 to seat itself and temporarily shut off 
a further supply of water. 

It may here be stated that the stationary 
vent-tube 11 under certain conditions conducts 
the confined air from the dome Band permits 
more or less air to enter the said dome. The 
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vent-tube 11 is unobstructed throughout its 
length, the inner end being in direct commu 
nication with the interior of the dome when 
the upper portion of the tube is uncovered, 
while the lower end of the said vent-tube 11 is 
at all times in direct communication with the 
outside atmosphere. 
A bonnet-valve G is employed to normally 

close the upper end of the vent-tube 11. This 
bonnet-valve is of sufficient depth to extend 
down below the flange 23" on the movable tube 
23 when the top of the valve rests upon the 
top of the stationary vent-tube 11, as is shown 
in Fig. 1, and a flange 37 at the bottom of the 
valve G extends beneath the flange 23" on the 
said movable tube 23. The flange 37 is pro 
vided with a ring - like member, which is 
screwed into the bottom of the body of the 
valve, and the flange 37 of the valve has such 
relation to the flange 23" on the movable tube 
23 that the bonnet-valve G may be raised suf 
ficiently to unseat it without acting upon the 
flange 23", and consequently on the valve-le 
wer E. When the bonnet-valve G is thus 
raised, which is accomplished by the raising 
of the float D, air is admitted from the dome 
B through openings 39 in the side of the valve 
body to the uncovered vent-tube 11, passing 
from thence to the atmosphere, thereby at 
such time reducing the air-pressure in the up 
per portion of the dome. As soon as the air 
pressure in the dome is thus reduced the bon 
net-valve G is caused to move farther upward 
by the continued upward movement of the 
float D, causing the movable tube 23 to be 
raised and the valve-lever to be operated to 
open the outlet-valve and to permit the water 
to flow out of the dome, the air at this time 
passing into the dome through the vent-tube 
11 to promote the flow of water at the outlet 
opening for the donne. 
The especial feature of the invention relates 

to the lower float F, which controls the valve 
lever E, and said float F is hollow and may be 
of any suitable material and practically horse 
shoe in shape. The valve-lever E up to its 
connection with the lower portion of the guide 
tube 23 is located in the space between the 
members of the float F; but at its inner end 
the said valve-lever is secured to the said float 
F by means of screws 35 or their equivalents, 
as is shown by dotted lines in Fig. 2. 
The float D is provided with convexed up 

per and lower surfaces, while the auxiliary or 
additional float Fis usually so constructed that 
its bottom is flat and its upper face is con 
caved or dished, as is illustrated in Fig. 1. 

In the operation of the machine the float F 
is buoyant only when it is immersed in fluid 
and the fluid is relieved from air-pressure; but 
when the said float is not subjected to the ac 
tion of fluid it becomes and serves as a weight. 
When the machine is receiving water, the 

auxiliary float F is in the horizontal position 
shown in Fig. 1, the trip-pin 13 being in the 
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lower position, forcing the ball downward in 
the inlet-valve, and the outlet from the dome 
is closed. As the float D is raised on its tube 
23 by the water flowing into the dome through 
the inlet-valve the compression of air in the 
(one will insure the auxiliary float F remain 
ing in its initial position until the upper float 
l) has been carried up to an engagement with 
the relief or bonnet valve G at the top of the 
ai'-vent tube 11, uncovering the top of the said 
air-vent tube and relieving the pressure of air 
in the dome B, as has been stated, the air 
passing town and out through the air-vent 
tube to a certain extent, and at such time the 
upper float I) will raise the guide-tube 23, and 
thus carry the auxiliary float F upward. The 
inlet-valve will then be closed, and the outlet 
22 will be opened, permitting the water to 
realily leave the lone B. As the water leaves 
the dome the two floats I) and F serve as 
weights, acting together to close the outlet 22 
and to open the inlet-valve by carrying the 
valve-lever E to its normal position, which is 
shown in Fig. 1. 

It will be observed that in the first position 
of the auxiliary float F it assists the valve 
lever E in rising, so as to uncover the outlet 
Opening 22, and in the second position it serves 
as a weight to bring the valve-lever to its nor 
mal position, closing the outlet-valve 22 and 
Opening the inlet-valve. It will also be ob 
served that in restoring the valve-lever E to 
its normal position it is controlled by the com 
bined weight of both of the floats D and F, 
as the float I) in its lower position will exert 
its Weight on the movable guide-tube 23, which 
guide-tube in its turn is pivoted to the valve 
lever E, and the said valve-lever in its turn is 
attachel to the auxiliary float F. 
At the upper portion of the neck 13 of the 

dome a valve-casing 40 is secured, and this 
:asing is provided at its upper end with a 
plug 40", held in place by a suitable gland 41, 
and this plug is provided with a vertical open 
ing 42 extending through it and communicat 
ing with a conical recess 44 in the bottom of 
the said plug, as is shown in Fig. 1. Above 
the opening 42 in the said plug 40"a split valve 
43 is secure - This valve and its casing is a 
delivery-valve and is adapted to permit the 
air compressed in the dome B to be forced out 
through the said split section 43 into a tube 
43", connected usually with a hose 43" and 
with any receptacle adapted to receive the 
compressed air; but in the event an accident 
should happen to the working part of the said 
device and the water in the dome B should 
have a tendency to overflow into the com 
pressed-air-delivery pipe 43' such a disposi 
tion of the water is prevented by locating what 
I tel'in an overflow-valve 45 in the casing 
40, having a suitable support 46. The upper 
ent of this valve 45 is more or less conical, 
so that when an overflow of water occurs in 
the sail dome the water will raise the valve 45 

and seat it in the recess 44, thus preventing 
the water from leaving the dome until it can 
be properly discharged. I desire it, however, 
to be understood that the construction of the 
bonnet-valve G and the construction of the 
delivery-valve located above the bonnet-valve 
form no portion of the present invention, hav 
ing been fully described and shown in the 
latent upon which this construction is an in 
provement. 

Ilaving thus described my invention, I claim 
as new and desire to secure by Letters Patent 

1. In hydraulic air-compressors, a base hav 
ing an inlet-valve and an outlet-valve, a dome 
secured to the base, a valve-lever pivoted with 
in the dome, arranged to control the inlet 
alve and the outlet-valve, closing one and 
opening the other, a vent-tube fixed within 
the dome, having communication with the 
dome and with the outside atmosphere, a tube 
mounted for movement on the fixed vent-tube, 
a bonnet - valve having side openings and 
adapted to normally close the inner end of the 
vent-tube, the said bonnet-valve having slid 
ing movement relative to the vent-tube, a 
flange on the upper end of the sliding tube 
and loosely located within the bonnet-valve, 
a float having sliding movement on the said 
movable tube, the said float being adapted to 
Operate on said bonnet-valve and to raise the 
said movable tube, a connection between the 
said movable tube and the valve-lever, and an 
auxiliary float connected with the said valve 
lever, being located below the first - named 
float, which auxiliary float tends to assist the 
alve-lever in its upward movement, the two 

floats, being buoyant while immersed in water 
and acting as weights as the water leaves the 
dome. 

2. In hydraulic air-compressors, a base hav 
ing an inlet-valve and an outlet-valve, means 
for supplying water to the inlet-valve, a dome 
Secured to the base, an air-vent tube station 
arily located at the central portion of the base 
within the dome, the said air-vent tube being 
Open at the top and having communication 
with the atmosphere at its botton, a guide 
tube having sliding movement on the vent 
tube, the guide -tube being provided with a 
flange at its upper end, a bonnet-valve mount 
ed to slide upon the vent-tube and to normally 
close its upper end, the said bonnet-valve be 
ing provided with side openings and with a 
bottom flange adapted in one position of the 
alve to engage with the flange on the said 

guide-tube, a valve - lever pivoted above the 
base within the said dome, a pivotal connec 
tion between the said valve-lever and the said 
guide-tube, the valve-lever being a lated for 
alternately opening and closing the inlet and 
outlet for the dome, a float attached to the 
valve-lever and located above the same, an 
upper float independent of the lower float, and 
having limited movement on the said guide 
tube, and adapted in its upper position to open 
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the bonnet-valve and to operate the valve-le 
ver assisted by the lower float. 

3. In hydraulic air-compressors, a base hav 
ing an inlet-valve and an outlet-valve, means 
for supplying water to the inlet-valve, a dome 
secured to the base, an air-vent tube station 
arily located at the central portion of the base 
within the dome, a guide-tube having sliding 
movement on the air-vent tube, being provided 
with a flange at its upper end, the said air 
vent tube being open at its top and open at 
its bottom, the bottom opening communicat 
ing with the outside atmosphere, a bonnet 
valve mounted to slide on the upper end por 
tion of the vent -tube, the said valve having 
side openings and a flange at its bottom adapted 
to Occupy a position below the flange on the 
guide-tube and to engage with such flange to 
lift the guide-tube at one position of the valve, 
a valve-lever pivoted above the base within 
the dome, being adapted for alternately open 
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ing and closing the inlets and outlets for the 
dome, the said valve-lever being pivoted to 
the said guide-tube, a float attached to the 
valve-lever, an upper float independent of the 25 
lower float and mounted to slide on the guide 
tube and engage with and have lifting action 
on the bonnet-valve, the said bonnet-valve 
when lifted being first unseated from the vent 
tube, then acting to raise the guide-tube as 
sisted by the lower float, a delivery-valve lo 
cated above the bonnet-valve, and a check 
valve located at the supply end of the supply 
tube connected with the inlet-valve. 

In testimony whereof I have signed my name 
to this specification in the presence of two sub 
scribing witnesses. 

WILLIAM G. COX. 
Witnesses: 

J. FRED. ACKER, 
JNO. M. RITTER. 
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