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- UNITED STATES

Patent OrFice.

JOUN H. HENDERSON AND EMILE SCHUTZ, OF SIERRA CITY, CALIFORNIA.

'HYDRAULIC AIR-COMPRESSOR.

SPECIFICATION. forming paxrt of Letters _Pa.t_ehtf No.'475,1 1 i, dated 'Ma,y'
| - Application filed July 22, 1891,

Serial No, 400,307, (Nomodel.) o

1o all whom it May concern:

Be it known that we, JOoEN H. HENDERSON
and EMILE SCHUTZ, both of Sierra City, in the

‘county of Sierra and State of California, have
Invented a new and Improved Hydraulic Air- |

Compressor, of which the following is a full,
clear, and exact description. o
The object of the invention is to provide a
new and improved hydraulie alr-compressor
which is simple and durable in construction,

very effective and automaticin operation, and
arranged to utilize the force of water with the
greatest advantage and directly on the air to

be compressed. - | y
- The invention consists of two cylinders
adapted to be alternately connected with the
water - supply and a water - discharge, and

valves automatically controlled from the wa-

terinthecylinders and alternately controlling
the inlet and outlet of the water to and from

the said cylinders.

30

lmprovement.
plan viewof the motorfor actuating the inlet
~and outlet valves of the air-compressor cyl-
-inders on the lines z « of Fig. 5. Fig. 3'is a
sectional side elevation of a modified form of )
the improvement. Fig. 4 is an enlarged sec-

35
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T’he invention also consists of certain parts

and details and combinations of the same, as

will be hereinafter deseribed,and then pointed

out in the claims. |

heterenceis to be had to the accompanying

drawings, forming a part of this specification,

In which similar letters of reference indicate
corresponding parts in all the views. -

Figure 1 is a sectional side elevation of the
Fig.2 isan enlarged sectional

tional side elevation of a modified form of air-
nozzle, and Fig. 5 is a transverse section of
the motor and air-compressor.

The improved hydraulic air-compressor is

provided with two vertically-arranged eylin-
ders A and A’, connected at or near their up-

per ends with pipes B B’, respectively, lead-
ing to a valve C, the valve-plug ' of which
contains an opening C? adapted to alternately
connect with the endsof the pipes B B’.

‘upper end of theopening C?inthe valve-plug
C’ is arranged centrally and connects at all
times with a pipe D, leading into a nozzle E,
arranged to draw in air and water for charg-
ing the cylinders A and A’ alternately with

| but may be of the construction as.illustrated

air and water. The nozzle'E is preferably of
the construction as shown in Figs. 1 and 8,

in Fig. 4. | S _ 55
~_As shown in Figs.1and 3, the nozzleis pro-
vided with two downwardly-bent arms E’ and
E? each coutaining an inwardly - opening
valve E° to permit the air to pass from the-
outside into the nozzle. The under side of 6o

The

‘the nozzle is formed at 't*he'_cent-er with a fun- -

| nel K4 held on the upper end of the pipe D;

and infto which diseharge the branch arms E/
and K Into the top of the nozzle opposite
the funnel E*discharges the conical spout F’ 6 5
| of a water-supply pipe- F, connected with a
suitable water-supply. . When water passes
| through the pipe F and discharges through
the spout F"into the funnel E4, then the force
of the water sucks in air through the valves %o
| E°in the arms E’ and E? so that both air and '
water pass down the pipe D into the valve C,
‘and from the latter, according to the position
I' of the valve-plug C’,into either of the pipes -
B or B/, and from the latter into the respect- 73

| ive eylinder A or A’. . The lower ends of the =

| cylinders A and A’ are provided with water-

| discharge pipes G and G/, leading to a valve
H, the valve-plug H’ of which is provided =~

t with-an L-shaped opening H? adapted to al- 8o
ternately connect at oneend with the endsof =
the pipes G and G’. The valve-plug H’ is

secured on a hollow valve-stem I, provided - =

with a solid extension I’, carrying the valve-
plug C’ of the valve C, so that both valves C 83z
and H are operated simultaneously and. in
such a mapner that when the valve C con- |
| nects with the pipe B then the valve H con-
nects with the pipe G/, and when the position

| of the valves ischanged then the pipe B’ con- 9;—:

nects with the valve C and the pipe G con-
nects with the valve H. Thus when one cyl-
inder is filling with water and airr=s~gbove

‘described, the other is emptying or dismf:%!g;\m

| Ing its water through its respective pipe and 9g- . |

the valve H. . - - o
Each of the cylinders A ‘and A’ is formed
| at its upper end with auxiliary eylinders A2
and A’ respectively, containing the pistons
J and J’, respectively, fitted to slide,and pro- roo
vided in their walls with ports J? and J3, re-
spectively, adapted to alternately connect or




- disconnect with the pipes K and K’, respect- | voir to store the compressed air, as hereinaf-
ively, extending downward and opening at - |

[O

A’ and arranged horizontally. =~ |
- In the cylinder L is fitted to slide a piston
I/, held upon piston-rods I1.? and L® extend-

opposite ends into the cylinder 1., located,
preferably, between the two cylinders A and

ing in opposite directions, preferably of U

‘shape, as plainlyshown in thedrawings. The
ends of the piston-rods 1.? and 1.° carry slide-
valves I and L5 respectively, each provided

- with a U-shaped port L as is plainly shown

in Fig. 2. The slide-valves L* and 1° are
fitted to slide in the water-chests N and- N’,

connected by branch pipes N* and N?, respect-
ively, with a pipe N* leading to the water-sup-.

ply pipe I, previously described.

20

trally on the valve-stem I, controlling the

"The ports L in the slide-valves L* and L?
are adapted to connect alternately. the chests
N and N’ with a eylinder O, arranged cen-

~valves C and I, as above mentioned. In this
- 7 e¢ylinder O is mounted to revolve a water-
~ wheel P, provided with a rim P’; arranged

25 _ der and e

by spokes P? with a hub P? secured on the
hollow valve-stem I, above described. -On the
rim P’ of the wheel P are secured on oppo-

30

concentric with the cylinder and connected

site sides the wings P* and P?, extending close
to the inner surface -of the cylinder O, as

. to the wing P* is arranged a port P, leading

{0 the interior of the wheel P2, s0 that the wa- |

.  35

ter can discharge fromthe cylinder O through
the said port P% into the wheel PP and from
the latter through a port P7 in its hub P? to

~ the opening in the hollow stem I. The open-

“ing in the stem I leads to the opening I1* in
“the valve H, so that water can readily bé dis-
charged from the cylinder O, wheel P, and
stem I. Water from the eylinder L can be |
~discharged through branch pipes IK* and K°,
respectively, extending from the pipesICand

40

Rt

50

K’, respectively, and opening into the cylin-
ders A and A’, respectively, near their lower
‘ends, the inlet being controlled by valves K*

1ngs. : i

In the pistons J and J’ are arranged the

floating ball-valves Q and Q’, respectively,:
~adapted to rest, when not engaged by water, |

on the perforated bottoms Q? and Q3, respect-

~ ively, heldin the pistonsJ andJ’. Thevalves
Q and Q" are adapted to be seated on open- |
ings J* and J% respectively, arranged -in the

- top of the-said pistons JandJ’,the said open-
© ings ¥Yuzig adapted to register with openings

Tiwntd R’, respectively, forined in covers R*

and R3, respectively, held in the top of the

y auxiliary eylinders A?* and A respectively.
-The openings R and R’ are controlled by

hinged valves R*and R respectively, heldon

‘top of the covers R? and R3 respectively, in-
the caps At and A°® respectively, secured on-

top of the cylinders A? and A3, respectively.

The caps A* and A® are connected by pipes S

~and 8’ with a pipe S%leading to an air-reser-

draws or sucks in air in the nozzle

475,111

ter more fully described. =~
The operation is as follows: When the sev-

eral parts are in the position as illustrated in
‘IFig. 1, the valve C connects the pipe D with -

the pipe B’, while the valve Il connects the

o

pipe G with the outside. Now when wa- o

ter is foreced through the supply-pipe I it

E, so

/5

that both air and water flow inte the pipe D :

through the valve C into the pipe B’ and into
the cylinder A’ to accumulate in the latter.

Water in the cylinder A can flow out through

‘the pipe G as the valve II is opened to the

pipe G. Air passing into the cylinder A"
rises tothetop of thesameand passes through

the openings Jand R/, past the valve R®into

the cap A% and from the latter through the
into the pipe 8% leading to the
When the water has almost

branch pipe &’
air-reservoir. V |
filled the cylinder A’,it reaches the float-valve

| Q’,s0 that the latter closes the openingJ®and
‘prevents further escape of -alr or water 1nto
the cap A®. At the same time the rising wa-

ter acts on the piston J’,lifts the same so that

K’, and water can now flow from the cylinder
A’ into the said pipe K’ and into.one end of

‘the eylinder I. to act on the piston L. there-
__ ‘in, so that the said piston is shifted to the left,
plainly shown in Fig. 2. On the rim P’ next |

90

its opening J? finally registers with the pipe

thus causing the slide-valve L® to establish

ter-chest N’ and the cylinder O. The water

by its port IS comn:unication between the wa- |

100 |

from the supply-pipe F, passing along the pipe

wheel P to revolve, whereby the valve-stems

N4, can now pass into the cylinder O at one

side of the wing P’ so that the pressure of
the water against the said wing causes the
10§
I and I’ are likewise turned and the position =

of the valves II' and C is changed, the valve
C connecting withthe pipe G and thevalveH -

connecting with the pipe G’. The wheel P
‘makes about one-half revolution—that is,un-
til the wing * strikes the under side of the
slide-valve L% which latter- prevents further
‘rotation of the wheel. The water in the c¢yl- -

_IjIO |

inder A’ now discharges through the pipe N

|G’ and valve H, while water and air accu-
-mulate in the eylinder A. The other wing P°
‘now faces the-port side of the slide-valve L%,

115

so that when the latter moves inward on the

next change or return stroke of piston L’ the
‘water passes into cylinder O through port I8
to press onto the wing P®° to further revolve

wheel P in the satn'e_-'di_i'ection. " During this

| second movement of the wheel P the water
in front of wing P* is discharged through

ports P% and P% and when the wheel comes to

rest it again-assumes the position shown in
Fig. 2. On the next or third half-revolution
the water between valve L* and wing P° dis--

120

125

charges through port PY as soon as the valve

14 begins to move outward. The above-de-

seribed operation is then repeated—that is,

and the piston J is moved upward to register

130

‘the float-valve Q finally closes the opening J*

1 by its opening J* with the pipe K, so that wa- .
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ter flows from the cylinder A tothe left-hand | cylinders A and A’ are provided with valves,

end of the cylinder L to shift the piston L” | as plainly shown in Fig. 1, the said valves

back to its former position. This movement | closing when the compressing is taking place. jo

of the piston L’ causes the valves L and L’ | In case g large quantity of water is avail-

to change positions, so that the water from | able on either high orlow pressure, the nozzle

the pipe N* flows into the water-chest N and | K (shown in Fig. 4) is preferably employed to

1nto the cylinder O, thereby causing the wheel | mingle the air and water together, so that

P to rotate in an opposite direction to bring | the two will have a greater surface bearing 7s

~ the valves C and H back to their former po- against each other, so as to take in more air,

ro sitions, as shown in the drawings. Thus it according to the quantity of water used. This
will be seen that the cylinders A and A’ are | nozzle contains an air-pipe E°, provided at its
alternately charged with water and air, the | outer end with a valve Ef and extending to
water in each cylinder compressing its air | the center of the nozzle-casing into the pipe 8o
directly and forcing the same into the reser- | D. A small pipe E"leads from thenozzle-cas- =

15 voir without intervening mechanism. ing into the downwardly-extending part of the

| It 1s understood that the water in the cyl- | air-pipe E5, 80 as to form a water-way through
Inder O always readily discharges through | the center of the air-pipe, the water entering
the ports P® and P7 and hollow valve-stem I | the said pipe E” at its upper end, which ex- 8z
whenever a veturn movement of the wheel | tends into the water-supply pipe F. The

20 takes place. The ends of the cylinder L like- | valve ES opens -to admit the air and closes”

| wise discharge their water through part of | with the pressure of the water. o |
the pipes K and K/, respectively, and the It will be seen that an air-compressor con-
branch pipes K? and K5, respectively, lead to structed in thismanner is very simple and du- 9o
the cylinders A and A’. o | rable, not liable to get out of order, entirely

25  The air-compressor thus far described is | automatic in operation, and has its force of

- principaily intended to be used when the | water acting directly on the air, so as to com-
pressure per square inch in the supply-pipe | press the same. - -
E 18 equal to or greater than the required |- It will be understood that in case the air in 95
pressure of air per square inch in the air- | the alr receptacle or receiver has a pressure

30 reservoir. In case the water has not the suf- | per.square inch equal to the pressure of wa-
ficient fall and pressure to counterbalance | ter at the nozzle K, then the compressed air
the required pressure of air per square inch | counterbalances the water, and consequently |
in the air-reservoir the device is arranged as | all flow of water into the cylinders A and A" 100
illustrated in Fig. 8. In this case the auxil- will cease, thus saving the water until a sufi-

35 lary cylinders A® and A2 are extended about | cient quantity of air has been withdrawn
half-way down the cylinders A and A’, asillus- | from the air-reservoir to reduce the pressure
trated 1n the said figure. -~ ~ | therein.  The device then again will com- ._

In the eylinders A and A’ are fitted to slide mence 1ts operation antomatically in the man- 1os

& Y

the pistons T and T’, respectively, having a | ner above described. - __ e

4o centiral opening fitting onto the auxiliary cyl- | Having thus fully described our invention,

- Inders A® and A3 respectively, as plainly | we claim as new and desire to secure by Let-
shown. From the under side of each of the | ters Patent— e -
‘pistons T and T extend downwardly rodsT? | 1. An alr-compressor comprising two up- 110
~connecting with the spider T%, fastened to a | right cylinders, an inlet-valve for automati-

45 ring 1% fitted into the cylinders A and A’, | call y controlling the alternate filling of the
respectively. - When the piston T or T’ is in | said cylinders with a mixture of water and
a lowermost position—that is, at.the lower alr,and a supply-pipe connected with thesaid
end of the auxiliary eylinder A? or A3—then | valve and provided with an air-nozzle and a 115
the ring T* rests on the bottom of the respect- | water-supply pipe, substantially asshownand

5o 1ve cylinder, as shown to the left in Fig. 3, | deseribed. = T
and when the piston T or 1" is in an upper- 2, An air-compressor comprising two up-

- most position, as shown to the right in Fig. 3, | right eylinders, an inlet-valve for automati-
the spider T® rests against the lower end of cally controlling the alternate filling of the 120
the auxiliary cylinder A%or A%, The pistons | said cylinders with a mixture of water and

55 J and J” are fitted to slide in the auxiliary | air, a supply-pipe econnected with the said
cylinders and are connected by a rod T® with | valve and provided with.an air-nozzle and a
~the spider T% so that the said pistons J and water-supply pipe, and a discharge-valve for
J” move simultaneously with the pistons T controlling the discharge of water from the 125
and TV, respectively. The pipes X and K’ | said cylinders, substantially as shown and

6o are now controlled by the pistons T and T’,-“‘deseribed. . --
respectively, instead of by the pistons J and 5. An air-compressor comprising two up-
J', as was the case above described in refer- | right cylinders, an inlet-valve for automati-
ence to Ifig. 1. o cally controlling the alternate filling of the 1 30

The upper ends of the ecylinders A or A’ are | said cylinders with a mixture of water and:

65 provided with air-inlets, so as to prevent vac- alr, a supply-pipe connected with the said
uum formingin thecylinders. As‘illustrated | valve and provided with an air-nozzle and a

in Kig. 1, the air-inlets U and U’ for the said water-supply pipe, a discharge-valve for con-




4 -

_’trolliﬁ’g the dis'charge.(if water ft‘o.m-. the sai d |

eylinders, and air-pipes for carrying off the

~air from the said cylinders, substantially as
shown and described. | - 0
4. An air-compressor comprising two up-

right c¢ylinders, an inlet-valve for automati-

“cally controlling the alternate filling of the

said cylinders with a mixture of water and

air, a supply-pipe connected with the said

I0

valve and provided with an air-nozzle and a
water-supply pipe,and a motor actuated from |
the accumulating water in the said cylinders

and controlling the said inlet-valve,

C _ substan-
tially as shown and described. - o

5. An air-compressor comprising two up-

right eylinders, an inlet-valve for automati-

cally controlling the alternate filling of the
said cylinders with a mixture of water and

air, a supply-pipe connected with the said

_20

30

“and described.

valve and provided with an air-nozzle and a

water-supply pipe, a discharge-valve for con-
trolling the discharge of water from the said:
cylinders, and a motor actuated from the ac-
cumulating water in the said cylinders and
actuating simultaneously both the said inlet
and discharge valves, substantially as shown
- 6. An air-compressor comprising two up-
right c¢ylinders having air-discharge pipes, a
motor connected with and alternately actu-

~ated from the accumulating water on the said

cylinders, inlet and outlet valves for the said

- eylinders and actuated simultaneously from

35

the said motor, and a piston fitted to slidein

the upper end of - each of the said cylinders

~ and arranged to control the water passing

i il

§

!

- ars11l

from the 'respectilve eyliﬁder to the said mo-

tor, substantially as shown and desecribed.

7. Ahydraulicair-compressorprovidedwith

a motor for actuating the inlet and outlet

| valves and comprising a cylinder, water-chests

40

connected with a water-supply, slide-valves

‘arranged in the said chests to alternately con-

nect the latter with the cylinder,and a wheel =

secured on the valve-stem and withinthe said
‘¢ylinder and provided with wings, substan-

tially as shown and described. -

45

8. Ahydraualic air—cmnpressorprovided'w?'ith |
a motor for actuating the inlet and outlet -

valvesand comprising a cylinder, water-chests

o

connected with a water-supply, slide-valves -
arranged in the said chests to alternately con-

nect the latter with the c¢ylinder, a wheel se-
cured on the valve-stem and within the said
eylinder and provided with wings, a cylinder

containing a piston controlled by the water
of the compressor-cylinders, and piston-rods
‘connecting the said piston with the said slide-

valves, substantially as shown-and described.

9. An air-compressor provided with a noz-

55

6o

zle comprising a casing having a central fun-
nel, side arms leading to the said funneland -

each provided with a valve, and a water-spout

opening into the said casing on top opposite
thesaid central funnel, substantially as shown
and described. - |

JOHN H. HENDERSON.

'EMILE SCHUTZ.

 Witnesses:

STEPHEN B. OLDHAM,
- NEIL TARTINI. =

55




	Drawings
	Front Page
	Specification
	Claims

