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To all whom tt may concermn:

Be it known that I, ALBRECHT KNALTHOTT,
of New York ecity, in the county and State of
New York, have invented a new and Im-
proved Iydraulic Air-Compressor, of which
the following is a full, elear, and exact de-
sceription. - -

The invention relates to hydraulic alr-com-
pressors more especially designed for use in
beer-pumps and similar machines; and 1its
object is to provide a new and improved hy-
draulic air-compressor which 18 compara-
tively simple and durable in construction, au-
tomatie in operation, and arranged in such a
13 manner that the pressure of the water tor op-
erating the compressor is utilized to the full-
est advantage without perceptible loss.

The invention consists of certain parts and
details and combinations of the same, as
will be fully described hereinafter, and then
pointed out in the claims. | |

o
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Reference is to be had to the accompanylng |

drawings, forming apart of thisspecification,

in which similar characters of reference indi-

cate corresponding parts in all the figures.

tJ

Wy

“improvement. Iig. 2 1s a transverse section
of the same with the main valve in a discharge
position and the piston descending. Iig. 3

is a sectional side elevation of the piston, the
spring, and the release-valve. Tig. disa plan
view of the release-valve. Fig. & 18 a sec-
tional plan view of the same, and Iig. 6 18-
sectional plan view of the improvement on
the line 6 6 of Fig. 2. |
The improved hydraulic air-compressor is

(3
ot

provided with a casing A for the water-inlet

A’ connected with a suitable water-supply,
“usually the eity main, the said easing being
alsoprovided with awater-outlet A*, arranged
“at right angles to the inlet and connected
with a suitable place of discharge. The 1n-
ner end of the water-inlet A’ connects with
an annular chamber A® formed in the central
portion A* arranged within the casing A, and
containing a cylindrical bushing I3 provided
in its wall with ports B’ leading to the said
annular chamber A% The upper end of this
bushing B opens into a cylinder C containing
a piston D, supporting on its top a suitable
weight D' and adapted to compress the airin

40

45

50

Figure 1is a sectional side elevation of the

being provided on its top with a cap C con-
taining an air-discharge valve C* connected
with an air-reserveir in the usual manner.

" The inflow of the water from the inlet A’
to the evlinder C and the outfiow of the water
from the latter to the outlet-pipe A* is con-
trolled by a main valve, preferably con-
structed as shown in the drawings, and pro-
vided with a piston-valve E fitted to slide in
he bushing B for opening and closing the

ports 13/, to permit the water to flow from the

inlet A’ through the said ports B’ into the
casing C, as illustrated in Fig. 1, or to cut oft
the said ports B’ and inlet A’ from the cyhn-
der C, as illustrated in Fig. 2. The main
ralve is further provided with a valve-disk
E? fastened, like the the piston-valve K, on &
hollow valve-stem E': and this valve-disk IE-
is normally held on the top of a valve-seat I,
serewing into the middle portion of the cas-
ing A, as is plainly shown in the drawings.

The upward movement of the main valve

.'.)
B}..

(which is composed of the valve X, disk .
and stem E') is limited by the disic E* being
seated against the under side of the central
part A* of the ecasing, as indicated in Iig. 2.

It is understood that the outlet A®is below

the valve-seat I, so that when the disk K isin

the position shown in IMig. 2 then the water

from the cylinder C can pass from the upper

part of the casing A through the seat F into
the lower part of the easing and through the
outlet A? to a suitable place of discharge.
The valve-stem K of the main valve ex-
tends through a suitable stuffing-box in the
piston D to carry at its upper end a head E?,
on which is secured a cylinder E* fitted to
slide in. a tubular extension D? formed on the
niston D and passing through the weight D’
On the upper end of this cylinder E*is se-
cured a valve-seat E5, on which is held a re-
lease-valve & formed with a body portion G
fitted to slide on the valve-seat E° and con-
taining a valve G? adapted to be seated on
the top of the said valve-seat K, as plainly
indicated in KFig. 1. -
The valve G? is provided with the usual
web (3 for gniding the valve G*in the seat B2,
and from the top of the said valve G~ extends
upwardly a threaded shank G°, onto which
serews a cvlindrical sleeve G° fitted to slide

the upper part of the eylinder C, the latter | in a bridge G° screwing in a flange ' formed

6o

30

Qo

95

ICO




20

40

45

55

60

65

° .. ... 551,549

savormaliy - thesvalve.

,;as-indieated in 1“1&

T/

uppm eml on the head B3 of the stem 1

It is understood that when the 131‘5t011 D
_-.;..:mmm% into an-uppermost: position, it com-.
L oz5epresses the spring Il asshownin Tig.-3; prior:
. to the tubular extension 1? lifting the ﬁmw e
- Glof thevalve
R -\--ow it will be seen that when the several |
:.:f-ipm ts are in the position illustrated in Fig. 1
water can flow through the inlet A, .;mnulm*f:f:
“chamber A7 and-por t&_b".in the bushing B~
- through the latter to the lower part of the |
creylinder G to exert its pressure-against the |
wunder sile of the piston I to cause the latter:
5 -to-' slide pwar inthe dir efcti@n of thearrow |
', as shown in the said kg 1.
ooccocapward movement of the pmt{m D the vahre-;'

- ot the main valve is below the ports B, and
the disk ¥? is seated on the seat IF, so that

-body G- to unseat tl e valve@?

the water is returned within the cylm{]er C.

Now when the piston D nears its uppermost
position, it commences to compress the spring
I, and finally the piston D> engages the
the

ﬂanﬂe G7 of the valve-body G', to move
"::Lhﬁfe G off its seat K%, as indicated in Fig.

)

3.  Now it is understood that as long as the

piston D was moving upward and when it
commenced to compress the spring II, the

latter could not force the stem I’ upward as
the pressure of the air on the upper side of
the valve G combined with the pressure of the
water on the upper side of the valve-disk J?
prevented the spring from shifting the main

valve; but as soon as the valve G*is lifted

off its seat I£° then the air-pressure on the

valve G is sufficiently lessened to permit the
compressed spring I to suddenly shift the
main valve by pushing the hollow stem E™ up-
ward, lifting valve-disk li* against the press-
ture of the water on its top to move the pis-
ton-valve K into the position shown in Fig.

2, and cut off the water-supply, and at the

same time move the valve-disk K? off its seat
I, to permit the water to pass from the lower

end of the cylinder C to and through the out--
let A®. Now it will be seen that when the

water recedes from the cylinder C, the piston

~on the upper part of the bodyv- Gl and adapted
“to be seated on the upper end of the tubular-
- ooextension DR of th’e**pist on D, as plainlyindi-
ocated in Rig. 3.
5 held ._-'ts:):-‘-its“-sem.L: by the pressure of the air.
oo anthe upperend of - the evlinder €y but when -
oo thepiston D moves upward, then the tubular

- extension D” of the said piston moves in en- |
o gage ment with-the flange G,
."-’--=Sez‘1,i R

(718 .
the stem K,

, /80 as 1o littthe -
111‘@—1)0(’[} Ghand tomove ﬂle v 11’& o GZoff its-
“When this |
oo takes plaae the air can pass f1 om-the upper |
oo cendiof the eviinder Cthrough thie valve-seat.
- B into the eylinder E4 so that the pressure: |
on. the top and bottom: of the valve-stem E'
- ds equalized, and consequently the said valve--
~ooostem Ef can be moved suddenly upward to
~ooshift the main valve fromiits normal or water- -
coanletoposition toawater-outlet position, by |
the action of a coil-spring Il contained in the |
piston Dy oand resting -and pressing with its.

explained.

“forming with the

CDPuring the |

~shown 1n the drawings.

D, owing toits weight D' isforcaed downward
Aancthe eylinder Countil finally-the lower end
of the piston D movesin contact with thenut ;o -
‘B for holding the piston-valve K in placeon -
gdownward so o 0

astoagain S‘nfb the position of the main valve -0 o

Afrom the outlet position toits norma l'or inlet.

posttion, as indieated in Fig. 1.
“the

to push the latter

In-doing so,
rater can againflow: mt() ﬂlt Y hnder-(‘-
o raise the plbton D therein, so ‘Lhat ‘th@
-def-:m ibed operation is- rﬁpe‘lted :

it A
IRV T

t)m(* IS

By reference to Fig. 3, it will be seen- let:.‘“‘?-‘ g

f:__mw water that may. ]m& e leaked into the up-
ipekr part-of the-cylinder C can pass throu oh
‘the now open valve-seat T X ("‘T’lllld(}l I:f
head Evinto the hollow 5‘rem
thesame-and to be dischar ﬂed 111t0 the 0111
'i-:le t-A% as hereinafter more fully explained. 3z
Ttwill further be seen that when the pmtonfi-;.
'-"D 18 on the downward move, the stem 1" o
tthe suppnly-pipe for the-air to be com; }1*@%{3--:1-1: SRR
o1 the upper part of-the ¢y linder C by-the ... ¢
piston D as the latter ascends, as prey iously A
Now for this purpose, the lower oo
-serrated. erid of the hollow stem E*
a cehamber

vertical channels A® leading

hollow stem K/, to supply the upper part of
the evlinder C with the air to be compressed.
In the bottom of the chamber A?is formed

a valve-seat AU leading to a leakage-water
discharge Al likewise formed in the cylin-

drical e\tenswn A’ and connected by a port
AR with the water-outlet A? as is plainly
shown in FKig. 2. The valve- seat Alis not-
mally closed from the under side by a piston-
valve 1 fitted to slide in a eylindrical exten-
sion J' of a cap J, screwing in the bottom of
the ecylindrical extension AY as is plainly
A spring 1" holds the
said piston-valve I normally on its seat, and
the said piston-valveisadapted tobe unseated
by the lower end of the hollow valve-stem &

asthelatter descends, aspreviously explained

and shown in Fig. 1. Now when this valye
I’ is open leals.a.ge W’ﬁtel‘ contained 1 the up-
per end of the cylinder is drained into the
chamber A’ to pass to the outlet A® as previ-
ously explained.

1t will be seen that by the arrangement de-
scribed the water passing into the eylinder C
presses with 1ts full force upon the piston D
to compress the air under pressure which 1s
almost equal to the pressure of the water, so
that the device utilizes the water-power to
the greatest advantage. It will further be

The base A%

This. cﬂm .

WA
0

B181 {1 ST B

I S

A

opens mto. ol
A’ formed in the base AV screwed.
crinte the lower open end of the easing A, asis+
plainly shown in the drawings.
{18 provided with a eylindrical extension A% -
-*'pasmlw into the. 1@*;& er-end of theeasing,and. .
Swall thereof a -sufficient ~o
space. fm the water coming dm&*n throuwgh the - 0
seat It topass to the: outlet A2 o
~drical offset: A" is provided: wnh aseries of oo
Sfrom theouter- - o
air-to the said ---(311.:1_1111)&1’?..-lU,-._ so-that air can
pass from-the outside through the channels
Abianto the ehamber A and up through the r

IR S
U-.l; I . e
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scen that the hollow valve-stem of the main
valve forms the inlet for the air to be com-
pressed in the cylinder C by the piston D as
the latter ascends, the air passing into the
cvlinder through said valve-stem upon the
downward movement of the piston. It will
also be seen that any water passing the pis-
ton D into the upper end of the cylinder C1s
drained therefrom by the hollow stem of the
main valve. - | )
Having thus fully described my invention,
I claim asnew and desire to secure by Letters
Patent— | S
1. A hydraulic air compressor, comprising

a eylinder, a piston mounted therein, to draw |

in and compress the air; and a main valve for
controlling the inflow and outflow of the wa-
ter to and from the said cylinder, the said
main valve being provided with a hollow stem
passing through the said piston, to form an

air inlet for the air to be compressed by the

said piston, substantially as shown and de-
sceribed. | . |

2. A hydraulic air compressor, comprising
a cylinder, a piston mounted therein, to draw
in and compress the air, a main valve for con-

trolling the inflow and outflow of the water

to and from the said eylinder, the said maln
valvebeing provided with a hollow stem pass-
ing through the said piston, and a release
valve held on the upper end of the said hol-

low steimn, to open or close the same, substan-

tially as shown and described.

3. A hydraulic air compressor, comprising

a cylinder, a piston mounted therein, to draw
in and compress the air, a main valve forcon-
trolling the inflow and outilow of the water
to and from the said cylinder, the said main
valve being provided with a hollow stem pass-
ing through the said piston, a release valve
held on the upper end of the said hollow stem,
to open and close the same, and a spring
adapted to be compressed by the said piston,
and adapted to press on the said stem, to shift
the position of the said valve from a water in-
flow to a water discharge position, substan-
tially as shown and deseribed. |

4. A hydraulic air compressor, provided
with a main valve having a hollow stem form-
ing an inlet for the air to be compressed, and
a discharge for leakage water, substantially
as shown and described. -

5. A hydraulic air compressor, comprising

acylinder, a piston mounted therein, aspring-
pressed main valve for controlling the inflow
and outflow of the water to and from the said
eylinder, the said main valve being provided
with a hollow stem forming an air inlet and
a leakage water discharge, and a spring-
pressed valve adapted to be engaged by the
said stem, to connect the latter with the gen-

eral water discharge, substantially as shown

and described. | |

6. Ahvdraulic air compressor comprising a
cylinder having an air outlet and an alr inlet
at one end and awater outlet and inlet at the
other end, a piston in said eylinder between

‘the respective air and water inlets and outlets,

valves for controlling the admission and dis-
charge of air from the cylinder, a valve for con-
trolling the admission and discharge of water
to and from said eylinder, said valve being
held in one position during the forward stroke
of the piston, means for exhausting the re-
maining air from said cylinder at the end of
the forward stroke of the piston, whereby the
air pressure is reduced, and means for auto-
matically moving said valve to its opposite
position when the air pressure in the cylinder

is reduced, as set forth.

7. A hydraulic air compressor comprising &
eylinder having an air outlet and an airinlet
at one end, and a water outlet and inlet at the
other end, a piston in said cylinder between
the respective air and water inlets and outlets,
valves for controlling the admission and dis-
charge of airto and from the cylinder, a valve
for controlling the admission and discharge
of water to and from the cylinder, said valve

being held in one position by the pressure of
. the water in the eylinder during the forward

stroke of the piston, means actuated by the
piston at the end of its forward stroke for ex-
hausting the remaining air from said cylinder
whereby the air pressure therein is reduced,
and means for automatically moving said
valve to its opposite position when the air
pressure in the cylinder is reduced, as set
forth. |

8. A hydraulic air compressor comprising &
eylinder having air and water inlets and out-

lets at the opposite ends, a piston in said cyl-

inder,valves for controlling the admission and
discharge of air to and from the cylinder, a
valve for controlling the admission and dis-
charge of water to and from the cylinder, a
stem for said valve extending into the air
space in said eylinder and adapted to be held
in one position by theair pressurein said space
during the compressing stroke of the piston,
means for exhausting the remaining air from

the cylinder at the end of the eompress@ng-

stroke, and means for automatically moving
said valve stem to ifs other position on the
fall of the air pressure in the cylinder, ag set
forth., |

9. A hydraulic air compressor comprising a

cylinder having air and water inlets and out-

lets at its opposite ends a piston in said cyl-
inder, valves for controlling the admission
and discharge of air to and from the eylinder,
a valve for controlling the admission and dis-
charge of water to and from said cylinder, a
stem for said valve extending into the air
space in the e¢ylinder and adapted to be held
in one position by the air pressure in the cyl-
inder on the compressing stroke of the piston,
a spring connected to said stem and adapted
to move the same to its other position when
the air pressure in the cylinder falls, and
means for exhausting the remaining air from
said cylinder at the end of the compressing

stroke of the piston, as set forth.

10. A hydraulic air compressor comprising
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when | the!

~acylinder, a piston therein, a water inlet and
outlet at one end of the eylinder, a valve con-
trolled air outlet at the other end of the cyls
4 valve for controlling the ladmmission
otirisiand ﬂlS{llﬂTﬁi} of hwater to .-;11’1(1 front the evl-:
1 Inder,a hollow stem for said valve extending |
1 into thé aiv space in the eylinder and adaptedé
0 tobe held in one position by the air pressure.
i anithe eylinder onthie compressing stroke of |
the piston; said stem having its hollow ar
~ranged i to form an aiv inlet fm the eylinder:
Cand: p;OYldG’*d withia valve, means for Gpemn o
said valve at ithe end of the emupresmm o
stroke of the plston to exhaust the remaining |
Cairfrom the evlinder and means for automati-
Cecally moving: said stem to its other position |
ml“ pressur @ m ;:5{1 1@ e‘i"lmdm 18%
élo‘a"meta, asiset forthy o0
5 A hydraulic air; mmpz_ PSSOT 00111131 isi ﬂg
55}1;@}’“51111'&1&1?,,; a piston therein, a valved aiv out-:
~and outlet at/the other end of same, a valve
tor eontrolling the water inlet and outlet, a
5110]1@?&' stem f& said v

éfmd provided with a valve arranged to be |
operated: by the piston at the end oi’. its ciom- |

alve extending into the
air 5{);:1{?0 mn the e*a'hndm and a{hpted 10 be
pressed in one direction by the air pressure |
1n the eylinder during the compressing stroke | 1

of the pmtou gaid mem having its 11(311{)?5'&1;* I EEEEERE ? |
“ranged to formian air inlet i@l the ¢y 1111(1{}1*‘%

S s 15 45 7<Cc

pressing stroke to open the air inlet andiex-
baust: ﬂm remaining airv drom the (“‘;‘1131(*1%1
and 111@311%’ for
hmm i the otherdirvection w hen theairpy f‘**-mr
ure

e.;uutmnah_eallv moving

m thie eylinder is lowered, as set forth.

19

caid

A hydrauiic air compressor C‘(}I‘ilpll‘wlnﬂ'é

A GE‘]H}dfﬁl o piston therein, a valved ouflet | |

1{1115, as %ot {m‘th

ﬂ ];RECII [‘ h A,L fHOI I*t

Tﬁ“’"ltue%@s

- THEO. H{}bTER EREREEN

cextending

to be opened
at the end of ‘Lhe compressing str oke of the o0
piston whereby theremaining airis exhausted 111
from the gylinder, and a spring cénnected to 1111
thestem and adapted to b{u plaae(l underiten-
| siom: during the compressing stroke of Hwé
1}1%101“1 to move the stem in ihe otlier direc- :
| tion:when the ml“ preﬂsme 111 ﬂw Gﬂmdm

for the aiv at one end of the evlinder, a water 1
1nlet and outlet atithe otheér end thewot; Ao
i nvalve dor controliing the water mlet and ot i

let, a hollow stem i@] satd valve N
‘through the piston ta the op pasfce end of the
Cy hnﬂm and adapted to be pwssed 111 one di- @
1@{31:1131 byithe air pre%ame in: the ej,lmderé
during the compressing stroke of the piston.
said stem having its Tollow arr anged to form |
an aiv inlet to the: eylinder, a valve control- |
| ling the air inlet, and arranged '

. : H : H : H

L SED ﬂICh;:H;HH?HEHH%HEHHéﬁguu;u;
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