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- Unrrep STATES PATENT OFFICE.

ETTCRENEY . T

'EDWARD H. WEATHERHEAD, OF CLEVELAND, OHIO.

HYDRAULIC AIR-PUMP.

| SPEGIFICATION forming p_a,rt of Letters Patent No. 503,819; da.fed August 22, 1893, |
© Appliostion fled July 23,1890, Soriel No. 359,667, (Yo model ' a

To all whom tt 7%»::&?/ concern:
Be it known that I, EDWARD H.

at Cleveland, in the county of Cuyahoga and

State of Ohio, have invented certain new and

useful Improvements in Hydraulic Air-
Pumps; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
of the invention, which will enable others
skilled in the art to which it appertains to
make and use the same. -' .

The invention relates to hydraulic air

~pumps of the variety in which hydraulic
- pressure. is employed to compress air or to

L§
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force air under

pressure into a chamber or
receptacle and in which the action of the ap-
paratus is automatic and -continuous as long
as the hydraulic pressure is maintained and

. W EATHER-
HEAD, a citizen of the United States, residing

excessive back pressure of air is not encoun-

tered. - o :

In the accompanying drawings Figure 1 is
o vertical central section of the apparatus
with the parts in position to begin the expul-
sion of the air from the air chamber in the

top of the apparatus. Kig.21s a similar see-

tional view with the pump pistons, valve and
diaphragm at the upper limit ot their stroke
after the air has been expelled from the said
air chamber. In these views the diaphragm

chamber is broken at the sides to bring it
. Fig. 3 is a central vertical
section showing the position of the valve and

within the sheet.

lower piston when the fluid is discharging

from the space below the upper piston and
beneath the diaphragm. . -

The diaphragm chamber and a broken sec-
tion of the piston chamber are reduced to get
‘said parts in the drawings. -
In the several views 10 represents the main

casing, which is advantageously cast in a sin-
ole
b

 ferred. This casing is provided with aninlet

50

port 11, for the fluid under pressure, such for
example, as is ordinarily obtained from city
mains, and an outlet or exhaust port 12, in

...............................................................................

> piece with all the parts and chambers
therein, but it may be made sectional if pre-

i

10 do.

vided for.

main valve. Thus there is a chamber 13 for
the valve 14, a chamber 15 for the piston 16,
and a chamber 17 for the piston 15,

" The chambers 13 and 15 are of different

diameter, and the valve 14 and piston 16 of

correspondingly different area so that the
pump may act automatically as it is designed
Thus it will be seen that the valve 14
and piston 16 are rigidly connected, the con-
nection in this instance being a tubularneck

60

having side openings 17/, but any other rigid

open work connection may be used.- The op-

posed faces of valve and piston are exposed
to the full head of water pressure at all times,
and of course as the area of the piston 1is

greater than the area of the valve, the parts
will move downward if unaffected by other.

conditions. Other conditions arehowever pro-
It will be noticed that the cham-
ber 15 for piston 16 is closed at its bottom and
sides, but fluid is enabled to enter said cham-
ber through the openings 17’ into the conneec-
tion between valve and piston, and thence
through openings 18’ in auxiliary valve tube

19 down beneath the said piston16. The tube
19 is open at its lower end, and is packed in

the piston 16 so as to be fluid tight about its
sides. .Whatever the positions of this piston
and tube the tube never is withdrawn from
the piston. It will be noticed that the free

space within the connection between valve 14

and piston 16 is of such length that when the
tube is down,as in Fig.1,80 that its openings

18’ are berreath the valve,1t may remain there
1 and continue to supply pressure fluid beneath-

piston 16 until said piston has moved up to the
limit of its upward stroke. F¥or this purpose

1 the valve may be formed as shown and thus

extend said open space into the body of the
valve. _ _ el

- On the top
combined air and water chamber 20, suitable
flanges on the respective parts, not shown, be-
ing provided for bolting them together. 'The

70
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of the casing 10 18 secured a

05

chamber 20is made of two horizontal sections

between which is fastened a flexible, prefer-

this instance at right angles toport11,though | a bly-rubber; diaphragm-21;-adapted-to-play- -
it may sustain any other relation thereto. In-
side the casing are what may be, for conven- |
ience of description, termed three different
chambers for the two different pistons and the

between the upper and lower interior sur-
faces of said chamber. The top of the said
chamber is provided with suitable air inlet
and outlet mechanism 22, so that the cham-

100
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ber may be shpphed mth frosh air from. the
~outside-through one-channel ‘and- -discharge -
~through the nozzle by hose, or otherwise,
Conneoted with the dlaphragm 21is a tube-

5 23 which passes centrally through a paeked

--------- ~opening in the-bottom:of: ohamber 20-and ex=j|

~ tends some distance into plston chamber 17"

‘in the upper portion of the main easing. A

~ piston 18 is attached to the lower end: of this

- 10 tube and is adapted to play up and down in

| - its chamber according as the pressure fluid is"

directed to one side or the other through the:|

- operations of the main valve Thus a. ohan--
- nelor duct 24, open to the main inlet has a

. 15 lateral opening 25, at its top into the oham-—

~ ber 17 behind plston 18, and the valve cham-

~ber 13,'has a ououmferentlal slot ‘or opening

26 about its lowerportion through-which fluid-

- isadmitted from said chamber, (Fig. 1) into-

- 2o 'the open space 27 about said Valve chamber .

- and thence into the chamber 17 beneath pls--

ton 18. Another duect or channel 28, 1eads
from-the bottom and 'side of chamber 17 up:
1111;0 the dlaphraﬂm chamber 20 throuo'h Wthh

.....................................................................................................................
............................................................................................................................

phmﬂ'm at the same time that it bears on the
bottom of piston.18. |
“"T'he: dumllary valve ‘tube 19 is paoked in

- ‘both thevalves 14 and the piston 16, so asto
- 30 ha,ve anindependent sliding movement there-
‘in‘at the sameé time thdtlt is fluid tightabout

its sides in said parts. ‘In ‘this instance the|
said tube’is shown as having -a stem at its’

- upper portion which forms 1ts continuation .
| 35 into ‘tube 23, with-a head 29 which prevents:
its béing drawn out of piston 18,'but thetube:

- itself if- closed at the ‘top, mwht be- eo ox-r-

‘f‘tended o
~ .The Operatxon isas follows: Aesummo- that
40 ‘the’ parts are down-at all’ pomts, the pressure
- “fluidenters between the main valve and lower !
~ piston through holes 17/ and 18’ and through

‘tube 19 to. the space beneath piston 16. Th'lSF :

~ ‘canses said piston and ‘the valve 14:to rise,

45 say to, the “position seen in Fig. 1. At the'

- start of th;ls upward movement the ‘tube 19:

‘of course is down so "that ‘the holes 18" are:
“free for the passage of fluid from the open:

~  _space’in'the neck eonueo’omu' thé main valve.
o :50 ‘and lower piston, as:seenin Flcr 1, and it re-:

- ‘mains:down until raised by the pleton 18 asﬂ

~ hereinafter explamed The fluid entering:

- ‘through the channel indicated causes valve

~ and plston, 14 and 16, to rise as seen in I‘lg :
55 1till the valve passes inlet slot or opening|
- 26,4t the bottom of valve chamber, ‘when|
'rﬂmd pressure 18’ admltted beneath plston 18

~and ‘the dlaphragm 21. Meanwhile fluid:

. ‘pressure is-behind ‘piston 18 through opening:|

6o 25, but this is counterbalanced: by the 111‘688-5
. ure from ‘beneath the piston while a ‘heavy.
upward pressure is ‘introdueced beneath the

s mounted upon the upper side of ‘the dia-.
65 phragm with:a large disk 80,and betweenthe
~ joint pressures. thus mtroduoed and bearing’

...............................................................................................................................................................................................................

_these parts are eerued upward and the air
in“the chamber-above-the diaphragm:-isforci-

bly expelled through the channel provided
forthat purpose. As the piston and dia-
‘phragm rise, the head 29 on tube 19 is en-
rgage dandsmdtubemomrledUp """ with them"
untll it reaches the upward limit of its move-

ment and the openings 18"are brought above

valve 14, as.seen in Figs. 2 and 3. This ac-

_comphshed the several parts are in position
“to begin the reverse movemeént. The fluid

beneath lower: piston 16 underthe downward
-pressure-on said piston is forced out through
“tube 19, the’ ho]es 18" and the outlet -or ex-

opening 26, Fig. 8. This-opens ‘the ‘way “for
the dleoharﬂ*e of the fluid ‘benedth: ‘piston 18
and the- dl&phl‘&ﬂ'm and ‘the fluid “pressure
again asserts -itself throu*:rh ‘opening 25 ‘be-
hmd piston 18 drawing the dla,phrafrm down

piston 18 carries the tube 19 down’‘tostarting

| position and the piston and dmphraem also
‘reach their downward limit. Tt will ‘be no-
ticed that'the exhaust is’from‘the topside of
thevalvechamber; and thatithe pressurefluid

which actuates’ ‘rhe upper piston-and‘the dia-
phragm first enters through -slot ‘26 beneath
the valve and ‘then d1scha.rcres back ‘through
said ‘slot above the valve. Su1ta,ble webs, not
shown, connect the valve chamber w1th ‘the
surroundmﬂ' casing above slot: 26,’but are so

located as not to- mterfere with the fluid space
| about said chamber. Because of its function

“with relation to valve 14 and-also in: orderithe
~more readily to 1dentify ‘the 'piston 16 in‘the

‘claims, T deswnate 113 by the term ‘“governing

piston.”
A ma,terlal advantage is - obtamed in the

1use of a dlaphraﬂ'm by-which'toforce the air,
‘over a piston or Pplunger, by Teason of the
fa,bsenee of weight -or ‘friction 'in‘the ‘dia-
‘phragm. ‘If a pluneer or -piston were used -
sinstead of a diaphragm the friction: ‘upon ‘the
c¢ylinder and the Welfrht would -have to ‘be

‘overcome by the ﬂUId ‘pressure-by-which‘the

80

.exhaust port 12, The valve.14 and the pis-
‘ton 16 then further descend: until-the piston
is'seated at the bottom ‘of 'its: ‘chamber ‘and
the valve is carried -down " ‘past. the :slot-or

Kele
‘and ex ___e_l_ll_ﬂ_ﬂ'...-t_]le__h_ﬂllld ‘from ‘the: dmphragmﬁ_

..-:.chamher. ........... In. this downward movement ithe . .

95
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105
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‘pump "is operated ‘before pressure would be

‘exerted to- compress or force'the air, and ‘sev-
eral pounds of such pressure to the: square
‘inch would berequired. In places'wherethe
pressure is low, either by reason-of ‘the nor-
‘mal pressure bemﬂ' low or by reason of ‘the
-elevated location in ‘which the pump - may be

used, it is of the highest: nnporta,noe that as
1little weight or: frletlon be-encountered as
i| possible,as otherwise'the pump mlght*refuse .
y| eatirely to act. The range of pressure in
.| different places is-very great ‘say'fromiten-to

diaphragm ‘through chzmnel 28. Thetube?23 | a- hundred ‘pounds-to the- square inch, and-it

toworkin either case. Of-courseif the pump
‘be so' constructed ‘that the lowest :pressure

agamst the plston 1‘3 and ‘the dlaphra.ﬂm, na,med be reqmred to operate 1t the ﬁump

[20
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18 neoessary that'the-pump-should:be adapted )
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would be useless in. many places, but by the

use of a diaphragm which has no perceptible

weight and no friction whatever, the only re-
sistance to be overcome is found in the nec-
essary valve and pistons, and this leaves a

measurable pressure to be taken off to com-
press the air even when the pressure is un-

- usually low, and makes the pump available

10

eration as herein shown and described, per-

in places and under conditions where it would
not be available if not so constructed. |
‘The diaphragm 21, in the relation and op-

 forms the function of an ordinary piston of

I5

20

~which it is the mechanical equivalent. -
Having thus described my invention, what

I claim as new, and desire to secure by Letters
Patent, 18— | o |

1. In a pump to compress or force air by

water pressure, the main casing having a
valve chamber and a valve therein and a pis-

ton to operate the valve, a piston chamber

and a piston above said valve chamber, and

water passages from one chamber to the other,

in combination with an air and water cham-
ber provided with an air opening in its upper

portion, and a water passage in its lower por-

‘tion ecommunicating with the aforesaid valve

~and piston chambers, and a diaphragm sepa-

_30

rating theair and water in said chamber, sub-
stantially as described. _ -

2. The main casing having a piston cham-
ber in its upper portion,a chamber with a cen-

~ trally attached flexible diaphragm on said

35

casing, and a piston attached to said dia-
phragm working in said piston chamber, said
casing having passages for the pressure fluid
to enter upon both sides of said piston and

- on the lower side of the diaphragm, and a

40

valve to control the flow of the pressure fluid
and a governing piston, substantially as de-
seribed. L

3. The main casing having a valve cham-
ber and valve, a piston chamber and piston
above said valve chamber and passages for
the pressure fluid leading into said valve

chamber and into the piston chamber behind |

LY Tl

the piston therein, in combination with an
air and water chamber having a diaphragm
connected with said piston and a water pas-

_3.

sage between the lower side of the sald pis- 5o

ton and the lower side of thesaid diaphragm,
substantially as described. _'

4, In a hydraulic pump, the main casing
provided with a water valve and a piston of
different area rigidly connected, in combina-
tion with a combined water and air chamber
having a flexible diaphragm at its center, a

55

piston in the main casing connected with the

center of the diaphragm, an auxiliary water
{ valve tube operated by said piston and ex-

tending through the aforesaid valve and pis-

ton, and fluid passages, substantially as de-

5. The main casing having a piston cham-

ber in its upper portion and a pressure fluid

duct leading to the upper portion of said
chamber from the main fluid inlet and enter-

ing above the piston therein, and a valve
‘chamber beneath said piston ehamber hav-
ing an opening for the passage of pressure

Auid to and from the lower- portion of said

piston chamber and beneath the piston, a pis-

ton and a valvein said chambers, respectively,
and the diaphragm and the governing piston
substantially as described. |

ber with a lateral opening, a piston chamber,
and a combined airand water chamber above
the piston chamber, and fluid duets leading
into both of said chambers supplied through

the lateral opening in the valve chamber, in

combination with a central diaphragm in the
air and water chamber, and a valve and pis-
ton in thevalve and piston chambers respect-
ively, and the governing piston substantially

as deseribed. . - | |
Witness my hand to the foregoing specifi-

cation this 16th day of July, 1390. |
~ EDWARD H. WEATHERHEAD.
Witnesses: o -
H.T. FISHER,
NELLIE L. MCLANE.

60
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6. The main casing having a valve cham-

8o
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