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(Model.)

- To all whom it may concern :

Be it known that: we, AUGUSTUS H.AkMAN
| aud GEORGE K. OSBORN citizensof the United

States, residing, respectlve]? in Brooklyn and

Bay Ridge, in the county of ngs and State.

of New York (formerly of Brooklyn, New
York,) have Jomtlv invented certain Improve-
ments in Hydraulic Relays or Automatic Res-

“ervoirs for Storage of Water to Supply Tem-

10

porarily-Increased Consumption, of which the
following is a description.

In bmldmgs supplied with water from city

- water-works, and especially in dwellings, it fre-

j ']'5
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Hoors. -
the case) the size of the supply-pipe is insuffi-

quently occuls that when water is bemg drawn
from one or more faucets in the lower part of
the building the supplyiscutoff from the upper
In dwellmﬂ* houses where (asisusually

cient, this difficulty is invariably encountered,

proving a great annoyance to their inmates.

Ouar mventlon has for its object to prm*lde

a means whereby this difficulty may be in 2
and 1t consists in the

great part overcome;
arrangement of an air- tight vessel in such op-

erative connection with the service pipe or.
'plpes that the water entering through said
pipe or pipes compresses the Volume of air

contained in the vessel until it exerts a reac-

tionary pressure equal to that in the pipe,
which pressure will act to expel the water from
- the vessel when the pressure in the said pipe
~ decreases; also, in certain details of construe-
~tion and Ermnwement all of which will be

more fully herema,fter set forth.

In the drawings, Figure 1 is an elevation

1llustmtm o the relay and its necessary connec-
tions when arranged upon the upper floor of

a building. Fig. 2 is an enlarged view of the.

relay in vertical mid-section. Ifig.3 is an ele-
vation illustrating the relay and its connec-
tions when arra,nffed upon an intermediate

floor, an air- mJectmg device being shown in

45

connectlon with the relay. Kig. 4 s an en-

larged. vertical mid-section of the relay, show-

ing its connections in detail, when arranged
as in Tig. 3. TFigs. 5 and 6 ‘are views of the
air-injector, the latter showing a modified ar-
rangement of the cocks and check-valves; and
Fig, 7 1llustlates a modlﬁcatwn of the relay

‘vessel U and pipe B together form the relay,

point is reduced, a small quantit’y of water

Re‘ferling to'Figs. 1 and 2, let A represent
the water-service pipe of a building, having
the usual connections for Supp]ymn sinks,

5'0

‘baths, wash-bowls, closets &e.; and B, the EE:-_

tremity of this plpe, or a bmnch pipe from it,
connecting with a strong air-tight vessel, O
The pipe B enters the vessel C at the top and
passes down through the same to or near its
bottom, where it is pmwded with a suitable
Opemng for the passage of the water. The

55
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which, as shown in these figures, we have ar-
ranged at the top of the bmldmo' or at the ex-
tremity of the supply-pipe A. The inlet-pipe
is provided with a cut-off cock, a, and the ves-
sel C with an air-cock, b, at the tOp, and a wa-

ter-cock, ¢, at the bottom.

The operation of the relay thus arranged is

as follows: The vessel C being full of air and

the cocks b and ¢ closed, the cock is opened
and wafer admitted to the vessel through the 70

pipe B. As the water rises in the vessel 1t -

covers and submerges the open end of the pipe
B, sealing the same and preventing the es-
cape of air, and as it further rises it compresses

the eonﬁned air contained in the vessel until 7y
the tension of the air equals the pressure of

the water, when theentrance of thelatter ceases
automaticall y. Aslong as the pressure of the
water in the pipe B remains uniform the water
will remain in the vessel C; but when its press-
ure 1s reduced by dmwmﬂ from the pipe A at
any of the faucets 1 2 3, éuc a portion of the

30

‘water in C will be forced out by the expansion

of the compressed air above it, and will flow
through the pipe B into the pipe A, where it
will, if needed, supply or partially supply the
running faucets. Thus the pipe A and all its
branches will be kept constantly filled until
all the water has been forced out of the relay,
when a partial vacuum will bé formed in the
latter and the outward flow will cease, as it
began, antomatically. Thus when some fau-
cet on a lower floor is opened, as at 1, and the
pressure in the pipes above or bevond that

QO

95
W111 flow out of the relay into the pipes and

out at the faucet until the pressure in the pipe
A above 1 and in the pipe B equals the ten




- sion of the air in C, when, an equilibrium be- |

~at 5, be opened, the pressure in the pipes A

ing esfablished, the flow will cease; but if,
while faucet 1 is running, another faucet, as

and B will be still further reduced, and an in-

creased flow of water from the-relay will be
If the lower faucet, 1, requires for

effected.

- the time all the water that the pipe A can sup-
ply, then the faucet 5 will be supplied entirely

. IO

from the relay until all the water in the latter

is exhausted. When the faucets 1 and 5 are

~ closed the relay will be again automatically

15

. 20

charged with a supply of water, as at first,

- If the relay is intended to furnish water to

the faucets on the upper floors only, a check-

valve, ¢, may be arranged 1n the pipe A atsome
~ point below the lowest faucet that is and above
~ the highest that is not to be supplied by the

relay. When thus arranged none of the con-
tents of the relay will be discharged when

- drawing only {rom the faucets below the check-

valve. In case there should be an excess of

~air in the relay, which would act to prevent

 the admission of water up to its full discharg-
Y
~ _the water entering through the pipe B has
risen. to the desired height in the vessel and |

-

ing capacity, the cock b may be opened until

the necessary volume of air been forced out.

B Should sediment collect in the bottom of the.

vessel C it may be removed by opening:the
cock ¢, when it will be discharged with the

outflowing water. DBy closing cock @ and open-

ing cocks b and ¢ the fluid contents ot the re-

. Iay may be discharged for cleaning or repairs.

35
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the further discharge of water.

50

55

60

It is desirable that the level of the water in
the vessel C may never fall below the mouth
. of the pipe B, so as to unseal the

same and
permit of the passage of air through if. Under
some circumstances or in case the air becomes
sufficiently raretied to cease forcing the water
out before its level descends to that point, this
desideratum will be accomplished with the
construction thus far described; but when
such i1s not the case or when otherwise de-
sirable, we provide a valve which seats itself

when the water-level reaches a point slightly

above the mouth of the pipe B and prevents
The preferred
construction of this valve is shown in Fig. 2,

the lower portion of the pipe B being curved

upward and flared slightly to form a suitable
seat for the ball d, which is made of some im-
pervious and slightly-yielding material, to
adapt it to its seat, and is somewhat lighter
than water, to enable it to float. It may con-

sist of a hollow rubber ball filled with air, and

be confined and guided by being inclosed with-
in a light frame or cage attached to the mouth
of the pipe B; or, 1n lieu of this, a guided float
bearing avalve or some equivalent float-valve,
as shown at Fin Fig. 4, may be employed, the
only requisite being that the valve shall be
closed automatically by the falling of the water
to some predetermined level.

When the relay is situated at the top of the
building and is connected to the extremity of
the supply-pipe A its form and connections

242,806

are of the simplest kind, and its strength need

not be so greal as when placed at a lower

level, where the water-pressure 1s greater. In
many cases, however, it may be preferable to

place the relay at some intermediate point be- .

tween the upper and lower discharge-faucets

and arrange it to supply either the entire sys-

| tem of pipesthroughout the house or only those
~above or beyond itself. The Jlatter arrange-

75

ment is shown in Fig. 3,in which A represents

the supply-pipe which condacts water to the

relay; B, the vertical pipe in the latter, and
{ Af the supply-pipe leading from the relay to

the faucets beyond. The pipe A is provided

with a check-valve,e,interposed at some point
“between the relayz;and the branch or fmlcet,;

tapping the pipe A nearest the relay. The

‘effect of this arrangement is, that the check-
valve permifs the water to pass through the
pipe A to the relay, but prevents its ﬂowmo
‘back again info the pipe, so that the fauc-ets
which tap the pipe A are unaffected by the

relay, which supplies only the faucets beyond
itself or those from the pipe A’. This con-

go - |

struction has the advantage that no decrease

1 of-pressure 1n the pipe A can rob the relay of

any portion of its water, which is all retmned
to supply the faucets beyond |
In some connections, such as that Just de-

-seribed, the pressure necessary to lift the wa-

95 -

ter to the upper flooris so great that when the

ure of the atmosphere, as first described, the

relay is started with air at the normal press-
100

alr will not expand with sufficient force :to ex-

the relay and raise it to the height required.

the relay enough air to raise its tension suf-
ficiently to approximate the pressure of a
column of water of the height to be lifted.
This may be done by means of an air-pump or
bellows; but we prefer to use for this purpose
some hydraulic air-injector which can be per-
manently attached to therelay, so as to be al-
ways ready for use. A convenlent form of
such a device we have shown in elevation in
I'g. 3, and on a larger scale in section in
Figs. 4 and 5. Referring to the latter figures,
D is an air-tight vessel situated, for conven.
ience, directly over the relay.and receiving the
end of the supply-pipe A. The vertical pipe
B from the relay passes up through the vessel

| D, and opens inside the latter, near its top.

The delivery-pipe A’ taps the pipe B between

pel the whole volnme of water contained in

To meet this difficulty, we pump or force into - :

10§

110

II§

20

the two vessels, and is provided with a cut-off

cock, /. A similar cut-off cock, ¢, is placed in

the pipe B, between the pipe A’ and the vessel
D, and the latter is provided with a water-
cock h, to drain off its contents, and with an
a1T- cock b, to admit air. Thig la,tter cock may

| be in place of the one in the relay, as before

described, or in addition to 1t. During the or-
dinary operation of the relay the cocks are
turned as shown in Fig. 4, permitting the wa-
ter entering the pipe A to flow up through
vessel D into and down pipe B, and out at
pipe A" or down pipe B into the relay, or

125

130

8o |
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ing or other constructwu where a water-sup-
ply is used, the combination of an air-tight
vessel, C, the service- -pipe A, arranged to ad-
mit Water into the lower pamt of said vessel
C, and provided with the ordinary fauncets,
and-an automatic check-valve, ¢, arranged in
| said service-pipe, whereby the water 1s per-
mitted to pass freely to the vessel G, but pre-
vented from flowing back beyond the point
where the said valve is located, substantially
as set torth.

2. As a hydraulic relay for supplyi mg those
faucets or outlets from the service-pipe of a
building that are farthest from the main,and

.from the Ielay up plpe B and out pipe A’
as the case may be; but when it is desired 130
force air into the relay the operation is as

. follows: The cocks «a, g, and fare closed and
5 band k opened, which permits all the water |
- contained in D to escape through the latter
- cock,and causesthe vessel tofill with air which
enters through cock 6. Cocks b and  are then
closed and cocks @ and ¢ opened, thus admit-
o ting a stream of water into the vessel D. As
the water rises it forces the confined air to the

~ top of the vessel and down the pipe B into the
relay, as shown in Fig. 5. When the vessel D
is nearly full the cocks ¢ and « are closed and

65
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20

the relay.

b and h opened, to drain off this water and fill
the vessel with air, when the previous opera-
tion 18 repeated, and both are continued until
the desired quantity of air is aceumulated in
should any of the air in the ves-
sel C leak out or be absorbed and carried
away by the water it may be restored by the
Opemtion of the mjector, as just deseribed.

In Kig. 6 1s shown a moditied arrangement of
cocks for the air-injector, a three-way cock, 4,
being substitnted for thecocksa and k,and an-

~other, j, for the cocks b and ¢, the operation

being substantially the same.. In this view,
also, we have shown the check-valve ein a dif-
ferent place, though its effect isnot altered.
- -We consider it preferable that the pipe B
should enter the vessel C at the top, though

- this is not material to its operation, as it

35

43

pairs.to the service-pipes. _
weight of a column of water in the pipe to
'the pressure in the relay, and thus reduces

~might enter at the side of the vessel, or even
at its bottom, as illustrated in Fig. 7, in which
latter cases we consider it preferable to arch

the pipe A to a height ‘equal to or above the
highest level of the water in the relay.

thrown open to the air,asit may be during re-
It_also opposes the

the tendency to leak thmugh the valve d ;
in case no valve i1s used, 1t tends to prm eut

“the too great escape ot water, whereby the
end of the_ pipe B might be left unbealed

- Besides its usefuluess in supplying the ba-

50

'60

sins and fauncets in dwellings, onr invention
is especially applicable to hydraulic engines
or air-pumps operated from service-pipes used
for other purposes. These, to be effective— as

Jinsupplying lamps with alr—-must run steadily
and constantly, which they would not be able

to do without a relay, where they arelikely to
be robbed of their water by opening faucets.
Sach an air-pumpor hydraulic engine is shown
at E in Fig, 3.

- We Gldll]] as our invention.

1. As a relay for the service-pipe of a bulld

This |
constructlon serves as a seal and insures the
retention of the water in the relay when it is

| o

to: prevent their being robbed by the faucets

nearest the main, an air-tight vessel, , con-
nected with the main service-pipe at a point

beyond the farthest faucet or outlet from the
main, substantially as shown.

3. The combination ‘of the supply-pipe A,
relay B C, faucets or other outlets 1 2 3, &c.,
arranged in tiers on the different ﬂoors and
an automatic check-valve, e, arranged in the

75

30

pipe B, whereby those fa;ueets ‘between said |

valve and thewater-main are cut off from the
operationoftherelay,substantially as setforth.

4. As a hydraulic 1*elay adapted to be filled
with air compressed beyond the tension of the
atmosphere before it is connected with the

water-service pipe,the combination of the air-

tight vessel O, the water-service pipe opening
mto the same ‘Lt or near its bottom, and the
cut-off cock «, arranged in the m]et—pme sub-
stantially as shown, whereby the escape of air

go

from the vessel G prior to its attachment to 9j

tlle service-pipe may be prevented.
. In a hydraulic relay consisting of an air-
t ght vessel, C, and connecting-pipe B and ar-

ranged to expel its contained water by the elas-

tic pressure of its contained air, the combina-
tion, with said vessel and pipe, of a valve ar-

ran ﬂ*ed to prevent the {urther discharge of wa-

100

ter when the level of the latter descends to &

predetermined point,substantially as setforth.
6. In a hydraulic relay which expels 1ts wa-

ter by the force of compressed air contained

within it, the elastic ball d, arranged to seat
itself upon the mouth of the inlet-pipe when
the level of the water in the vessel C falls to
a predetermined point, substantially asshown
and described. | |

In witness whereof we have hereuntosigned

our names in the presence of two subscnbm g

witnesses.

AUGUSTUS H. AIKMAN.
GEORGE K. OSBORN,

Wltnebses -
HENRY OOVNET
WALTER W. SOOTT._ |
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