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FFICE

BIRDSILL HOLLY OI‘ LOOKPORT N EW YORK

IMPROVEMENT IN rWATER SUPPLV REGULATOR FOR WATER WORKS

To all whmn 'bt My comem

“Be /it known that 1, BIRDSILL HOLLY, of
Lockport in the. county of ' Niagara and. State!

T -'*of New York,.have - invented :a. new and Im-:

:.'-erks and I do- hereby declare that the fol-:| A set of such pumps .are “kept constantly
-5}"ﬁ'n.=.10w1ng is a full, clear, and exact descuptmn”}
.. thereof, which. w111 enable those skilled in:the:

- .art:to malke and use the.same, reference being.

proved W"ater Supply Regulator for Water-:

-had to the aecompanymg dramngs formmgf‘

| _'f]i;' --_-pa,rf of ;this speclﬁcatlon, 1n which—

. ‘Figure 1.is a front elevation of my inven-

. .operating mecha,msm removed toexhibit more

- clearly the :more- 1important featme.s of the
.. apparatus.
-~ ~ofithe gate- 0pera,t1ng mechanlsln with eertain
" parts of the same shown: in- sectlon
~ shows.a detail top.view of :the wiper .for set-

Fig. 5 is a:detail front elevation

Fig. 6

~Similar- letters of refuren(,e 1udlcate corre-

= spoudm g parts.

O regulatmn the. supply of water in the street-.
- .-mains.of .town water-works.
-’--;-;s-mme pa,ltluﬂdrly for those towns and: cities

" “The object .of: thls 1nvent10n is to pro*cflde"-_
- ;an effective and. reliable.; means . for governing'

It is designed

' . where. there iis no- natura,l :head . to ogive the

; _-;s requisite pressure for carrying the Water into
.+ the upper stories.of ‘the buildings, and where
- «the.water is forced -into the Street ‘mains by,
- _:water or:steam power pumps,-bnt-is -also ap-

- .plicable solely as-a fire apparatus in. any city,

. twhether supplied -with  artificial water-works
-+ .or.otherwise. - Its office,: more. Pparticularly. ex-

. .pressed, is: to.-regulate. the admission, of water
. to the motors which drive the forcmg pumps'
- Lsupplying water to the street.mains and pipes
~ - ibythe tlmely openmg or closmn' of the w&ter -
.' .Qg&tEb o |
-0 “When stea,m power is' emploved the same
;;j'-,j_;,_}f-:-_:.;i,..:_-;-mppamttm opemtes, 1n-the .same autom&tm
-+ _.Ianner, to open or countract :the steam- -pas-

jf?-.»j!'--.;._i.;fsages leading to the-: pump-engines by acting

'1; similar manner to that by thh 1t operateb
T the Wﬂf EI'- D’&tGS o

<In thosu towns .or. utleq Whl(,h are - unpro-.

v1ded with a- natural ‘head of -water of suita- |
- = .uble beight, the ‘proper pr essure to force the

A ‘Rig. 2 is a detailed section, showing a.
SO ::.modlﬁea,twn of -the. piston. chamber -K1g. 318 |
- asecond modification .of the piston- chamber..
- :Fig. 4 is a.rear elevatmn of ithe invention, a
.. -reverse view of Fig. 1, and having the gmte-'

: ”-;ef' buildings must be. 'obtdined by artificial

power, as steam or water power ;. and .for this
purpose steam- -engines or- turbmes are . com-

monly used to drwe any suitable forcing-

.pumps, as. rotary or reciproeating .pumps.

running to maintain a, constaunt supply in.the
.pipes. for ‘domestic and other ordinary pur-

‘poses; but . when from_ any cause, as that of
fire, a:Jarger supply and inereased pressure are
|.required, add1t10uml ‘pumps must .be put into
| operation, or ;those already working must be
driven with -greater velocity, and .it is the
.office of my 1nvent10n to accomplish automat-

ically the regulatwn of the supply and press-

|- ure.when ocecasion arises. for such. regulation.

For this purpose the pressure of the water
(in -the street-mains and the aCCessory .pipe
conne(*tmg them with the apparatus) is made

-use.of as a.means of communicating with the

wgulator and setting it in motion, after which
it performs its regulahng funetlons cmtoma,tl-'

S |cally, as. will be shown.
< sting the. aumllary gate mechanism in operatlon .

Flgure 1 is .a front elemtlon of " the - a,ppa-'

i.imtus complete

A B C are vertical pipes, and D a horizon-

--:tal pipe. commumc&tmg with.them. The pipes
{ A.and .C receive the water from the rotary
pumps A’ €/, which are. driven by the turbines
‘AH (JH
-leads to.some main pipe, from whence the
--::street-mmns branch off and ramify. throughout
-the town;or city. E is a sluiceway or water-
‘way, having gates E/ B/, which admit water
to the turbines driving the pumps. |

(Shﬁwn in red color.) The pipe D

As the gates are opened or closed, so will

j_;the bpeed ot the turbines and pumps. be accel-
-erated or retarded, and the quantity of water
forced into the plpes, and the .consequent

pressure of the same, be increased or dimin-
ished.

The 01*(]111%1*37 pressure for domestlc purposes

|-and ;other daily uses -will -be, in most cases,
‘about forty pounds .per square inch, and this.
‘pressure may be - kept up by dllVl[lg a suffi-

-¢ient.number of pumps at a slow rate of speed ;

‘but.should a fire break out, greafer pressme
RS |-and. quantity of water will be required for the
'-if;:upon any suitable .throttle valve or valves in | time in the street- -mains, and the increase of
L | the. speed of the pumps then running,. or the

|-setting in motion of other auxiliary pumps, B

-will be accomplished by the.regulator. |
‘K 1s a bed-plate, having uprights F/ F/ and
CTOSS: pl&te B, apon whlch latter a piston-

*n ater 11:1130 the street- m‘l.lllb and uppe.l parts I chambel 18 afﬁxed Thls chamber 18 provlded |

' H LA, 1 ' .:'Ilﬁ I!I ..
'. Hlﬁlill.l.l HHI-L' |!I I.H'; I '. =:1 1 jh mihhl . I .:..'- I - ql oo . f
i IL!-r! ot I!I - ThAe, ." H
n,oo I" i | '".:;!'i:i” ! :i ll; | . ..
e il o .
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with a piston, H, the rod I of which passes up |

‘through the top or dome of the chamber, as
shown. Above the dome the piston-rod bears
two cross-heads, J and K. I‘rom the cross-
head K an equal number of weights, In L/ L”
L, &e., are suspended, in such a manner that
when the piston rises the weights will not be
raised at once, but successively, so that the
impulse which raises them will be expended
in a succession of resistances, thereby prevent-
ing the piston from rising with a sudden jerk
or jump. - The cross-head J is a means by
which the piston is connected with the mech-
anism which is dependent upon it for action,
and will be hereinafter duly explained. M is
a water-gage, having a radial valve, a, within
a circular chamber, which chamber connects
with the piston-chamber, below the piston of
‘the same, by a pipe, b, and with any one of
the pipes A B D, &e., by a pipe, ¢, and 1s fur-
ther provided with a waste-water pipe, e. The
radial valve @ is on a shaft, which is connected
with the cross-head J, and the valve is placed
in such relation with the orifices of the pipes
¢ and e that, as the piston rises, the valve will
be moved, so as to offer less obstruction to the
water passing through its chamber, and when
- the piston falls the valve will be also moved
to a position where the passage of the water
through the chamber will be more obstructed.
The object of this arrangement is to maintaln
a constant and uniform pressure in the piston-
chamber, (except during the moments of the
~change in such pressure,) irrespective ot the
pressure in the pipe D and its connections.
The valve « is, therefore, arranged to partially
obstruct the water entering and leaving the
chamber through the pipes ¢ and e, respect-
ively, and the water, being so obstructed, will
‘be forced into the piston-chamber, and exert
an upward pressure on the piston H.

‘Now, if for any cause the pressure within
the pipe D should be raised, the same press-
ure will exist in the pipe ¢, and will be conse-
quently felt by the piston, raising the same,
and lifting its weights from the cross-plate on
which they rest; but the movement of the pis-
ton causes the valve in the chamber M to
open or make a wider aperture for the egress
of the water passing through the chamber, so
that notwithstanding the pressure has been
raised in the pipe D, the pressure in the pis-
- ton-chamber remains constant.

To illustrate it with definite pressures: Sup-
pose that there is a pressure of forty pounds
per square inch in the pipes A B C D, and In
all the street-mains, and that suddenly .the
pressure in said pipes is increased to one hun-
dred and fifty pounds per square inch, this
latter pressure will be felt in the pipe ¢ and
in the piston-chamber, causing the piston to
rise a short distance, and in doing so the ra-
dial valve is opened, and a greater egress for
the water provided, so that the greater press-
ure is compensated by a greater discharge,
~and-the pressure within the valve-chamber

Tie weights L I/ L, &e., are provided with
reference to the constant pressure to be main-
tained in the piston-chamber, and the aggre-
oate foree of these weights just balances the
pressure against the piston, or rather will
slightly exceed that pressure, so that the two
external weights will rest lightly on the cross-

plate, thus leaving the piston free to respondl

to the slightest increase or decrease of press-
ure in its chamber.

I will now describe the mechanism which
is set in motion by the piston to regulate the
supply of water to the turbines. N is a drum
on a shaft, which is continually turning it, be-
ing driven by the power which keeps up the
ordinary supply of water in the pipes. This
shaft is provided with a pulley, O, or other
means for rotating it, the belt or other means
connecting with any one of the turbines which
is constantly running. The drum N bears
two Dlelts, P P/, which latter run on loose
pulleys P P/’ on each side of the fast pul-
ley Q on the shaft Q. The belt I’ is crossed,
50 as to drive the fast pulley Q in a different
direction from the straight belt P for the shitt-
er R, which changes the belts from the loose
to the fast pulleys, is movable in two direc-
tions, and in whichever direction it may be
moved one of the belts will be shifted to the
fast pulley Q, and the shaft Q' revolved in one
or the other direction.

The shifter is merely a bar sliding in suit-
able guides, and provided with loops encir-

“cling the belts, to shift them to or from the
fast pulley. This shifter is operated by means

of a stud on the shaft to which the arm £ 18
affixed. This stud is shown dotted at g, and
works loosely in a hole in the shifter, so that
when the arm % is moved by the rod j, which
connects it with the cross-head J of the pis-
ton-rod, the shifter will be also moved to shift
the belts to or from the fast pulley Q. One
of the two belts will, therefore, be shifted onto
the fast pulley when the piston is raised or
lowered from its normal position.

The shaft of the arm & is hung in bearings
i, and this shaft bears another arm, [, (see I'ig.
4,) to which is pivoted a rod, m, which latter
is again pivoted to the cross-head J, and thus
assists the rod j in oscillating the shatt to
which the stud g and arms k, &, and [ are ai-
fixed. | |

The radial valve a is operated by means of
a rod, n, pivoted to the arm /, and to an arm,
0, on the shaft of the valve, so that when the
piston rises and falls the movement 1s trans-
mitted, by the rod m, to the arm [, which latter
communicates the motion, through the rod =,
to the arm o on the valve-shaft. When the
shaft Q' is set in motion it communicates the
same to the shaft S by means of gearing S'.
The shaft S bears bevel-pinions 5/, which en-
oage with thebevel-wheels Tl on the threaded
shafts T/, which, in being turned, raise the hol-
low threaded bosses U, which work thereon,

~nd which are.connected with the water-gates

and piston-chamber kept a constant quantity. | )y means of the clut¢h:rod-and link p p'. AS

o T B ;




 raise the gates..

- a ' manner smular to the first gate

977;411'3-”-' - f . o 3.

| the threaded bh&fts T/ are revolv ed the bosses ! motlon which revolves the threaded shaft T,
U are kept from turning by means of' tlie pro-
_]BthOI‘lb p”, which slide in contact with the
standards p/”/, and, when raised beyond the
end of the Sta,ndards, pass over them, and by

revolvmg with thé threaded ‘shafts cmbe to

g in the standards. - The wheel T is not keyed

on-its shaft, but . tums loosely thereon when
~ not coupled to the wiper p”, In-a manner to

The wheel T’ also-

be described hereinafter.
works loo&,ely on-its shaft, so that its respect-

~ ive gate may not be opened until the opposite
“one has been fully opened, and the supply of

water found insufficient to raise the. pressure

to the degree for which the apparatus was ad-

- justed. When such. is: the case the boss U, in

- rising, strikes againsta pin,¢’, projecting down
- from the wiper ¢/, and lltts the latter, bring-
ing its beveled end in position to 1mp1nge-i

agamst the projecting end of the rod », which

- fits loosely within' the hollow shaft S. The
“opposite end of the said rod is thereby pro-
- truded from the end of the hollow shaft, and |
- the said protruded end encounters a tnppmg“
device, which arrests the loose motion of the

~ wheel T. and causes it' to turn the threaded
- shaft.

This tripping  deévice consists of a
small rod, s, having arms ¢ ¢, one of which is
set upon a slotted. prOJectlon,

on the threaded: shaft. The: wheel TV may

~ thus berevolved indefinitely without turning
its shaft; but when the rod r is protruded by .

~ the .:Lctlon of the wiper ¢", the protruding end
~ encounters “one of the arms ¢, and dislodges

- the opposite arm from its seat on the stud-rest

u, when the rod s, no'longer supported, drops

its end s', which encounters the stud «/ on the
~ collar ' as the wheel T/ revolves. -

- Connec-
tion-is thus established between the wheel T’
and its shaft, and the second gate is raised in
The wiper
'’ rises on its shaft; being kept from turn-

ing by a set-screw, q’” httmg loosely n ¢ 'my
| Oue of the holes ».1n the wheel T,

*1n operation the’ flI'bt oate or gates are par-

| 't_m_,lly open to one or a sufﬁcwnt number of
~ turbines to supply water for domestic and
~other purposes, which will be, as the pointer

o indicates in Fig. 1, about forty pounds per

- square inch; but should a fire break out in
~any part of the town, any properly-authorized

person unlocks allydl ant and lets the full dis-
charge of water escape therefrom. The sud-

| den decrease of pressure it the pipes conse-
~ quent upon-the escape of a ld;rge volume of
. water 18 .felt throughout the entire system of

street - mains, and also in: the pipes of the

| regulator ‘and this decrease of pressure be-
© ing also felt in the piston-chamber the piston

th{_,reot falls. to the. bottom in a few seconds,

- and in so falling shifts the crossed belt P to |

- ‘The same result"takes place
~ when these prq]ectlom descend to the notches

__ , on the hub of |
-the wheel T/, and being so set the lower end
~ 8’ of the rod will ‘pass clear of the stud
~‘which is on the collar %'/, which latter is keved

and the first gate is opened, admitting A

greater volume of water to the turbines, and '
increasing the speed of thelatter. The pointer
o’ hzwmg moved (as shown in red color) to -

indicate the prearranged pressure to be main-
tained for fire purposes, the pumps are driven

to. keep the water in the pipes at that press-
ure, and the valve « being moved to permit

the water from the pipe ¢ to pass through the

gage-chamber with sufficient rapidity to main-
tain the pressure in the piston-chamber at its
original degree,(sayten pounds peLsgua.rem ch)
‘the. pumps “will then be kept ranning to keep.
‘the pressure up to the increased degree (say
“one hundréd and fifty pounds per square inch,)

while the piston remains raised higher, but bal-

anceéd, as before, and in readiness to respond :
to any change of pressure in the street-mains
and pipes A B D C. If the opening of the

first gate does not admit sufficient water to

raise the pressure to one hundred and fifty

pounds, or any other prearranged pressure,

‘the second gateis opened, as before deser 1bed—-—-

that is to s&y, the boss U encountering the pin

¢’ just before the projection p”’ passes over
the end of the standard p’” and raises the
wiper ¢”/. The wiper ¢/, being thus raised, en-
‘counters the rod #, pushing it to protrude its

Opposn:e end and trip the rod s, which couples,

‘in the manner beforedescribed, the loose wheel
T with the fixed collar «’, thus &,ettmg in
motion the threaded shaft, and raising the.

second gate, as before set forth A number

of streams having been taken from hydrants

in the Vlmmty of the fire, the pressure in the

mains remains uniform, for if the said press-

ure be suddenly increased by the sudden shut-
ting-off of all or many of such streams a re-
lief-valve is provided, the operation of which
is dependent upon ’rhe movement, of the pis-
ton, as any sudden increase of pressure would
produce an impulse which would raise the pis-
ton, and this act of raising would open the
rehef valve and permift the escape of a portion

of the water, and readily lower the pressure
throughout &ll the street and other pipes.
This Valve is shown at V, and is seated iIn the

lower end of* a pipe, as B.. The valve is con-

nected by a stem with a piston, V’, which fits

in a water-chamber, v, which 1s supphed by

a pipe, ', from the pipe B-itself, or one of
‘the adJa,Lent pipes.
piston being greater than the effective area of
the valve, the latter will be always closed by
the BXUBbS of pressure on the piston as long
‘a8 there is no outlet for the water in the cham-
ber V¥, but an outlet is provided by a-cock in
| the eqca.pe pipe v/, leading from the chamber.
"~ This cock is oper&ted by an arm, ¥/, to which -
‘1s pivoted a slotted rod, v'*/, which’ latter 18

' pivoted to the arm £, affixed 01:1 the same shaft
-as the arm I, the latter being connected with
the piston Cross- -head J, as before described..
‘The escape-cock w 13 arranged to open as the
piston rises to its highest point, the rod v/’

The effective area, of the

t[le fast pulley, thus settulg the shaft Q’ in°|-being slotted to permlt any ordlna,ry move-

e,
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ment of the piston without opening the cock,
and in so doing reduces the sustaining press-
ure in the chamber V//, and the said pressure
falling Lelow the pressure acting downward
upon the valve V, the latter is pressed down,
thus permitting a volume of water to escape
from the pipe B, and thus relieve it from burst-
ing pressure. The escape-cock agailn closes
when the piston recovers its normal position,
and the pressure in the chamber V# agaln
closes the valve V.

As the pressure in the street-mains-is at one

hundred and fifty pounds per square inch dur- j

ing the fire, it is requisite that the same should
be reduced automatically when there is no lon-
ger need of such pressure, and this 1s accom-
- plished through the shitting of one or other
~ of the belts, as may be arranged, for it the
straight belt turns the shaft Q in a direction
to open the gates, the crossed belt will turn 1t
in the contrary direction, and close the gates;
but in the latter case the two gates are both
closed simultaneously to contract their com-
bined openings sufficiently for running the
pumps at the ordinary slow speed for the daily
supply. |

The method of reducing the pressure when
the fire is over is to first open a hydrant and
close it suddenly. The sudden obstructing of.
the pressure will produce an impulse which
raises the piston to the top of the cylinder,
thus placing the pointer o back to forty pounds
on the dial, and causes the opening of the cock
of the relief-valve chamber, whereby the re-
lief-valve will open and discharge water until
the regulator has partially shut both gates to
the required opening, for when the piston was
raised the crossed belt was shifted to the fast

pulley, and the gates actuated to shut off a

portion of the flow. Again, when a hydrant
is opened and left running the sudden decrease
of pressure is felt in the piston-chamber, and
for a few seconds the piston falls to the bot-
tom, as shown in red color, Fig. 1, and 1n so
doing shifts the straight belt to the fast pul-
ley, when the opening of the gates follows.
The piston remains at the bottom of the cyl-
inder until the additional pressure is felt, when
the piston is raised agaln; but the valve a now

permits a greater passage of water through

its chamber, and the pressure supporting the
piston is still ten pounds per square inch.
Should the many streams of water which
had been playing on the fire be successively
taken off, the increased pressure resulting
therefrom will be felt by the piston, and it will
rise in obedience to 1f, and in so0 doing open
the relief-valve V, which will lower the press-
ure, and will also :shift the crossed . belt, and
through it shut off the gates. 1w’ w' is a bell-

crank lever, which supports a pivoted bell-

clapper, and when the piston descends a stud
on the rod j encounters the bell-crank, and

trips 1t from under the clapper, thus leaving

the lower end of the same to be struck by a
stud, «, on the shaft of the drum N as 1t re-
volves.

——

|
i
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By this means the attendant is notified that
an inerease of pressure is taking place. This
apparatus requires no skilled attendant, one
person of . ordinary intelligence being required
to inspect it occasionally, as the water may be
supplied and regulated through both gates at
once, and without employing the tripping-rod -
r and its accessory devices, this part of the
apparatus being only desirable to avoid the
constant running of both sets of turbines.
After the said tripping device has been tripped
it must be again set by the attendant, who
then has no further duties in operating the ap-
paratus. While the pumps are making the or-
dinary pressure of forty pounds, the piston au-
tomatically controls and regulates the action
of the gates to maintain that pressure, for
should the pressure in the pipes fall to thirty-
nine pounds, the piston fails a short distance,
and shifts the erossed belt, which opens the
gate until the pressure under the piston rises -
to the standard pressure of ten pounds. Should
the pressure in the pipes rise to forty-one
pounds, the piston, in responding to this ex-
cess, willshift on the straight belt, which closes
the gates until the pressure falls to forty
pounds, at which pressure both belts are run-
ning on the loose pulleys, and the gate 1is
stationary. In Fig. 4 the pipes C and A are
partially broken away to exhibit check-valves
to prevent the pressure from reacting against
the pumps. The projections p// are springs to
enable them to pass over the beveled ends of
the standards, so as to catch against them
when revolved in the opposite direction, thus
preventing the standards and projections from
losing their relative connection in the opera-
tion of raising or lowering the bosses U. The
rod # has a slotted eye where 1t connects with
the stud of the arm o of the valve-shaft, so
that a slight motion of the piston is admissi-
ble without altering the position of the valve
«. 'This is requisite to keep the valve « from
being moved while the piston is responding to
slicht changes of pressure in maintaining the
pressure at forty or one hundred and fitty
pounds, or other pressure to which the same
is adjusted to operate. The piston-chamber
may be variously constructed. The modifica-
tion shown at I'ig. 2 1s a diaphragm, H’, sup-

‘porting the piston-rod. The diaphragm acts

in & manner similar to the piston, and is in-
closed in a chamber, G’. That shown at Fig.
3 is a vibrating piston, H”, in a sector-shaped
chamber, G/, the piston having an arm, G’”,
to which the rod j, or its equivalent, may be
attached. . |

I desire to be understood as not limiting
myself to the precise arrangement or construc-
tion herein set forth, for the mechanisin by
which the gates are immediately operated
may be variously modified, or completely sub-
stituted by other different mechanism, in com-
bination with the piston-chamber and piston
or diaphragm shown in red. Nor do I desire
to be understood as limiting myself to the
form or construction of the valve ¢ and 1its

.\ .
_
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L chamber M, as that may also be substitnted
by a coek or conical or screw valve, or, a
. slide or stop valve, without any especial in.

S ventive effort. Neither do I wish to be un

= derstood as llmltlng" myself to the use of

5{ ___--Welghts L1/, &c for I hfwe found chains |

< tion.

The cock m’ on the pipe ¢ 18 for the purpose

4 of regulating the flow through the said pipe,
- when the valve a is being adjusted to its
-~ proper relation to the piston H with respect to
el dlfterent pressures in the pipe D

- When starting the apparatus the fir bt ga,te'

is hoisted by means of a hand-wheel on the
. threaded shaft. The street-mains and other

pipes are thereby soon filled with water. The
= . serew ¢’ of the wiper ¢’ is then turned down

to enter any one of the holes v in the wheel
- T, whereby the said wheel is coupled to the

shauft T/, and revolves it, thus controlling the

S gate. - The wiper ¢ is permltted to rise, with-

~" out turning on the shaft T, by means of a

~slot and projection dewce, so that the wiper
. and its screw may serve as a means of chang-

f_f ~ ing the wheel T from a loose to a fast wheel,
- and also to permit the wiper to rise o a pom

| _- 131011 for actua,tmg the rod 7.

I claim as new and desme to secme by Let

| . tel s Patent—

. 1. The combination of the piston- ch&mber |
Gy, plthD H, welghts L to L/, valve a, cham-

e ~ber M, and the pipes ¢, ¢, and D, substantially
.. as described, for the purpose speclﬁed

2. The belts P P/, shifter R, gate- 0per&t1ng

'meehmmsm S & §/TT UTQ p” p'y sub.

- stantially as described, in combination with a

. piston-chamber, G, aplston, H 2 ‘V&l‘?’ﬁ, a, and
___a plpe, 0y all as set forth. |

........

| 3. The pipes A B C D havmg check- wmlveu
and a relief- valve, V, bllet&lltl&Hy as de-

scribed, 1n combination with. a piston-cham-
| ber, Gr piston H, weights L to L, valve q,

and belts P P/, runmng on loose and fast pul
leys, all as descrlbed for the purpose of oper-

ating the gate- mlbmg mechamsm all as set

forth.
4, The gate raising mechanism of water-

‘works, operated by means of a piston-cham-

ber and piston, or its equivalent, the weights
L to I/, and gage-valve a, operating substan-
tially as described, for the purpose specified.

5. The hydrostaticrelief-valve V, constructed

and operating substantially as described, in
‘combination with a pipe, B, piston H, and; "

valve a, for the purpose of makmg its 0pera

tion dependeut upon the movement of the-

governing-piston, all as set forth.
6. The gate-operating mechanism, as shown

at Fig. 5, all substantially as descrlbed and

for the purpose set forth, when in combma-

tion with the governing plston and valve co, o

all as set forth.

- 7. The combination of a hydlost&tlc V&IVG, |

a, substantially as described, with a pressure-

chamber and piston, H, substa,ntlally as de-
seribed, when so connected that the valve and
-piston a;re dependent upon each other, and
act by the pressure of the water to maintain
an equable pressure against the said plston,

all as set forth. _
" BIRDSILL HOLLY.;
Witnesses:

C. G. HILDRETH,
- F. BE. ROGERS.
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