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Untrep StaTes PATENT OFFICE.

TLOUIS BRUNIER, OF FRANCE.

IMPROVEMENT IN HYDRAULIC_MACHIN‘ES.

- Specification forming part of Letters Patent No. ‘E,T f H dfmﬂ In]y S, L‘::"‘wi
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To all whom it may concern:

il

1 fmd 2 of dmmnns “\To 1, attmched to the mt

Be it known that I, LOUIS BRIJ‘&IER ¢ivil | ent of Mr. Ramrd, and whlch may be substi-

engineer, a citizen of the Kingdom of I‘ra,nce
but now residing in the United States, have
made a new and “useful improvement in or ad-

“dition to the Apparatus for Raising Water
from Wells and other Reservoirs, (for which
apparatus Letters Patent of the Umted States |
were granted to Pierre Ravard under date of
the 17th of December, 1840, and which Letters
Patent have been assigned to Eugene Ablon,

residing in the city of New York; ;) and L do

hereby declare that the following is a full and

exact descriptmn of my improv ‘ements on or
addition to the said machine. = -

My improved apparatus ov machiner y 18
principally intended to take the place of that
part of the apparatus deseribed by the above-

- named Pierre Ravard which is denominated
by him the “hydraulic machine,”” and 1is, in
faet, a new and improved hydraulic nmchme

involving principles of action not used in that

of Mr. Ravmd and producmn effects not ’113

tainable thereby

By means of my 1111proved hydraulic ma-
chine water may be raised in large quantities | g

from mines or other places ]6(11111"{%6[ to be
drained; from rivers or other sources for the

supply of cities; from waters which are to be.

navigated by VPS‘%B]S, s0 as to be used as a pro-

pellllw‘-powel to such vessels, which last ap-

plication thereof I have it in contemplatwn
to secure by Letters Patent when I shall have
determined the maunner of arranging the ma-

- chinery for that purpose; and, in hne, I in-

tend to apply my improved ¢ ’lpp’u atus in any
sitmation where it is desired to raise water
for any purpose whatever. |

In Sheet A of the accompanying dl fmegS,'

Figure 1 is a vertical section of a part of the

| eombmcd apparatus t}11 ough its center, or in

the line Y Z of Tig. 2 This latter figure is a

horizontal projection or plan of the same. In

each of these figures the portion which 1s
tinted red 1epresents that part of Mr. Ravard’s
machine which I use, and which is employed

for the same purpose to which it was applied
by him—namely, to the producing of that par-
~ tial vacuum that is necessary to the proper ac-
~tion both of his and of my hydraualic machine.

This red portion will be found to be the same
n 1]1 1*e%pect% wnh that re epresented in Iigs.

=
—— iy = TTE.a

tuted by that modification thereof represented

in Figs. 1 and 2 of drawing No. 2 in the same
1113tr11111en_t ‘To this l}ELI'b of the apparatus
I make no claim as-inventor, my right to

use the same bemn derwed from the assignee

thereof.

In the SHbJ oined descnpblon T shall make
reference to the said Ravard’s apparatus; but.
for a more full detail of its construction and

operation I refer to the specification thereof

attached £0 tho Letters Pmtent ﬂmnted there

for.

The palts not colm ed red in Sheet 1 of the'.

'-aceompmymﬂ' drawings represent the por-
tion of the apparatus added  thereto by me,

for the purpose of partially condensing the
steam which issues from the steam appar afus
of Mr. Ravard, and thereby greatly increases
its effect. This condensing appar atus 1 w1ll

‘NOW 1)1"0(366(1 to desecribe.

R R is a reservoir of coid water, to be Sup-'
phed from any convenient source. |
S represents the mouth of a pipe or tube for

oiving such supply. -
T is a condenser surrounded by’ the cold,
water in R. Into this condenser a pipe or

tube, U, leads from the Ravard apparatus,

"lﬂllllttll]ﬂ the mixed air and steam therefrom.
The lower part of this tube is surrounded by

a water-chest, X X', into which water is ad-
mitted from the resm voir iR ‘rhrough the pipe

K. The lower part of the pipe U—say from
"V to V—is perforated with a number of smell |

holes, for the admission of water from the w:
ter- chesb X, which, entering in the form of a
spray, is 1nte11(1ed to eondenqe the steam and

cool theair that was admitted with it 1nto the.

condenser. This alr, condensed steam, and
11136(3131011 water are dle‘h‘Ll’“ed in the follovs -
ing manner:

Liis a pipe attached to the bottom Gt the
condenser, and recurved. so as-to have at its
outer end avalve, A, opening upward. As the’
warm water ‘wcumul‘ltes in the tube I, it will
raise this valve, pass into the small reservoir

-(r, and escape through a pipe ab l.

For the evacuation of the air and of any un-
condensed steam there is a tube, B, leading

“directly from the side of the eﬂndenker, ;’md a
' having a va alve, L, opening upward, and this



° ' N 2711

may be surmounted by a flue, C, to conduc’b | used by and described in the specification of.

off the air and vapor. .

The conjoint operation of the Ravard ap-
paratus -and of the condenser added by me is
as follows: The steam being generated under
a pressure of five atmospheres, and the cocks
‘b and m of the Ravard apparatus being closed,
if the. cock b is opened-the steam admitted
through the pipe 0 will flow out through the
orifice a, and, passing rapidly along the tube
J, will earry with it the air of the cylinderz
and of the receiver k. The mercury in the

manometer ¢ will then rise to the height of

about nineteen inches, and will stand there.
On opening the cock m the air will flow in
from the hydraulic machine through the pipe

C C, which will exhaust it with great rapidity, .

the air passing through the tnbe d into-the
tube ¢, and thence into f, where it commixes

with the steam, and escapes with it into the |

condenser T, is there cooled and condensed,
-and escapes through the valves A and I, as
above described. During this operation the
mercury in the manometer ¢ will attain a
height of about thirteen inches, when it will
- become stationary, or nearly so, as the air con-
- tinually supplied by the hydraulic machine
- will prevent its elevation. | o
- In the condensing apparatus cold water is
- Lo be allowed to flow in continuously through
the pipe S into the reservoir R, and a portion

~of this will overflow the pipe K and fill the .
~watber-chest X X', Trom this the small streams
- passing into the condenser through the orifices
- between V 'V will cool the air, and condense

‘the greater part, if not the whole, of the steam,
- producing a partial vacuum in the condenser.

The effect of this will be to cause the mercury

1n the manometer to rise to the height of about
. twenty-six inches. This augmented rarefac-

flon will cause the influx of air through the
- tube d from the hydraulic apparatus to be
greatly accelerated, and this accumulating in
the condenser the pressure therein will soon
~exceed that of the external air, and the sur-
lus water and air will be discharged through
the valves A and If, as above indicated. These
alternations of condensation and evacuation
take place with -great rapidity—say once in
cvery second, or oftener.

The proportions between the various parts

of Mr. Ravard’s machine as designated by
~him being preserved, a diameter of about five
times that of the tube f shouid be given to the

pipes B and L. The reservoir R may, if re-

quisite, be supplied by a portion of the water
raised by thehydraulic machine. The amount
of water discharged through the orifices De-
tween V V in the pipe U may be varied; but
1t must be sufficient to effect the condensation
of the larger portion of thesteam. Toran ap-
paratus of the size contemplated less than

~four hundred gallons in an hour would not

answer the intention. | |
~ L will now proceed to deseribe the manner
1n which I construct my improved hydraulic

machine which T have substitnted for that ! stem = regulating-nut, d, by which its play

Mr. Ravard. This improved machine is rep-
resented in Sheet No. 2 of ‘the accompanying
drawings. Fig. 1 is a horizontal projection
or top view of the lower part of 1t, looking
down upon it from a point just above the pipe
R Rin Fig. 3. Tig. 2 is a horizontal plan of
Its upper part. Tig. 3 is a vertical section
through the center of the whole machine, orin
the lines A B and A’ B’ of Figs. Land2. Fig.
4 18 a vertical seetion through a portion of the

lower part of the machine in the line C D of

Iig. 1.~ .
In each of these figures where the same

parts occur they are designated by the same

letters of reference. | |

I represents a well or reservoir from which

‘water 18 to be raised, and E a rising main dip-

ping into said reservoir. | |
G+ 1s @ valve on the upper end of the pipe
K opening upward. |

_Above the chamber I, within which the valve |

G opens, the ascending pipe is divided into
two branches, which rise parallel to each other,
the main branch H' H' being continued up to
the height to which the water is to be raised.
The second branch, H H, leads into a eylindri-
cal receiver, K K, with which it communicates
by two openings, I and M, the latter being
farnished with a valve, N,. opening inward.

The upper opening, I, is without a valve.

The receiver K K is sustained upon a bean,
Z 7, and the ascending pipe H’ H’is also sus-

tained on the samebeam, being provided with

an iron plate, e, cast upon it and strengthened
by a collar or wings attached to it for that pur-

Pose.

R R is a pipeleading from the center of the

top plate of the reservoir K K into the main

ascending pipe H” ', there being a number
of small orifices—say of one-fourth ofan inel
1n diameter—bored throughtheside of the pipe
H’ opposite the bore of the pipe R. R

Through theiron platew a,which forms the

top of the receiver K K, there are two other

openings for the admission of air, and which

are closed by two valves opening upward, as

shown at Q Q). S -
Within the receiver K I thereis a metallie
alr-tight vessel, P, which constitutes a float
that is to be borne up by the water which is
to enter the receiver, and is by its upward
pressure to open the valves Q Q and close the
opening f, leading into the tube R, in a manner
and for a purpose to be presently explained.

To enable the float to close the opening 7, lead-

1ng 1nto the pipe R, it is provided witha piece

‘of Ieather confined in place on its upper side

Dy -a ring or otherwise and fitting against said

opening. The floatis guided in its ascent and
descent by two small rods, ¢ ¢, Fig. 4, which

slide in cylindrical openings b b, attached to
the iron plate ¢ . o

S 1s a discharge-pipe leading from the lower
end of the receiver I, and surmounted by a
valve, T, opening upward, and having on its

' -.{-“j'l". .
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- may.be governed. . The main ascending pipe | or nearly so, that the wat
H'.H'terminates in;a receiver, O O, at the

upper.part of the structure, and from this pro-

- ceeds the discharge-pipe U U, the lower end

of-which-is: furiished with a valve, V, open-
ing outward and admitting the water to flow
into thereceiver X, from which it is conducted

- off by a pipe, Y. : The pipe or tube C Cis the
-Same with that so marked on Sheet No. 1, be-
Ing that by which the air exhausted from the
hydraulic apparatus by the action of the steam

-~ inthepneumatic apparatus is conducted there-

to, as herein described. @

. The following is the manner in which the
hydraulic machine operates: The air being
- sufficiently exhausted by the continuous ac-

tion of the pneumatic apparatus, which will

- be indicated by the mercury in the manom-

cter s, drawing No. 1, rising to the height of
about thirteen inches, the valve G will then
be made to rise by the préssure of the column
of water forced up by the atmospheric press-

use from the well F, and said water will pass

up simultaneously into the pipes H and H.
When, in passing the latter, it has reached
the tubulure or opening M, it will open the
valve N and .pass into the receiver K K.

‘Within this receiver, and also in the pipes H
‘and H, it will continue to rise, keeping on

the same level in each, until it arrives at the
opening L, at which time the float P will, from
its buoyancy, be borne up against the lower

‘stems of the air-valves Q Q, which valves it

will consequently raise, and at the same time

- stop the orifice f of the pipe R R, through

which the air until then had been exhausted
from theyreceiver K. * Theraising of the valves

- Q Q allows theair of the atmosphere to enter
‘the receiver and to press upon the surface of
- the water in the pipe H, which it will force

into the pipe H', constituting, with that which
had previously entered said pipe, a column of
about thirteen feet in beight. From the rare-

faction of the air in the receiver O, and the

pressure of the atmospheric air upon this
column as it descends in the pipe H, it will

~ be caused to ascend in the pipe H' with a ve-
locity of about forty feet persecond, by which

16 will be kept in an unbroken column, the

air at this velocity not having the power to
penetrate 1t. The column of water having
~ been discharged into the receiver Q will be

followed by the column of air which had served
to elevate it, and this air will then be ex-
hausted from said receiver through the pipes
C C by the continuousaction of the pneumatic
apparatus. - While the column of water is as-
cending in the pipe H’, the water in the res-
ervolr X will be in part discharged through
the valve T, and the float P will consequently

descend, the air-valves Q Q will be closed, |
~ and the apparatus prepared for a fresh ascen-

sion of a column of water.  The nut on the

~ stem of the valve T admits of its being so.reg-

ulated as that its action shall correspond with

- the motion of the rising column of water, al-

cure by Letters Patent, is—

er has entirelyen- -
tered the receiver 0. - o
The apparatus may be varied in size, and

the relative proportions of its essential parts
may in all cases be determined in the follow-
ing manner: The heéight to which the water

18 to be raised and its volume being known,
the diameter of the pipes H H and H' H’ may

‘be readily ascertained. For an elevation of

one hundred and fifty feet the action of the
machine in raising a column of water must be
repeated ten times in a minute, and a corre-
sponding increase or decrease in the number -
of actions in a given time is to be observed in
any varlation of thisheight. By dividingthe
whole volume of water to be raised in one |

minute by the number of actions-of the ma-

chine in the same time the quotient will give
the volume to be raised in each . repetition of

this action. The diameter of a cylinder the -

height of which is thirteen feet and the solid
~contents of which shall be equal to the vol-

ume of water to be raised in each ascension

will be the diameters which must be given to

the interior of the pipes H and H'.w The di-
ameter of the -air-valves Q Q should:be about
three-fourths that of the.pipes- H H. The
float P should have a diameter ‘about three .

and a half times that of the pipes H H’, and

1ts height should be about double its diam-
eter. - ‘he diameter of the tnbe f of the pnen-
matic apparatus should be about one-third of
that of the pipes H H'. =~ o

1 am aware that air has been admitted into
the ascending pipes of pumps, and has been
allowed to commingle with' the water con-

tained therein, whereby the column has been
‘rendered of less specific gravity, and could,

therefore, be raised to a greater height by at-

‘mospheric pressure than in the ordinary lift-

ing-pump; but this device has not been ap-
plied to any useful purpose, nor does it-ap-

‘pear to be capable of such application. It -

differs also materially from my mode of fore-
Ing up a column of water by atmospheric
pressure, as in my apparatus it is forced up
1n an unbroken column, in consequence of its -

| having acquired & momentum in its descent

in the pipe H which effectually prevents the

passing of the air into the column or body of

the water as it ascends in the pipe H'. .
~Having thus fully deseribed the nature of

my improvements in the apparatus invented
by Mr. Ravard for raising water, and shown

the operations of the respective parts thereof,

‘what I claim therein as new, and desire to se-

1. The combining of the condensing appa-
ratus, substantially as herein described, with
the pneumatic apparatus as used by Mr. Ra-
vard, sald condensing apparatus consisting of
the reservoir R R, the condenser T, the tube

U, surrounded by the water-chest X X', the

exhaust-valves A and E, and their respective
appendages or other devices equivalent there-
to and producing the same results by-means

lowing the valves QQ Q to close at the instant, ! sub'stantially the same.
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2 In thé'- hydmuhc appal atus, thé manner | to press upon the column of water to beraised,
of combining and arranging the two plpes H | and effect its ascension, in the manner herem
and H’ with each other and with the receiver fully made known. o
K K, and also of arranging the I’QSP@{%FW . L. BRUNIER. R
valves and pipes connected with said receiver, | | | - o
so as to be operated upon by the float P, and Witnesses:

of eombining the whole togetherin such man--| ‘THOS. P. JONES, | - B
ner as tlmt the e‘{tevnfﬂ aQir S mll he ad mltted B | . ABLON. | o | | o
: | | | oy
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