. - o B 2 Sheets--Sheet 1.
' o W. BURDON. -

- Steam Vacuum-Pumps operated by Exhaust Steam.

e No. 135,203 " Patented Jan. 28, 1873,

oy e e b TE T P P
0 e e .

—t meeE = e = gee
T .. . . e

e LT T
1 .
)

st ize—-,

;o

———

AT
P o ol I ol e 4 .

—wmw— 1 T eIOsA T
Lo - . . ' L
- e [

*:Ir:lnif 'fl'”"' AR
L (TR LT I
“uriii FERE (P

e 1w o —

it

o

I

-l-l-l-.-.l--_-ﬁ.—.-.....

]
il

- - .-
-i-l-l--.--_—ﬁ'_-ﬂ.--
-

V2 lrresses.

. -

. “"& - . . / | ‘ | | —
s Zezz2 v _ s -
< o | - *—cﬁy -ﬁéﬂf o

F:

|

L

E

r

' il I__ . o ;—_‘f-?
i — |
AR S .

F — ' - I i .

.- -
. ) .
'

AM, PHOTO-LITHOGRAPHIC CO. N.Y. ( 0SBORNES FROCESS)

-




. 2 Sheets--Sheet 2,
W. BURDON.

,'Ste,am Vacuum-Pumps ,qperated by Exh'a_ust.-Steam.
No. ]35',203. o ) | Paténtedlan. 28,1.873.

nr*.rm-—'m#.—r.—..-uuuh ot

AT
f:lr *Il 1[1!”“1{ ]

(.

sito )
HI S I I R I
""'i" gyl e g S S S S R,

/Mfﬂffr’mﬂfﬂmﬁrf e ¥

iy

- .
T

e - e ol e
1=
a
il
[ v
S p——

...._ — o=
" S B
Faraag s A i ¢ R eh W - SR W MR RS F o

o gy g

c
/

i ' | L.
1 L
! - R
- - - T ‘
.‘ - L,
* “H R Y
- 1 T .
1 . T
1 ¢ [ o) )
: AR i : ':ri ' i
£l i :
' By
ol ’ L : il 418
- S SLE LI D MR IR
- e vy doa] B TAh
Y Y R Rl e s B T LR 0N L) o P
- 2P .
[]
- nr ’ P
N - L -
) @'_
- .' -.'l-—,--lr.,..-n. - : - . r )
T - ’ - _—-.- ‘ r=- -
- - — . -

-
Lam .
el o gl

Winke. — R o
-
'
Il-
3
'

e L ’
- 1
b
': —
T
.
L
£
-1
T.
L S—

L

ﬁr-ﬂ-—--
o

— T e el

Pz lr2er5e 5.

......
[

A% PHOTOAITHOGRAPHICCO. N.Y.(0SBORNES PROCESS 1




WILLIAM BURDON, OF BROOKLYN, NEW YORK.

IMPROVEMENT IN STEAM VACUUM-PUMPS OPERATEDBY EXHAUST STEAM.

Specification forming part of Letters Patent No. 135,208, dated January 28, 1873,

N,

To all whom it may concern:
Be 1t known that I, WILLIAM BURDON, of
Brooklyn, in the county of Kingsand State of

- New York, have invented a new and LImproved

Means of Kmploying the Exhaust Steam of a
Steam-KEngine for Raising Water, of which the
following 1s a specification:

This 1nvention consists in the combination
of such an apparatus as I term a steam vacu-
um-pump with the exhaust-pipe of a steam-

engine, whereby the apparatus is made to serve

the additional purpose of a condenser for the
steam-engine. 1t also consists in the combi-
nation of the inlet steam-valves of the vacuum-
pump with the valve-gear of the steam-engine,
whereby the aforesaid valves are operated by

- the said valve-gear simultaneously with those

of the steam-engine. Iinally, it consists in
condensing -vessels supported in the upper
part of the chambers for the retention of a
portion of the water, and perforated near the
bottom to permit the escape of the water for
effecting the condensation of steam in the
chambers to form vacuums for the repetition
of the operation. |

In the-accompanying drawing, Figurel is a

view of a steam-engine and steam vacuum-
pump connected with its exhaust-pipe; Fig. 2

is a similar view, showing the apparatus in a
slightly-modified form; and Ifig. 3 is a hori-

zontal section of the vacuum-pump alone.

- Similar Jetters of reference indicate corre-
sponding parts in the several figures.

- A is a high-pressure steam-engine of ordi-
nary construction, furnished, as usual, with a
steam-inlet pipe, B, and exhaust-pipe C, with
which the apparatus that I formerly termed a
steam vacuum-pump is connected. This pump
consists of two chambers, D D, bolted to a
box, I, side by side, and connected at the top

by a eylindrical valve-box, with which com-

municates the exhaust-pipe of the steam-en-

gine. ln this valve-box are valves a «, con-

sisting of flat plates attached to a rod, b, which
is connected with the end of the lever ¢, by
which the steam-valve of the steam-engine is
operated. The said valves « « alternately
cover and uncover ports in the tops of the

chambers. The box E 1s open to the bottoms
of both chambers D D, and below them, in

the box, there is a perforated horizontal parti-

' tion,e,covered with inlet-valves. The portion

of the box below this partition is in commmuni-
cation with the inlet-pipe F leading from a
well, but the portion above said partition is
divided by a vertical partition, f, the portions
on each side of which formn extensions to the
chambers D D, and have the outlet-valves ar-

ranged aboutthem. These valves are situated.

on three sides of each of said portions of the
box K, and consist of long gates ¢ g, having
seats 1nclined at a salient angle. A trough,
Gz, surrounds the box E and forms a seal to
the valves by keeping water around them., I
I are pipes which lead from this trough into
the upper part of the chambers D D to lead a

stream of water thereto at the proper time for

the purpose of condensing the steam therein.
1'his condensation is further eftfected by what
I term retaining-cups JJ. These are arranged
In the middle portion of the chambers and are

supported by rods »». They are open-toppeil -

to receive water when the chambers fill, and
are perforated near the bottom to permit the
water 1n them to escape when the chambers
discharge. -
- The apparatus represented in Fig. 2 differs
from the other only in having no separate
valves for the pump, the engine having two
exhaust-pipes,one at each end of the cylinder,
such pipes being connected one with each of
the two chambers of the vacuum-pump, the
exhaust-valves of the-steam-engine serving as
the steam-inlet valves of the vacuum-pump.
Betore starting the pump the trough G is
filled with water to seal the valves ¢ g. The
valve of the steam-engine is then shifted to
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admif steam to the chambers D ID. The air is.

thereby expelled from the chambers, and a

vacuum 1s thereby formed, and the chambers
and their retaining-cups J J are caused to fill
by atmospheric pressure. The engine is now
started, and, as soon as its valve is shifted to
open an exhaust from either end of the steam-
chest, the exhaunst steam is conducted to the
valve-box, and thence into one of the cham-
bers, represented 1n the drawing as being the
right. As soon as the steam comes in contact
with the water it balances the pressure of air
below, and the water in the chamber then falls
by its own weight, opening the valves ¢ g,and

flowing into the trough G. When the valves: '
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are reve1sed the steam is shut off from the | cape of exhaust steam, and so tends to assist

right chamber and admitted to the left. The
steam admitted to the latter balances the
pressure of the air below and permits the
chamber to discharge. As soon as the steam

is shut off from the right chamber ifs valves

g g close, and the Steam remaining in it is con-
densed by water escaping through the perfo-
rations in the retaining-cup J and by a stream
of water forced into the chamber by atmos-
pheric pressure from the trough (. At the
completion of the discharge of the left cham-
ber condensation takes place, and thus the
operation continues.

Instead of a double-acting steam vacuum-
pump, as represented, a single-acting appa-

ratus of the same class may be advantageously

used 1n all cases where the engine, in connec-
tion with which it is used, has a long stroke,
the exhaust-valve of the steam-engine being
the inlet steam-valve of the pump. -

In the country there are many factories
driven by a steam-engine in conjunction with |

water-power, the latter being insufficient alone
to produce the necessary power. Often in the

~dry months of summer the water greatly de-.

creases, and sometimes gets so low as to be

unable to work the water-wheel at all. When

such 18 the case, by the use of my invention

the water may be raised and allowed to escape
“over the wheel, and so operate it. This may

be done without in the least detracting from
the power of the engine; in fact, by acting as
~a coudenser to the latter, 1t facilitates the es-

the engine. -

What I claim as my invention, and desire
to secure by Letters Patent, 1s—

1. The combination of an apparatus, such
as 18 herein termed a steam vacoum-pump,
with the exhaust-pipe of a steam-engine,
whereby the said apparatus 1s made to serve
the additional purpose of a condenser to the
steam-engine.

2. The (,ombmation-of the steam-inlet valves

of the steam vacunm-pump with the exhaust-
valve or valves of the steam-engine, substan-
tially as herein described, whereby the said
inlet and exhaust valves are worked by the

‘same rod or valve-gear.

3. The condensing-vessel J,supported in the
upper part of either chamber for the retention

~of a portion of the water, and perforated near

its bottom for the discharge of said water to

effect condensation, substantially as herein de-

scribed.

4, The arrangement of the ethu.st steam

valve or valves of the en gine, substantially as
herein described, to serve as the steam-inlet
valves of the vacuum-pump.

5. The combination of two separate exhaust-
pipes of the engine with two separate vacuum-

chambers, one pipe being connected with one.
chamber and the other with the other cham-

ber, substantially as herein described.
Witnesses: -~ WM, BURDON
HExXRY T. BROWN,
FRED. HAYNES.
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