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- RICHARD W. BENDER, OF. CHICAGO, ILLINOIS.”

IMPROVEMENT [N APPARATUS FOR EVAPORATING BY MEANS OF STEAM,

Speoi‘ﬁcation\forming part of Letters Patent No., 86,267, dated August 26, 1862,

To all whom it may concern: S
-, Be it known that I, RICHARD WIrLIAM
BENDER, of the city of Chieago, inthe county

of. Cook and.State of Illinois, have invented
- @ new and useful Improvement in Steam-Coil
" Bvaporator- Used in Sugar-Refineries; and.T

“hereby declare that the following is a fall,
clear, and éxact description thereof, reférence
being had to.the accompanying -drawings,
which form a part of this Specification, and to

the ‘letters and figures of reference marked

thereon.

- My -in,vention_eonsisté'f_in having the waste-

pipe through which the spent steam escapes
‘connected, either with the intervention of a -
- reéeiver or without, to the boiler,.in sueh a

manner that by means of a pump the cooled

or condensed steam and water may be forced-
“back into the boiler, which will therefore re-

quire the introduction of lass cold water than

. :would otherwise be needed, and thus” any
-~ given degree of heat ean be produced with the:
- use of less fuel. ™ .. : T

To enable those skilléd m fhe art to under;

. stand and use my invention, I will now pro-_
- ceed to describe the same with particularity. -
In. the acaompanying-dmwings‘,~’Fivgure-i_l'

represents a side elevation, :showing Seetions
of the béiler, the receiver, (when used,) and
the pump. .

the horizontal coil in the pipethrough which

- the steam passes. - This coil is designed to be
‘placed and to- lie-in the evaporating pan or

boiler, immersed. in the sirup. or liquid su-

gar to be evaporated, which evaporation of
said sugar or sirap is occasioned by the'steam

‘passing thréugh the said coil. , .
In'Fig. 1, B is the boiler, constructed in any
of the known forms, - S _
- G O represent the heating pipe and ¢oil. -
‘W is the waste-pipe ‘whereby the steam es-
“capes from the coil.
be connected with the pumy without the in-
tervention of the receiver;- but.if the receiver
is.used, A:represents its position. '
Prepresentsthe double-acting pump, which,
in connection or combination with the pipes
E and T, forces the cooled and condensed

steam and water back into the boiler, The

pump P is-operated by a steam-engine entire-

ly separate and distinet from anything derein |- -

Fig. 2 isa plan view, which shows’

This waste-pipe W may’

described, being the engine used in conneec-
tion with steam-coil evaporators for the pur-
pose of pumping cold water into the boiler
thereof, the pump being operated by connect-
ing the -piston-rod thereof (marked D in the'
drawings) with a jointed pitman driven by
said engine, or by any other equivalent method.

‘The steam-engine which drives the piston in’
-operating the pump as aforesaid having noth-

ing to do with the nature of my invention and
forming no part of -it, I have not shown it
upon the drawings. - R
‘Atabedeare valves, the one at e being
to prevent the contents of the.boiler from es-
caping into the pipe marked F. - ' _
" "The- manner in which my invention oper-
ates ig as follows: The steam, being geerated
in the boiler, passes into the heating pipe and
coil, where, having performed its funckion, it
loses its heat, and as it passes into the. waste: -
Pipe becomeés converted into watery vapor

‘and ‘water, which' collects in A, whence by

the action of the pump it is foreed first into

-the chambers above and below the piston, and °

thence by the opposite stroke into the boilet.
‘At the npward stfoke of the _piston: the con-.
tents of the receiver and waste-pipe are forced

-into the chamber direetly beneath the piston,

and the contents aof the upper chamber are’
forced into the boiler; and ‘at.the.downward
stroke the contents of the receiver are forced

“into the upper “echamber, and the contents of
' the lower chamber are forced into the. boiler."

The object of my invention isto obtain a

_Supply-of steam' for heating or boiling of a .~
‘higher and more uniform.temperature, and to -

save fuel. . The steam, when only partially
condensed, being supplied to the boiler in this
mianner, of course renders the quantity of cold
water necessary very. much less, and so re-

‘quires Tess fuel to‘obtain a given temperature.

. I claim as my invention— ' E
The application, combination, and: arrange-

‘ment of the receiver A, -the pipes E and P,
-and the double-acting pump P, operating as- -

deseribed,. for the purposes substantially as

set forth, . S .

L ‘RICHARD WM. BENDER. .
Witnegses: : :
WirLiam E. MARRs,

"~ R.-B. Gray.




