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.'Io all whom it ma J concern:
Be it known that I, CHARLES A BUTLER,

. [of Moriah, in the couuty of Essex and State ot |
- New Ymk have invented a new and useful

'."-.S,Improvement in Apparatus for Boiling Sap;

- and I do hereby declare that the following
- 18 a full, clear, and exa(.,t (lESGI'Ipt}IOI] ot the-

| 'same.

My invention 1elates to an 1mprovement in
-and evaporating cane
juice and sap in lhe mauuchture of sugar:

. and its object is to-economize the heat used

-~ and tosave a great portion which is ordinarily
~wasted, whereby a larger quantity may be

': 1"5 boiled or evaporated by the same heat aud the

- thoroughness, cleanliness, and efficiency of the

process 1ncre%ed, .:md the process 1Lselt expe-

~dited. |
The invention confusts in mterposmg be-

,: ' ,-_2'0 tween the reservoir of liquid sap and the evap-
| | omtmg pans an auxiliary heater, in which the
liquid is kept rapidly boiling, a,nd when in

~that condition evaporating faster on account
of gaining more heating-surface by the use of

ST ;"'25 this heater with tubes or flues therein placed,

~ (as hereinafter more fully set forth,) and with-
in a-smaller space than by the use of any
~other pan or boiler heretofore used.in the

o “manufacture of sngar; and, further,m the pe-
| 30 caliar construction of Sdld hﬁdtﬁl‘, and particu-

larly in the peculiar construction, shape, and
- arrangement of its tubes or ﬂueb, all as fully
~hereinafter explained. -

- The drawings. replesent in Flgnre 1 a per-

f-__jf_'-_35 spective of’ the entire device; and Flg 2isa

perspective of the improved bmlﬂr |
A represents a brick foundation or settmg',

“which incloses the furnace B, with the ash-pit
.+ land grate 2. “Suapported on the brick set-
T '40 tlng are the shallow evaporating-pans C C,

i two of which are shown, one being- bll}udted_

“directly over the grate and the other to the
rear thereof, a sufficient space being left be-
low the pans to form that air chamber or flue

45 thmugh ‘which the products of combuystion

Ppass below the evaporating-pans to D the
~ chimney or smoke-exit.

pans, is carried to thestack and wasted.,

'-5' ‘This heater consists of a rectangular ﬁham' ﬁ
ber, constructed of wetal and coun ueuted by a |
The bottom of thls-

plpe, 9, to a resermlr, F.

“ heater 'is a series of flues or tubes

axis in & vertical position. -
heater, and immediately over the paus, is a

sap from the heater to the pan; also, an over-
“to make it necessary.

that the fines open and connect with the hot- .
air space below the pans in front and commau- 65 o

additional supply of sap to enter from the res-
ervoir, -

- Near the center of the heater, attached to o
_the outlet, is a valve of similar construction to .
that descrlbed above, which floats in the pan

an air-chamber on its apex, which, as thecon-
tents boil axmy, conducts from one to the'-_ B
other.
In the apparatus or-
- dinarily used the heat,after passing below the

closely together and parallel., These flues are

of a ﬂ&ttened elliptical. or elongated shape in 5'5 |

cross-section, ‘and are placed with their major
In- front of the

small ontlet to provide for the passage of the

flow-chute, which would permit the liquid to -

-escape into the pan should it boil sufficiently = =
It will be understood

nicate in the rear with the stack or chimuney,

‘thus continuing the flue.to the chimney, the
‘heat from the ﬁle box thereby heating the

flues (in its passage to the chimney) and the '

mass of liquid which surrounds the flues in %o
By the use of tubes of flattened
cross-section having their major axis placed -
vertically the lignid is exposed to a muach
‘greater area of radiating-surface, and the heat- = ~
ing i1s much more thoroughly accomplished 75
than if round tubes or SImple partitions were
used. The end of pipe 3 connecting with the

the heater

heater is provided with a valve working an-
tomatically in said beater, similar to a ball- -
valve—that is, it is furnished with a float—and
as the liquid rises and reaches a given point
the float rises, and by its rising closes the e
valve-and obstructs the flow until the liguid
evaporates or flows into pans, when the tloat
descends, opening the valve and causing an

to prevent an overflow of said pan, and by its :

coustruction keeping the contents at a unifarm

height by opening the valve when it evapo-
rates safficiently and closing it when full.
pans are conuected by a siphon furnished with

] am aware that various devlces have been

80

The -
95

placed

6o

employed for heatmg the liquid contained in 100

an evaporating-pan; and I am also aware that
an auxiliary heater for heating the sap before

it is admitted to such pans has been ewployed;
'but as my dewce 18 an 1mpr0vement 1n the o
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spectfic construction of such heaters, I desire
to disclaim the broad invention thereof.
Having thus described myinvention, what I
claim iS-—_ o ) |
In combination with the farnace, the pans,

~and the reservoir, the intermediate heating- |

chamber, G, having the flattened tubes in the
- bottom thereof, substantially as described, and
for the purpose set forth.

ﬂ? .

f

In testimony whereof I have signed myname o
to this specification in the presence of two sub-
scribing witnesses. |

JHARLES A. BUTLER.

Witnesses: | -
J. R. GILMAN,
FrRED H. STIMPSON,
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