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UNITED STATES PATENT OFFICE. 

SAMU E L H. GIL MAN, OF NEW OR LEANs, LOUIS I A N A. 

IMPROVEMENT IN APPARATUS FOR EVAPORATING SACCHARINE JUCES. 

Specification forming part of Letters Patent No. 27,29, dated February : 1, 18C0. 

to aid, whon, it may concern, : 
Be it known that I, SAMUEL H. GILMAN, 

of New Orleans, in the parish of Orleans 
and State of Louisiana, have invented certain 
new and useful Improvements in Evaporators 
for Evaporating Saccharine Juices and other 
Fluids; and I do hereby declare that the fol 
lowing is a full, clear, and exact description 
thereof, reference being had to the accompa 
nying drawings, making part of this specifica 
tion, in which - 

Figure 1 is a longitudinal vertical section of 
a train of evaporators for making sugar; Fig. 
2, a plan; and Figs. 3 and 4, cross vertical sec 
tions taken at the lines A B and C D of Fig. 
2, and represented on an enlarged scale. 
The same letters indicate like parts in all 

the figures. 
My invention is specially applicable to the 

making of Sugar, and for that reason I shall 
describe it as applied to pans for evaporating 
saccharine juices; but as it is also applicable 
to evaporating other fluids I do not wish to be 
understood as limiting myself to the use there 
of in the manufacture of Sugar. 
My said invention relates to the method of 

constructing evaporating pans or kettles with 
the view to economy of fuel by an efficient in 
crease of the heating-Surface, and at the same 
time obtain practical and efficient results with 
less wear and tear than by any other known 
plan, by so constructing the pans that they 
will readily yield, withoutbreaking, to the un 
equal contraction and expansion unavoidable 
in apparatus for this purpose, and so that the 
members may be taken Out Separately for re 
pairs and replaced without removing the rest; 
and my said invention also relates to the meth 
od of equalizing the evaporating capacity of a 
train of pans or kettles relatively to their cu 
bical contents in the ratio of their distance 
from the furnace by increasing the projection 
of the parts constituting the bottoms thereof; 
and my said invention relates to the method 
of transferring the liquid from One pan to an 
other in the train by means of a vibrating la 
dle and a connecting-pipe. 
The accompanying drawings represent a 

train of evaporators On my improved plan 
for making Sugar in Connection. With a bagasse 
furnace, described in Letters Patentheretofore 
granted to me, and bearing date the 4th day of 
December, 1855; and in the said drawings a 

represents the furnace, not necessary to be de 
Scribed, as it makes no part of my present in 
vention, and any other suitable furnace may 
be substituted therefor. The products of Com 
bustion from the furnace pass through a flue 
Space, b, under the pans to any suitable chim 
ney, the said flue-space being formed along 
the sides and bottom by suitable masonry, and 
along the top by the evaporators or pans. 
The train c of pans rests on the side walls, 

did, of the flue-space, and this train is com 
posed of four pans or evaporators, elf g it, 
the one, e, or finishing-pan, nearest the furnace 
being represented as made with the usual 
semi-cylindrical bottom, e, and with the usual 
appendages, and the others, fgh, are repre 
sented as made on my improved plan. These 
pans or evaporators, including the one e, may 
be so formed as to be continuous, in the man 
ner represented. Each pan is quadrangular, 
and from the part termed the “bottom’ yer 
tical for a few inches, as at i, the lower edges 
being formed with a horizontal flange, k, ex 
tending inward to a sufficient extent to re 
ceive and sustain the bottom, to be presently 
described. Above the vertical part i the four 
sides flare outward, as at l, and are formed at 
the upper edge into a gutter, n, on each side 
of the train, which gutter extends the whole 
length and serves the purpose of catching the 
overflow from the several pans and conduct 
ing it back to the pan e. The pan h. at the 
extreme end is formed with a large gutter, n, 
to receive the skimmings, which can be con 
ducted by suitable means, not necessary to be 
described. 
The flaring part l of the ends of the con 

tiguous pans are united by their upper edges, 
as at o O O. The bottom e of the finishing 
pane is formed With a flange, p, all around, 
resting on the flange ic, and there secured by 
bolts or other equivalent means, so that it can 
be readily taken out for repairs and replaced, 
and this mode of connection with the upper 
part admits of the unequal expansion and 
contraction, without serious strain or injury. 

: The bottom of each of the other pans, al 
though connected with the upper part in the 
same manner, are of a different construction, 
and being all alike, except as to dimensions, 
the description of one will suffice for all. Each 
bottom is composed of a Series of compart 
ments, q, sufficient in number to extend the 



2 2,219 

whole width, and each compartment extends 
the whole length between the end flanges, I le. 
In the side elevation they are in the form of 
a Semi-ellipse, with the upper and horizontal 
edge open and the lower and elliptical edge 
closed. In their cross-section I prefer to make 
them inside a little wider at top than at bot 
tom, as represented in Fig. 3, as that will fa. 
VOr the molding, if made of cast-iron, and, 
made of whatever material, will favor the pro 
CeSS of evaporation. The upper edge is formed 
With a flange, , all around the ends of all of 
them, resting on the end flanges, ic I, and the 
Outer flange of each of the two outer compart 
ments resting their whole length on the flanges 
kic at thesides. Theinner flanges are made with 
vertical faces, so as to form close joints along 
the whole length of the contiguous compart 
ments. By suitable packing and bolts, or 
equivalent means, the several compartments 
are united with each other and with the flanges 
lic of the upper part of the pan, so that the 
whole series or any one of the series of com 
partments can be readily taken out for repairs 
and replaced or other's Substituted. A series of 
narrow passages, s, are left between the several 
compartments, extending from end to end, and 
from the bottom to the flanges at the upper 
edge, which passages Constitute a continua 
tion of the flue-space b for the passage of the 
products of combustion from the furnace. At 
the lower part of the elliptical or curved edge 
each compartment is formed with a depres 
sion, t, the ends of which are suitably flanged, 
so that the whole Series can be connected to 
form a connecting horizontal pipe, t, (see Fig. 
3,) the ends of which are closed by suitable 
cap-plates, t, which can be taken out for the 
purpose of cleaning the inside. By means of 
this connecting-pipe the liquid contents of 
the whole Series Will remain at the same lev 
el, for it will flow freely from one to another, 
and this connection Will also favor circulation 
and vaporization whenever the compartments 
are unequally heated, for in that event the 
liquid will circulate upward in those which 
are mostheated and downward in those which 
are less heated. 
The central compartment, q', of the series 

in each panis made Wider than the rest to re 
ceive a dipper, , which is a narrow vessel of 
about half the length of the compartment. It 
has an opening governed by a valve, w, at the 
bottom, near that end which extends to the 
bottom of the compartment, the valve open 
ing inward, that the liquid contained in the 
compartment may flow in as it (the dipper) 
is let down, and closing to prevent the liquid 
from flowing out as the dipper is lifted up. 
The outer end of this dipper has a hub, ac, the 
axle gy of which is mounted in bracket-pieces 
8 &. The axley extends through and to the 
outside of the train, where a Winch can be ap 
plied, by means of which the dipper can be 
operated, there being a suitable stuffing-box, 
a', on each axle to prevent the escape of the 
liquid contained in the pans. There is a hole 

or passage through the periphery of the hub, 
which, when the dipper is lifted up, communi 
cates with an inclined pipe, l', leading into 
the next pan, and the end of this pipe is suit 
ably fitted to the periphery of the hub, and 
extending so far over it that in any position 
the contained liquid shall only flow from the 
dipper through the pipe b into the next pain. 
By this means the liquid contents of any One 
pan can be readily transferred to the next pain. 
The series of compartments of the pans fg 

h, are each in succession from the furnace made 
of greater depth by increasing the transverse 
axis of the semi-ellipse of their form, so that 
the pans farthest from the furnace shall pre 
sent a greater extent of heating-Surface rela 
tively to the liquid contents in the ratio of the 
increased distance from the furnace, where the 
intensity of heat is reduced, thereby equaliz 
ing the evaporating capacity of the Several 
pans of the train. 
Although I have described the form of the 

lower edge of the compartments as being semi 
elliptical, I wish it to be distinctly understood 
that I have only done so because I deem that 
the best form, and do not limit my claim of 
invention to such form, as it may be varied 
without changing the character of that part of 
my invention. 
Although I have described the pane as be 

ing made with a smooth bottom, I would re 
mark that I have done this because a pan with 
the bottom formed of a series of compartments 
on my improved plan is not adapted to the fin 
ishing of the sugar; but when a steam-pan is 
to be used for this purpose, and the train is 
simply to be used for concentrating the sac 
charine juice, then I contemplate making the 
bottom of all the pans in the series with com 
partments. 
I am aware that Steam-boilers have been 

made with what are termed “water-legs,’ and 
that kettles have been made of various forms, 
for the purpose of increasing the amount of 
heating-surface, and therefore I do not wish 
to be understood as making claim, broadly, to 
the method of presenting liquids in narrow 
spaces, the metal Composing which is on one 
side exposed to heat and on the other to the 
liquid; nor do I wish to be understood as now 
making claim, broadly, to the method of equal 
izing the evaporating capacity of each pan of 
a train relatively to the cubical contents by 
increasing the heating-Surface in the ratio of 
the increased distance from the furnace, as 
this is secured to me by Letters Patent, bear 
ing date the 9th day of September, 1856. 
What I do claim as my invention, and de 

sire to secure by Lettel's Patent, in the con 
struction of pans or kettles for evaporating 
saccharine juices or other liquids, is 

1. Making the bottoms thereof of a series of 
vertical compartments, open at the upper edge 
to receive the liquid from the upper part of the 
pan or kettle, and closed at the bottom, except 
for the purpose of connecting the inside of the 
series, and with open Spaces between every two 
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of the Series, forming continuous passages open greater depths, each in Succession as they are 
to the flue-space, except where obstructed by 
the connecting-pipes, for the action of the pro 
ducts of combustion, Substantially as and for 
the purpose specified. 

2. Making each of the said compartments of 
the series constituting the bottom of a pan or 
kettle separate from the others and from the 
upper part of the pan or kettle, and provided 
with flanges to connect it with the series and 
with the lower edge of the upper part of the 
pan or kettle, substantially as and for the pur 
pOSes specified. 

3. Increasing the heating-surface of each pain 
or kettle of a train, relatively to its liquid cul 
bical contents, in the ratio of its greater dis 
tance from the furnace, by making the series of 
compartments constituting the bottom there 
of, substantially such as herein described, of 

more distant from the furnace, for the purpose 
hereinbefore described. 

4. The manner, substantially as described, 
of connecting the series of pans or kettles con 
stituting the train by means of the flaring sides, 
substantially as described, in combination with 
the manner of connecting the bottoms there 
with, substantially as described, and for the 
purpose specified. 

5. The vibrating dipper connected and com 
bined with the pans or kettles, substantially 
as described, for the purpose of transferring . 
the liquid from one pan to the next in the train, 
as set forth. 

S. H. GILMAN. 
Witnesses: 

A. B. CARVER, 
J. REINECKER. 

  


