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UNITED STATES

ABEL BREAR, OF SAUGATUCK, CONNECTICUT.

EVAPORATING-PAN.

SPECIFICATION forming part of Letters Patent No. 259,357, dated June 13, 1882,
Application filed Alarch SO, 1882, (No model.) |

To all whom it may concern:

Be it known that I, ABEL BREAR, a citizen
of the United States, residing at Saugatuck,
in the county of Fairfield and State of Con-
necticut, have invented certain newand useful
Improvements in Evaporating-Pans, of which
the following is a specification, reference being
had therein to the accompanying drawings.

My invention relates to improvements In

‘that type of evaporating-pans in which saccha-
rine and other substances are evaporated by

steam or heated air, and in which a partial vac-
uum is maintained during the time the device
is being used; and the objects of my Improve-
ments are to provide novel devices and novel
combinations and arrangements of new and
old devices, as will be more fully described
hereinafter. Iattaintheseobjects bythe mech-

anism illustrated in the accompanying draw-

ings, in which— |

Ifigure 1 is & plan view of & vacuum evapor-
ating-pan having my improvements combined
therewith, the eap or cover being removed for

the purpose of showing the cups into which

the steam or heated air enters, the partition-
plates for causing the material to pursue a zig-
zag course through the pan, and valves or
oates for dividing it into several separate and
distinct compartments when desired. . Fig. 2
is a side elevation, showing the pan with its
cover on, a nozzle on its top for attaching a
pipe which leads to some vacuum-producing
device, a pipe for conducting steam or air to
a chamber formed in the lower portion of-the
pan, a valve for drawing off the water of con-
densation therefrom, a pipe for admitting the
material to be treated, a pipe for passing oif
the material from the pan, in which there 1s
placed a valve which rises as a vacuum, or a

‘partial vacuum is fermed in said pan, and a

valve for checking the flow of the finished ma-
terial therefrom, and for admitting air to the
under side of the valve, frame-work upon which
the pan is placed, and mechanism for giving
it an incline position in the direction of its
length, Fig. 3 is an elevation partly 1in sec-
tion, the sectional portion being on the hori-
zontal line 1 1 of Fig. 1, it showing the parts
above named, and also the steam or air cham-
ber from which the steam or air enters the
cups. Fig. 4 is an end view,showing the pan,

1

for shutting off communication between the
sections of the pan, cocks or valves for allow-
ing the air to pass out of the chamber in com-
mencing the operation, and the frame-work
upon which it is placed. I'ig.b isalsoanend
view, but of the opposite end to that shown In
Tig. 4, it showing a cylinder into which the
water of condensation enters from the steam-
chamber, a valve for discharging 1t theretrom,
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and a portion of the frame-work., Fig.61sa .

plan view of the under side of the pan, show-
ing the main steam or air induction pipe with
its branches for admitting steam or air to the
different compartments of the pan or into dif-
ferent parts when it is not divided Into com-
partments, and an arrangement of pipes and
joints for allowing the induetion end ot the
steam or air pipe to be raised or lowered with
the end of the pan when one of its ends is
raised or lowered. I'ig. 718 a transverse sec-
tion on line 2 2 of Fig. 6, showing the heating-
cups, the steam-chamber, and the pipe for
drawing off the water therefrom; and Fig. 8
is a view showing a portion of the pan of the
steam or air chamber and an enlarged view of
one of the heating-cups. |

Similarlettersrefertosimilar parts through-
out the several views. |

The importance of such a construction of an
evaporating-pan as will enable the operator to
treat saccharine and other substances without
the risk of burning or scorching them is well
known. 1t is also well known that steam as
the active agent in heating such substancesis
the best; but that heated air can be substi-
tuted for it, if care is taken not to have it heat-
ed to too great a temperature, is equally well
known. Forthe purposeofapplyingtheseand
other heating agents various plans have been
adopted—such, for instance, as the placing of
one vessel within another, leaving a space be-
tween them for the occupancy of the heating
agent. Another has been to form upon the
under side of the pan a chamber, the lower
sheet of which has been perforated with holes
for the reception of tubes of greater or less
lengths,into which the steam orair has entered,

for the purpose of adding to the heating-sur-.

face exposed to the material to be treated.
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Partitions extending partially across the pan

have been used for the purpose of giving to the

its steam or air chamber, and the valve or gate | material a zigzag direction in the pan, conse-
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quently retaining it for a greater length of
time in contact with the heating-surfaces. It
1s also frue that tilting evaporating-pans have

“been used for the purpose of facilitating the

flow of the material from the point where it 1s
injected to the point where 1t is discharged;

‘but, so far as 1 know, the combination de

scr}.bed and shown by me for producing the
results sought to be accomplished have never
before beeu mace. Neither am I aware that
the devices I empioy for dividing the pan into
separate and distinct compartments when ifis
to be used as an open pan for what is termed
‘“striking” bhave ever been known; and I am
not aware that a valve operated by the press-
ure of the atmosphere upon its outer surface,
and opening more or less as the pressure in the
pan 1s allowed to increase or is diminished by
the action of the vacuum-producing apparatus
with which it is connected, has ever been
used. My devices and combinations, which 1
will now proceed to describe, are such as to
produce the above- n'uned and other desirable
results.

In constructing pans of this type 1 form a
vessel, A, of any desired dimensions, prefera-
bly of copper preferring {o have 1ts width
equal at least to one-half of its length; but
other proportions may be adopted, if desired.
This vessel may be of any reqmred length, it
being closed, when used as a vacuum-pan, by
a cover, A’, which is secured thereto by bolts
or 1n any other suitable manner, said cover
being provided with a nozzle, A? to which a
pipe is to be attached and led to fmy suitable
vacuum-forming device, the operation of which
will be to take off all of the steam formed in
the pan and cause the pressure therein to be
less than that of the surrounding atmosphere.

By dispensing with the cover A’ the pan
can be used advantageously as an open one,
the only other requisite being that the outlet
for the material, which when the pan is used
with a vacuum is partially open, should be
kept closed. The bottomn sheet of the pan has
formed in it a great number of holes, their ar-
rangement Wlth reference to each other being
substantlally such asis shownin Iig. 1, the ob-
ject of which is to cause the materlal as it
flows from one side of the pan to the othel to
impinge against the heating-cups, by which
means the fiow will be to s
cepted, and the material will absorb a greater
amount of heat from the cups than it would 1f
the rows were in straight lines.

The cups A%, just alluded to, are made of thin
copper, closed at their upper ends, as shown
in I‘ws o and 7, their length being two inches,
more or less, thev being seeured to the lower
sheet of the pan, as best shown in Fig. 8. In
making provision for heating the cups and
the material in the pans theu., 1s formed be-
low the lower or perforated sheet, A3 a cham-
ber, A® which is formed by securmg to the
1}r03ect1n portions of sheet A® a frame or bars
of metal, Af of, say, one-half of an inch in

some extent inter-

259,257

be desired, and covering said frame with a

sheet of iron or other metal, as shown at A7

in Kigs. 3,4, 7, and 8, the last-named sheet
being rweted or othermse secured to the frame
or bars and both to the sheet A?in such a
manner as to make the chamber which they
form steam and air tight. The sheet A7 is to
be of such thickness as to render it fit for at-
taching the different pipes and cocks rendered
necessary to the operation of the pan by se-
curing them or the bolts which bold them
therein.

The material to be treated enters the pans
through a pipe, B, which passes through both
of the sheets of the chamber and opens into the
pan at b/, IFig. 1. From this point it flows
across it to a gate, I3?, formed in a partition,

B?, one end of which is fastened to or in con-

tact with the opposite side of the pan, the
material flowing around the end of said parti-
tion, as shown, the size of the aperture
through which it passes being regulated by
the valve. Af{ proper intervals between the
partitions B® and the opposite end of the pan
there are placed other partitions of the same
character as the one above deseribed, the in-
tervals between them being sufficiently great

to admit of there being placed between them

three or more series of heating-cups, their ar-
rangement being as shown in Ifig. 1, in order
that the material in flowing throuﬂ*h the pan
shall pass from one side thereof to the other
alternately. There may be as many of these
partitions and valves as may be found desira-
ble, their arrangement being such that when
the pan is used open, or as a common striking-
pan, all of the compartments, or any number
less than the whole, may be used by shutting
off theflow from the com partments notin use—
an arrangement which 1s of great convenience
when the quantity of mﬂterial to be treated is
small. The valvesabove alluded to are moved
by hand-wheels B! B, placed on rods Whl@h
pass through the sides of the pan.

Forconducting the steam or air to the cham-
ber A® there is prowded a pipe, U, one end of
which is provided with a series of short pipes,
C/,which have couplings C? attached to them,
that turn upon each other. Two of the-pipes
U’ are at right angles to the pipes C, and two
are parallel therewith, the center one being in
line with the pipe C, which is firmly attached
to the pan and rises and falls with it when it is
tilted, as will hereinafter be described, the
above - described arrangement of the pipes
C O’ €’ and couplings being for the purpose
of allowing for such movement without the
use of flexible pipes.

To the pipe Cis attached a series of branch
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pipes, C°, which condunct the steam or air to -

the different compartments of the chamber A?®
at points near its edges, by which means the
heat 1s distributed and the equitable heating
of the material is effected.

It is important in pans of this description

that provision be made for the escape of the

tluchness, or of any other thickness that may | air from the chamber when the sfeam or airis

.....

I30




first admitted, and for this purpose a'pipe, U4,

is inserted into the bottom sheet of the cham-

ber, which communicates with the interior

thereof, it being provided with valves, which,
g when steam or heated air is first admitted to
said chamber, may be opened, and thus allow
the air to pass out. |

In providing for the escape of the water of
condensation from the chamber A® there 1s
placed near what is the lowest end of the pan
when it is tilted, as shown in Fig. 3, a cylin-
der, D, which is connected with the chamber
by a series-of pipes, D’ D/, said pipes being
arranged transversely across the pan in crder
that the water may be drawn off from all parts
of the chamber at the same time, and thus
- provide for the proper heating of all parts of
the material. The cylinder above alluded to
is provided with a discharge-pipe at one of its
ends,whichiscontrolled byavalve,D? by which
the discharge of water can be regulated and
the escape of steam prevented.

Provision is made for the discharge of the
material from the pan, it being such that the
25 operator can canse the material to flow out at

just the required rate of speed, or, in other
words, can cause the material to How through
said pans at a greater or less rate of speed—
a matter which is of great importance, as the
amount of evaporation necessary in different
kinds of substances varies, some containing
more water in proportion tothe solid substance
contained therein than others, which renders
it necessary that they should be longer re-
tained in contact with the heating-surface,
The device which 1 prefer to employ for this
purpose consists of a wing or stem valve,
which I inclose in a case, I, counected with
the pan by apipe, E'. To thelower end of the
case I& there is attached a pipe, which 1s con-
trolled by a valve, I£%, which, by being more
or less opened, will control the discharge of
the material from the pan. The arrangement
and construction of the valve inclosed 1n the
case It are such that as the pressure 1n the pan
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is increased or diminished by the action of |

the vaenum-producing apparatus it will rise
or fall, and thus cause said valve to become a
further means of regulating the flow of the
material from the pan, its closing movement
being caused by the pressure in said pan and
its opening one by the pressure of the atmos-
phere upon its under surface, thie alr passing
for that purpose through the partially-open
valve 2% and the pipe I,

Another important feature of my invention
is the suspending of the pan at or near its
center, by which means it may be used as a
vacuum-pan from which there is a continuous
6o flow of material, the condition of which can be

regulated by its position, as, if the panis placed

nearly on a level, the material will be retained
for a greater length of time therein than it

59"

55

will be when it has a greater degree of inclina-

tion. | |
Provision is made for suspending the pan
by attaching to its under surface, at or near

| its center, a bilock or lug of metal, the lower

surface of which is semicircular in form, which

is caused to rest in a circular recess formed in 7o
the upper surface of a frame, F, which sup-
ports the pan. TFor the purpose of controlling
the inclination of said pan there is pivoted to
the frame I a lever, I’, one end of which is
made to bear against the under surface there-
of, as shown in Figs. 2 and 4, said lever being
provided at a suitable point with a slotted
projection, 12, through which passes a bolt se-
cured to the frame, which is provided with &
handled nut for holding the lever in its ad- 8o
justed positions. Upon the frame F there 1s
fixed a scale for determining the inclination of
the pan. '

When it is desired to use the pan for strik-
ing, the cover is to be removed and the pan 33
placed in a level position, and secured thereon
by the lever I, at which time it may be thus
used. '

Having thus described my invention, what L
claim, and desire to secure by Letters Patent, go
18— _

1. The combination, with a vacuum-pan for
evaporating saccharine and other substances,
of an automatically-operating valve, the clos-
ing movement of which is produced by the
pressure in said pan and its opening moves-
ment by the pressure of the atmosphere upon
its under or outer surface, substantially as and
for the purpose set forth. |

2. The combination, in a vacuum -pan for
evaporating saccharine and other substances,
of the dividing-partitions and sliding valves
or gates for dividing the evaporating -space
into different compartments, sabstantially as
and for the purpose set forth. |

3. In a pan for evaporating saccharine and
other substances, the combination of the heat-
ing-cups A% made of thin sheet metal, the di-
viding-partitions B3, and valves or gates B
whereby provision is made for dividing the
pan into separate and distinet compartments
and heating the material in some compart-
ments separately, substantially as set forth.

4, The combination of the evaporating-pan
and the steam or air pipes for supplying steam
or air thereto, the jointed pipes C’, and coup-
lings C?, the parts being arranged substan-
tially as described, whereby provision is made
for tilting the pan without the use of flexible
connections, or causing leakage in the pipes,
substantially as described.

5. The combination, in a pan for evaporating
saccharine and other snubstances, of a reservoir
suspended at or near its center, having its
tilting movementin the direction of its length,
and a steam or air pipe connected therewith,
arranged to tilt with the pan, substantially in
the manner and for the purpose set forth.

In testimony whereof I affix my signaturein
presence of two witnesses.
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ABEL BREAR,
Witnesses:

(. W. BALLOCH,

D, P, HOLLOWAY.
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