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UNITED STATES

PATENT OFFICE.

JAMES FOSTER, OF SAMARANG AND JOHON CAMPBELL, OF SOERABAYA
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—— A = Ll

SPECIFICATION forming part of Letters Patent No. 407,398, dated July 23, 1889.

Application filed October 29,1887, Serial No, 253,796,

(No model.) Patented in England December 29, 1886, No, 17,041; in

France May 11,1887, No, 183,489 in Belgium May 12, 1887, No. 77,447 ; in Spain August 18, 1887, No. 7,039, and in

Austria-Hungary November 19, 1887, No. 55,028,

1o all whom 1t may concerr:

Be 1t known that we, JAMES FOSTER and
JOHN CAMPBELL, subjects of the Queen of
Great Britain and Ireland, and residing, re-

spectively, at Samarang and Soerabaya, in the

Island of Java, have “invented certain Im-
provements in and connected with triple-ef-
fet Evaporating Steam Vacuum-Pans used
for Boiling Sugar and for other Kvaporating
Purposes, (for which Letters Patent have been
obtained in Great Britain, No. 17,041, dated
December 29, 1886; in Krance, No. 183,489,
dated May 11, 1887; in Belgium, No. 77,447,
dated May 12,1887; in Austria-HHungary, No.
55,028, dated November 19, 1837, and in Spain
No. 7,039, dated August 18, 1887,) of which
the following is a specification. |
This invention comprises certain improve-
ments in the construction and arrangement
of valves and valve-chests and their branches
for leading off the steam or vapor from the
sunavhquor in the pans of triple-effet or
multiple evaporating - vessels to the steam-
heating chambers of the other ‘pans, and also

to then vacuum-chests and air-pumps, and

in the pipe-fittings and their valves or taps
for conveying the high pressure orlive steam
to the closed hea,tmﬂ*-vebsels of said pans.

These 1mpr0vements will add much to the
action of the steam and vacuum in
causing the boiling or evaporation of the
juices of beet-root, sugar-cane, or other sac-
charine liquids by the pans, and they also
render possible the isolation and separate
working of any one, two, or more of these
evaporating-pans better than heretofore and
with greater economy of steam heat.

In the accompanying drawings, Figure 1 on
Sheet 1 is a sectional plan showmn our im-
provements applied to an mlanoement of
double or triple effet or multiple bmlmﬂ* or
evaporating sugar-liquor vessels A" A? A5

ereeted each in a Vertwm line over their tubu—
This

chest H IH’, air-pump engine I, condensed—

| '11111%131 ative of our invention.

water pump L, and other 16(11115113@ fittings, ail
Fig. 2 on Sheet

Sheet 3 an end elevation, both corlespondm

to Fig. 1, while Fig. 4 on Sheet 8 1s a sec-
tional elevation dlawn 1o a 1a10er scale, of
the lower closed steam heatmw or boiling
chamber B’ of the vacuum-pan A’ looking in
the opposite direction to Fig. 3; and Fig. 5 on
Sheet 1 is a sectional elevation, also drawn to

“a larger scale, of one of the new or 1mproved
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water-traps K for drawing off the condensed

water of the steam and vapor from the lower

part of the steam-heating chambers B’ B? B3
of the vacuum sugar-pans A’ A? A3

The live steam is brought from any ordi-
nary steam-boiler by transverse pipes b, and

is discharged toward the center A of the

closed steam-heating chambers B’ B* B® be-
low the su war-bmhnﬂ' vessels A’ A° A’through

60

Or

two or more radial branch pipes b’ b/, which

form an angle with one another within one
hundred and sixty degrees, and which are

herein shown as entering the chambers B’ B*

B®on oppostte sides of a centml line 11, Fig. 1,
and at an angle thereto which may vary from
twenty to thirty degrees up to ninety degrees.
An outer casing p10v1ded with two or more
inlets may be substituted for the radial pipes
b* b° when desired. These transverse steam-
pipes b are each fitted with a controlling-valve
¢ in a branch leading to one main longitudi-
nal pipe C from the steam-boiler, and these

valves may be operated so as to isolate any
one of the pipes b b b at will. These trans-
verse steam-pipes b between each pair of the
lower steam-heating chambers B’ B® and B?

70
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80

B3 have one (or preferably two) tall vertical

pipes b® leading up to and within transverse
and longitudinal save-all trap-valve cham-
bers D above and between each pair of boil-
ers A’ A®> and A* A% The covers of these
chambers D are fitted with valves D’, carried
on screw -threaded spindles passing out
through stuffing-boxes in the covers over the
top end of each pipe, so as to shut these pipes
off and isolate the succeeding boiler A® from
being heated by the steam or vapor evapo-
rated in the first or preceding boiler A’.

- Over the second boiler A® and each suc-
ceeding boiler would be fitted an 1solating

" 21isa %eemonal side elevation, and Fig. 3 on | valve chest with double ports '/’ and cham-
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bers E K’ over each other, and a double-faced '

valve I in the lower division E’, carried on a
central Spindle K/, passed out through a stuff-
ing-box in the cover of the clmmbel' E above,
so as to shut the port /” and isolate the boiler
A? or shut the port fin the central division
and isolate the preceding boiler A’.

are all connected in line by branches D?* E-,
as seen in Figs. 1 and 2, so as to lead by one
branch and pipe G {from ‘the valve-chamber E’
of the last boiler A® of the set direct to the
save-all and vacuum chamber 1T H’, fitted
over and around the upper part of the usual
vertical injeetion stand-pipe and condenser
H’, and connected by the pipes I’, leading
to the air-pump engine I; or, when desired,
an intermediate save-all chamber G/, with
baffle-plate ¢, may be fitted in the pipe G.
These save-all chambers D D and G’ or I
have each pipes d, leading from the lowest
part of the Lhmnbers to the top of the ad-
]acent boilers A’ A* A% to conduct all liquor
trapped in them back into their respective
boilers. The vertical valve-pipes 0° 0 are
connected by branches b b* above those 07 b°
at their lower ends, leading into the upper
part of the closed tubular steam-heating ves-
sels I3* 133, to lead in the steam or vapor boiled
off from the one boiler A’ or A* at an angle
toward the center A of the steam-heating
vessels B? B in the same manner as that de-
scribed in reference to the branch pipes b7 b°
of the steam-pipes b below them.

A further improvement consists in the fit-
ting of an arrangement of a set of longitudi-
nal pipes J J with separate branches and
controlling three-way taps or cocks J? lead-
ing from the lower parts of the steam-heating
chambers B’ I3° B? to draw off the condensed
water from these chambers by the branch J’
to the pipe I’ of the condenser H’, and the
branches J° and cocks J*to the different con-
densed-water-discharge traps K, connected
by pipes and three-way cocks K’ K? to the
suction-pipe or valve-chamber 1’ of the air-
pump I or to the auxiliary pumps L. Small
pipes 77 are also led from the upper part of
the steam-heating chambers B* 13° to the up-
per partof the water—tl_;*aps K and to the pipes
I’ of the condenser, and they are fitted with

controlling taps or cocks j° to regulate the

pressure 1n the trap I above the water and
to keep it the same as that in the steam-heat-
ing chambers I B° and in the condenser H’,
so as to allow The water to be drawn off from
these vessels B* I3° or KX by the pipes X’ or J’
to the :;‘Lil-pmnp I or ’to the auxiliary pumps L.
Pipes and cocks 7 2" are led from the upper
part of the steam-heating tubular chambers
3% B? of each boiler, and are connected di-
rectly to the pipe I’,leading between the COn-
denser I1” and the air-pump I, to draw off all
oases and alr which accumulate in these
chambers B®* B° and enable these chambers
to be worked by steam or vapor below the
pressure of the atmosphere.

These
isolating double-valve chambers D and E E”

M
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The water-drawing-off pipes J* and traps
I€ are all arranged below the level of the
lowest water-receiving parts of the steam-
heating chambers B’ B2 B3, so as to draw off
the condensed water from these. The water
condensed from the steam in all or any par-
ticular steam-heating vessel 1s led into one
or more water-receivers or steam and water
traps K, preferably of the improved construc-
tion shown in Fig. 5, having an automatic
arrangement eﬂncustmﬂ of the ball-float k,
which has attached to 1ts under side a sleeve-
socket &/, working over a short stand valve-
seat & over the outlet-pipe K’, with lateral
side ports IK?in both below the water-level
W, whereby it is impossible for any steam or

vapor to be drawn off with the water by the
auxiliary pumps L or by the air-pump I of
the vacuum main condenser H’, if there are
no auxiliary pumps or 1f these latter are out
of order. By this arrangement the openings
2 of the automatic eut—v&lve k. of the trap
K are always below the admission-level ot the
water by the pipe J? so that the float & falls
with the level of the water and shuts these
outlet-openings, always retaining some water
in the bottom of the trap,and prevents steam
or vapor being extracted by the vacuum or
auxiliary pipes I/, but will draw off all the
water as it collects by the using of the float
k and maintain the vacaum in the trap I.
The receivers or traps K are so connected at
the tops by pipes and cocks 7 9”7 to the upper
part of the steam-heating chambers of the
vessels B* B? and to the vacuum-space in
main condenser-pipe I’ or pump I that the
water can either fall by its own gravitation
into the receivers K (which are placed lower

than steam-chambers B I3’ of the evaporat-
I?

ing-vessels) and then be either drawn off by
the auxiliary pump L or by the main con-
denser-pump I through the pipes K', as reg-
ulated by the cocks: K* KEach drawing-oft
trap would be preferably fitted with a glass
or other water-gage outside. '
The juice 1s supphed to each vacuum pan
or vessel A’ A® A’much in the usual manner
by a pipe and cock o outside the chamber,
and then down through a central circulating:-

pipe a’, either from the source of supply to

the first vessel A’ or through the pipe «® to
any of the other vessels A* A% as seen par-
ticularly in Ifigs. 2 and 4. 'The liquor is
drawn off from the lower part I3 of eacll ves-
sel A’ A? A? below the heating-vessels B’ B*
B? through the discharge cock and plpe (L,
leading to the 1101"i201113&1 pipe «*, which is
fitted with cocks ! for that purpose or for
supplying it from any one vessel into the
other.

We obtain by these i improvements the evap-
oration of a much greater percentage of juice
than by the present system of empomtiml in
double, triple, or other multiple effets with
the same amount of heating-surface. Thelive

and evaporated steam are so introduced by
these improvements to the first, second, third,
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or 'more vessels B’ B* B? by the pipes b® and

branches b’ b° and b* b* at two or more places
1n each vessel at such angles as to obtain the

greatest heating effect aﬁd give the most ef-
ﬁelent elrullatlon of the juice being treated.
From the first vessel A’ the steam or vapor
arising from the juice or liquid being treated

- passes 1nto the first save-all valve-chamber D,

IO

20

_30

having an arrangement of valves D’ D’ for
1solating the steam-heating chamber B?of the

second vessel A% by one or two pipes b® D%,

when the valves D are opened and the isolat-
ing-valve F closes the port 7, to be distributed
to two or more branches &’ b* b* b* at the said
angles, either by using the branches b’ b? b* b?
or 1t might be a casing with two or more cor-
responding inlets. The steam arising from
the juice or liquid being evaporated in all the
vessels 18 led off through the same arrange-
ment of save-alls, pipes, and valves as from
first vessel to second vessel. By this system
the steam or vapor passing from one vessel
(A to A% to another has the freest possible
channel-way to all the heating-vessels B’ to
B® and to the condenser H’, bemﬂ* connected
with branches D? E? and valve-chests D and
E E’, as seen particularly in Figs.1 and 2, in
a stlawht center line between the ordinary
1sola’r1nrr-valves D’ E and top of vessels, thus
1educmn* friction and condensation to a mini-

mum.,

We claim as our invention—
1. In multiple evaporating steam vacuum-
pans, the combination of a series of evaporat-

| ing-vessels and their steam-heating chambers 33

with connecting valve-boxes at the top, verti-
cal pipes 0° between the vessels opening at the
upper ends into the said valve-boxes, with con-
trolling valves, and near their lower ends hav-

ing two or more branches b’ b b* opening ra-
dlally into each adjacent heating-chamber,

substantially as described.

2. T'he combination of a series of evaporat-
ing-vessels having heating-chambers at their
lower ends with a supply-pipe C.and valved
transverse pipes b, each of which has two or
more branches opening radially into the ad-
Jacent heating-chamber, substantially as de-'
scribed.

8. T'he combination of a series of evapomt—
ing-vessels having heating-chambers at their
lower ends and ha,vlnn* connecting valve-boxes
at their upper ends with a Supply-plpe C,
valved transverse pipes b, upright pipes b3
opening into the said boxes at their upper s 5
ends and provided there with valves, and
branches on the pipes 0, opening radially into
the heating-chambers, all substantmlly as de-
seribed.

In testimony whereof we have signed -our 6o
names to this specification in the presence of
two subscribing witnesses.

JAMES FOSTER.
JOHN CAMPBELL.
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' Witness_es:
J. P. N. KYLE,
D. FELISE.
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