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UNITED STATES

PATENT OFFICE.

EDWARD SHAW, OF LONDON, ENGLAND.

APPARATUS FOR CONCENTRATING LIQUIDS.

SPECIFICATION forming part of Letters Patent No. 688,206, dated December 3, 1901.
Application filed October 25,1898, Serial No, 694,550, (No model.

To all whom it maij concern:

Be it known that I, EDWARD SHAW, a sub-
ject of the Queen of Great Britain and Ireland,
residing at Broad street, London, England,
have invented Apparatus for Concentrating
Liquids, of which the following is a specifica-
tion. |

The object of my present invention is to
cook syrup in its passage through a tube to
some fixed predetermined degree. Having a
fixed steam-pressure, and therefore a constant,
predetermined temperature outside of the
tube, the required results can be obtained
only by having control over the rate at which
the syrup passes through thetube. Inorderto
prevent any variation of the pressure inside
of the tube affecting the speed of the pump
or other pressure-feeding device, and there-
fore the flow of the syrup through the tube,
I introduce an -artificial load between the
pressure-feeding device and the tube of suf-
ficient magnitude to enable the pump or pres-
sure-feeding device to work steadily irre-
spective of the said variations of pressure in
the tube, which always oceurs. Thisartificial
load is further of great importance should
there be a vacuum in the tube, as it prevents
the pressure of the atmosphere driving the
syrup through the pump or pressure-feeding
device into the tube, an effect which may re-
sult even when the pump is working.

The accompanying drawings illustrate a

- construction of apparatus according to this
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invention which is suitable for cooking or
boiling syrup for use in the manufactuare of
sweetmeats. | |
_FHigures 1 and 2 are elevations at right an-
gles to each other of the entire apparatus.
Fig. 3 is a vertical section of the cooking-coil
and collecting-chamber on line 3 3 of Fig. 1.
Fig. 4£isa horizontal section of the same. Fig.

* 5 18 a sectional view of the valve controlling
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the withdrawal of vapor from the collecting-
chamber; and Figs. 6, 7, and 8 are respec-
tively a sectional end elevation and two side
elevations, with parts removed, of means for
imparting motion to the said valve.

1 1s a tank containing untreated liquid,
hereinafter referred to as “‘syrup.”

218 a pump by which the syrup is fed to
the cooking-coil 3, which is econtained within
a dome-shaped chamber4,charged with steam

| for heating the coil 3. The coil 3 discharges

into a collecting-chamber 5, that is also con-

tained within the steam-chamber 4 and the 55

upper portion of which is connected by a pipe
6, provided with a valve 7, to a jet-condenser
S, which communricates with an air-pump 9.
1he chamber 5 has a discharge-passage 10,
that is controlled by an outwardly-opening
valve 11, normally kept against its seat by

a spring 11°, or it may be by a weight or by
The valve 7, which is shown

other means.
In section in Fig. 5, is adapted to be oper-
ated intermittently, so as to close for a given
period communication between the collect-
ing -chamber 5 and the condenser and the
alr - pump, thus temporarily preventing the

steam generated within the coil from escap-

ing from the chamber 5 and causing an in-
crease of pressure therein. The pressure of

the steam on the syrup eventually overcomes

the resistance of the valve 11 and forces the
cooked syrup through the outlet 10 onto a
cooling table or slab 12. After the syrup
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has been discharged the valve 7 is again op-
erated so as to reéstablish communication be- -

tween the chamber 5 and the condenser and
alr-pump, thereby causing the pressurein said
chamber to be reduced below that of the at-
mosphere and the valve 1l to be again closed.

The valve 7 may be operated periodically
in any convenient way; buat in the example
1Hustrated the feed-pump 2 is provided with

means (illustrated in Figs. 6, 7, and 8) forim-

parting motion to the valve 7. These means
comprise a couple of ratchet-wheels 12 13,
which are driven by pawls 14, carried by le-
vers 15, that are rocked by tappet-levers 16,
and tappets on the piston-rods of the pump.
The ratchet-wheels carry driving-studs 12°
13%, that come into contact with pins or abut-
ments 17 on opposite sides of the fulerum of

one of two levers 18* 18, that are coupled to-

gether by a stirrup-piece 19, that is connected
by a rod or link 20 with the spindle of the
valve 7. The arrangement is such that the
valve is opened and closed at the required
times. If desired, the valve 11 may be ar-

ranged to besimilarly operated at the required
times instead of operating automatieally.
The collecting-chamber 5is arranged inside
the steam-chamber 4, so that the steam which
| supplies heat for cooking the syrup may also
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serve to maintain the temperature of the
cooked syrup and the steam or vapor con-
tained in the chamber 5.

The chamber 4 is detachably connected by
bolts to a base-plate 4%, sothatit can bereadily
lifted and the coil 3 and collecting-chamber
5 exposed for inspection or repair. The base-
plate 4* has cast on its upper side a circular
rim 4", into which the copper cylinder form-
ingthechamber is brazed. Itis alsoformed
with a passage 4° leading fromn the coil 3 to
thechamber 5, and with apassage 4, by which
the pipe 6, whose upper end opens into the
upper part of the chamber 5 and is provided
with a baffle-plate 6* to prevent the entry of
bubbles of syrup, is placed in communieca-
tion with the condeunser.

4¢ and 4' are passages or apertures through
the base-plate 4*, through which syrup and
steam, respectively, are supplied to the coil
3 and to the chamber 4. |

The outlet 10 is at the bottom of a depres-
sion or well formed in the base-plate 4* and
in which the syrup colleets. The seat of the
valve 11 is formed with an inwardly-extend-
ing portion, that servestosupport the valive-
spindle and its spring 112, as shown, the ar-
rangement being such that the seat and valve

can be secured into and out of the base-plate.
The condenser is preferably formed in the

columnsupporting the cooking-chamber. In
order to prevent the syrup being forced
through the feed-pump 2 and cooking-coil 3
by the pressure of the atmosphere when the
pressure in the collecting-chamber 5 is re-
duced, the discharge-pipe 2% of the feed-pump
is provided with a suitably-loaded valve 2°,
that will only open when the pressure against
it exceeds atmospheric pressure. Therate of

feed i1s thus capable of being completely con-

trolled by the feed-pump 2 and is not influ-
enced by the vacuum in the cooking-coil and
collecting-chamber.

- . In the operation of the apparatus the syrup
15

that is to be cooked is placed 1n the vessel or
receiving-chamber 1, and passes from thence
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through a pipe extending from the bottom
thereof to the pump 2. From the pump 2 it
is forced through the pipe 2%, past the valve
2", which is a resistance member for placing a
load upon the said pump, and from thence
on through the pipe 2* into the cooking-coil
3, located within the chamber 4. 'T'he syrup
in passing through the cooking-coil is cooked
and is delivered into the lower end of the sep-
arating-chamber 5, from which 1t is delivered
through the pressure-controlled liquid-escape
opening 10 upon a table or other recelving
member 12. |

What I claim is—

1. A syrup-cooking apparatus comprising
an externally-heated cooking-tube, a syrup-
feed tubeforming a continuation of said cook-
ing-tube, and a constantly-acting resistance
member situated in said feed-tube at a point

in advance of the cooking-tube, substantially

as described.

2. A syrup-cooking apparatus compusmﬂ'
an externally ‘heated cooking-tube, a syrup-
feed tubeforming a continuation of said cook-
ing-tube, a pressure-feeding device in com-
munication with said feed-tube, and a con-
stantly-acting resistance member in said feed-
tube between the pressure-feeding device and
the cooking-tube, substantially as described.

3. A syrup-cooking apparatus comprising
an externally-heated cooking-tube, a separat-
ing and discharging chamber in communica-
tion with the exit of said cooking-tube, means
for varying the pressure in said chamber, a
syrup-feed tube forming a continuation of
said cooking-tube, a pressure-feeding devigce
in commnmeabmn with said feed- t.ube, and a
constantly-acting resistance member in said
feed-tube, substantially as described.

Signed at Kuston Station,L.ondon,England,
this 8th day of October, 1893. |

EDWARD SHAW.

Witnesses:
PERCY K. MATTOCKS,
EDMUND S. SNEWIN.
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