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to Specification.

Heating by steam circulation.—Exhaust steam is
utilized for heating buildings &e.

899. Penson, R. K., [Delcambre,
April 9. Drawings to Specification.

A4.).

Footwarmers.—Warmers placed to come under
the feet of the passengers in railway carriages

825. Smethurst, J. March 31. Drawings

are supplied with steam taken from a compart- |

ment of the engine funnel. By opening a door in
this compartment the whole of the steam passes
out into the air without entering the warmers.

948. Marriott, A. April 15.

Heating water.
—A  boiler for
heating buildings
consists of an
upper and a lower
annular water
space A, C con- N
nected by water o)
tubes B, which |
surround the fuel *
space, the whole g
being secured by
bolts BL  The
grate D can be l
rocked upon |
pivots E. The EI
gases enter at one i
side of the annu-
lar space H, in
order to escape i
to the flue at the E
To E S

FIG.I.

H

other side.
secure automatic
adjustment of the
air-damper H* to
requirements, the hot water is caused to flow from
the upper end L of the boiler round a bulb,
which, with the depending flexible pipe d, is filled
with mercury. As the temperature of the water
increases, the mercury expands and lengthens the
elastic tube, which is secured to the damper so
that the damper is closed. The tube is prefer-
ably formed of india-rubber surrounded by a
coiled spring. The length of the rod connecting
the damper and the pipe may be adjusted.

1019. Xnowles, J., and Jackson, S.
April 24. [Provisional protection refused.]

Heating water.—The water is heated in boxes
or coiled or other pipes or tubes arranged in a
steam boiler or other flue or chimney.

I

| 1352:

1052. Jeffreys, J.
protection only.]

April 27. [Provisional

Heating gases and liquids.—The apparatus is
composed of thin fluted metal plates with flat
ridges between the flutings arranged in pairs
with the ridges in contact and in some cases
soldered or brazed together. A boiler or other
surface heating-apparatus for liquidsis constructed
in a similar manner. When the apparatus is
heated by a fire, the mouths of the tubes formed
by the plates are enlarged at the ends near the
fire and are pr ted by metal shield

1105. Bartlett, S. J. May 2.

Heating liquids.—
An apparatus for
strainingand drawing-
off liquids consists of
a siphon-tube D, com-
municating at one end
with a suitable outlet,
and at the other with
an inverted cup C, in
which are a wire gauze strainer E and a per-
forated plate F. The outflow tube may also be |
internal. The strainer may be applied to the
taps of kitchen and other waste hoilers.

FiG.2.

Pierce, G. H.

May 29.

Heating buildings.—Relates to hot-water a|
atus, for heating buildings, consisting of a boiler
Fig. 2, with flow and return pipes c, g, and
furnace arranged within the boiler. The si
and hot gases from the furnace are condue
through a flue b, which is arranged within
whole length of the flow pipe ¢, and has its
at d, outside the building. The flue b is
vided with a d e and cleaning-door f.




pre

or hot air pipes ¢*, c*.
The pivoted segments
are arranged to fit the
vertical rods of the
stack carriages and are
pmvxded with covering flaps for the joints. The
lid C?is hinged, and has a tail piece C*%, by which
the lid is raised when the segments are opened.
Instead of a seg tal chamber, the ch may
be made in one plece arranged to drop over or be
raised from the carriage.

1399. Calvert, F. A. Junc 5.
FI1G.6
S o
l'u q;
Heating by steam circulation.
—A steam heating-apparatus is
constructed, as shown in trans- e r
verse section in Fig. 6, of a
number of pairs of plates with
packingaround the edges forming 0%
flat vessels which are kept apart
by distance pieces o situated at
intervals. The whole is secured
together by vertical bars 7,
links q and cutters s.
i
T S g
g
1423. Reynell, H. June 8.

Non-conducting coverings and compositions.—
The corky matter of the coco-nut husk is
separated by tearing, or otherwise, from the fibre
and is mixed with india-rubber, gums, or other

water, and is used for packing ice-chests, refriger-
ators, wine coolers, and the like.

substances, or moistened with some liquid such as |
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1%76. wtlson, D., and Cowper, E. A. | 1539. Watts, J. June 19.
une 2.
Heating air.— 7 FIG.3.
Heating by air or Malt is manu- u
steam circulation.— factured and 0
Heating-chambers ¢ for dried in closed
stacks of cakes of coco- apparatus which %
nut seed, linseed, or is provided with
other seed to be pressed | agitating appli-
for the extraction of ances and with 2
oil are arranged at the means for the ad- =
ends of the rails b lead- mission of water
ing to the press. The and of oedinary _€
heating-chambers are or heated air. L% S
formed of segmental | Fig. 3 shows a A =
jackets ¢, of which one | longitudinal sec- & = Y
is fixed to the bracket c! | tion of the appar- e I
and the other two are atus. The air x V
pivoted by wmeans of | admitted through Z
pivot joints in the steam { the pipe ¢ is

heated when necessary, by means of the ﬁre x from
which the prod of e ion pass t h a
series of hmtmg—tubes y to the smoke-box z.

S

1545. Kyle, D. D. June 20.
Heating water.—
The water of baths (5

is kept in agitation
by hot air which is
forced along
pipes C, E, directly
into the water, or
into anairchamber
or chambers F surrounding the bath A and per-
forated on the innersides. The blowing or forcing
apparatus is placed in or connected with a heated
ch[:‘nnber, or is supplied by a tube passing through
a fire.

1633. Blake, J. July 1.

FIG.3.

Steam traps.—A number

of steam traps o, p are used

bined in asingle casing,

to enable pipes conveying

steam at different pressures

to be connected to different
traps.

1650.

Non-conducting coverings and compositions.—
A thin coating for iron ships or iron for other
purposes to prob(‘ct it from rusting and to prevent
radiation of heat is formed by ﬁht painting on
a solution of a soluble silicate or double silicate
and then washing this over with a solution of
caleium chloride, first cold and then boiling.
When a thicker coating is required, powdered
chalk, and dry white carbonate of lead are

¥

Ransome, F. July 2.
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mixed with the soluble silicate. A still thicker
coating is applied with pressing sticks or
rammers, and consists of a soluble silicate, sand,
and powdered chalk. The silicate is rendered
insoluble by calcium chlovide, as before, or by
the addition of carbonate or oxide of lead, or
oxide of zine, or alumina to the mixture.

1657. Brinsmead, H.
FiG.2.

July 3.

W

=

Boiling - pans.—The oven «, heated by gas
burners d or otherwise, is fitted at each side
with boiling or steaming apparatus b heated from
the same source. The pans b have tubes ¢, pro-

jecting into the oven, and may be moved laterally |

to regulate the heating or to disconnect them.
Burners are placed under the pans for use when
the oven is not required, and a heat distributer f
is placed in the oven.

1824. Duncan, C. S. July 21.

ABRIDGMENT CLASS HEATIN G.

bhe condensed steamn rises above this level, the
vessel descends, and the spindle of the valve S,
coming against the bottom plate, is raised, and

Heating - apparatus; heating liquids and gases. |

—Relates to the application of molten metals for
heating liquids or solids, boiling and evaporating
solutions, melting or dissol\'ing animal, vegetable
or mineral substances, heating air, and for other
purposes. Molten lead, zine, tin, or other metal is

contained within the space between anouter and an |

inner vessel, heat being applied to the outer
vessel by means of a grate, stove, or furnace, and
conducted by the molten metal to the inner
vessel, which may be in the form of a kiln, furnace,
or hot-air chamber, in which the materials to be

| passing throngh coal, coke,

treated are placed, and exposed to an equalized |

heat without smoke.
taps or cocks, for withdrawal of the metal, and
the inner vessel may be raised from the molten
metal to regulate the heat,

1829. Alcan, G., (administrator of Alcan,
E.), [Gauchez, L.]. July 21.

Steam traps.— A vessel, shown in section, is
suspended from one arm of a lever H, and, when
filled to a certain level with water, it is balanced
by a weight on the other arm of the lever. When

The vessels are fitted with |

e e

| [Abridgment Class Furnaces

! The air or other gas is admitted to the pipes

1863

the water escapes through the pipe O. When
clear of the hottom the valve S closes by its own
weight. The pipe T admits the steam. The
vessel is provided with an air-escape cock.

1903. Brooman,

R. A., [Gineston, J.].
Aug. 1.

[Provisional protection only.]

Bed-warmers ; footwarmers—A warming-pan,
which by removing the handle may be used as a
foot-warmer, is formed as a reservoir to contain
hot water. The reservoir may be made of metal,
poreelain, or other material. A filling-opening is
closed by a screwed stopper provided with
rubber washer.

1928.

Heating air and other gasess
—Relates to improvements
in the arrangements and
details described in Speci-
fication No. 1404, A.D. 1857,

Cowper, E. A. Aug. 5.

&e.]. The invention is speci-
ally applicable to the heating
of blast for blast furnaces and
in other metallurgical opera-
tions, or for the heating of
steam or gas to be used in
distilling or boiling or for

or other elastic fluids, pipes of fireclay or of
refractory material are employed. The pipes
lined or coated with glaze salt, oxide of ir
litharge, enamel, flux, porcelain, or other
clay or other suitable close-grained substa
that will not permit the transmission of
through its sides. The refractory material p
p-med is fireclay, blacklead or materials su
are used for erucibles. Figs. 2 and 3 show ﬁ
at right-angles to each other of one arrange
of gas-heating tubes disposed within a cham]
through which gases from adjacent furnaces
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the trunk E, and is passed in a direction contrary

to that of the furnace gases through the tubes D
of each longitudinal row in succession until the
firebrick-lined main F is reached. The communi-
cation between the pipes of each row is effected
by bent pipes H,I. Thelower connecting pipes I
are carried on girders and are protected from heat
by slabs K and by the admission of cold air to the
chamber which contains them. Siwilar slabs
form the roof of the furnace-gas chamber. To
permit of the upward expansion of the tubes and
at the same time to retain the tightness of the
joints, the flanges of the bent connecting-pipes
are pressed upon by curved springs O the com-
pression of which is regulated by set-screws
abutting against overhead girders L. Other
methods may also be employed for retaining the

FIG.30.

connecting pipes in place. Thus, external springs
may be dispensed with, in which case the bends
may be secured in the same way as mouth-pieces
are fixed to ordinary gas retorts, by means of
T-headed bolts. Or, weighted bell-crank levers
such as shown at O, in Fig. 36, may be used, the
lever being carried by the girder L while the set-
serew N is placed against the bend H. Coach-
spring or spiral springs may also be used, or the
bends themselves may be made flexible. When
made of east iron, flexible flanges may be provided,
the joint being made by a cement of red lead and
cast-iron dust which is placed in annular grooves
on the abutting faces. In Fig. 42, the bend H
is shown as constructed with thin metal disc
chambers ¢ which, for example, may take the
forms shown in Figs. 44 and 51. Or, as shown in
Fig. 49, the connecting-pipe H is formed of thin

850
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iron, steel or copper, with flanges i of cast 1ron,
the springs O as before abutting against the
girder L. Instead of employing the lower bends I,

FIG.2.

)

£

0

K
21

e

Fig. 2, cast-iron boxes
may be used. They are
made of such a way as to
enable a man to enter for
waking the joints and
for cleaning purposes.
Fig. 11 shows the heating-
pipes laid horizontally,
the furnace grate B being
below and the flue C
above. The pipes are
carried in the walls, as shown in Fig. 54, where
they are enlarged are made of hexagonal shape.
Pieces of fireclay are inserted between the con-
tiguous hexagonal sides of the pipe, leaving spaces
that are filled in with luting and with plugs.
‘When the pipes are laid horizontally, they may
be arched to enable them to carry their own

A

7

SR

FIG.36.

=

FiGA42. 4_F1G.49.
e >

weight. In order to distribute the air or gas
over the interior of the tubes, loose blocks of
various forms are placed in various positions in
the tubes. The tubes may also take the shapes
shown in Figs. 30 and 32, In Fig. 30, an ascend-
ing and descending pipe D is shown as made in
one piece with the central partition d while in
Fig. 32, the tubes are made up the internal

F2
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descending column D and the outer close-ended
chamber D, the latter carrying the fixed metal
box D. The whole of the structure is bound
together by suitable tie-rods and stays. To
utilize gaseous fuel, as for instance from blast
furnaces or from coke-ovens described in Speci-
fication No. 972, A.D. 1863, [Abridgment Class
Furnaces &e.], or from gas producers as described
in Specification No. 167, A.D. 1861, [4bridgment
Class Furnaces &ec.], the gas may be admitted
by the main d, Fig. 12, to the chamber b which
carries the air-admission tubes e, the chamber
opening to the furnace B as shown.

2087. Martin, L. E. C. Draw-

Aug. 22,
ings to Specification.

Heating water.—A multitubular water heater
is fitted with removable shelves and a filter so as
to move calcareous and other matter from water,
especially boiler feed water or the water in a
boiler. The flues may be arranged vertically,
horizontally, or obliquely. In one arrangement
the perforated plates are arranged between the
horizontal rows of smoke-tubes.

2116. Pragst, F.
Specification.

Aug. 27. Drawings to

Heating buildings ; heating water and other
liquids.—A portion of the steam from the high-
pressure cylinder of a compound steam engine is
utilized to heat buildings, dyeing-liquids, &e., the
water of condensation being conveyed to the
condenser.

2253. Riviere, H. Sept. 14. Drawings to

Specification.

Heating liquids.—To obtain a large surface in a
small space with very few joints, in a boiler, bath-
heater, or other heating apparatus, bent or
corrugated metal plates are used. The plates
are bent in stages between dies or the like.

2266. Lewal, G. Sept. 16.

Heating buildings &c. ; heating air.—Relates to
a method of and apparatus for consuming smoke
and heating and warming public and other
buildings. Two boxes, placed parallel to each
other, have their lower sides connected to air-
supply pipes and their upper sides fitted with
pipes leading to a hot-air chamber from whence
heated air is led off as required; or the two
boxes may be removed and the cold-air chamber
fitted with pipes through which flame passes.
Between the pipes is placed a coal chamber fitted
with firebars, placed parallel to each other or in
the form of an arch, in which coal is burnt. The
Provisional Specification describes an apparatus
in which the excess of smoke from the coal chamber
is led below firebars fitted at the entrance of the
two boxes mentioned above. To the front of

84

these boxes also is attached the frame carrying
the doors orslides through which fuel and air are
supplied.

2383. Bailey, J., Blake, G. W., and
Sept. 28. ‘

Bailey, W. H.

Steam traps.—The valve a® is operated to dis-
charge the condensed steam by the straightening
of a tube d* one half of which is steel and the
other brass, under the influence of heat.

Thermostats.—A hollow curved tube, of which
one half is steel and the other is brass, straightens
more or less by the action of heat and thus
operates automatically a damper &e.

2566. Snell, W., [Yapp, G. W.]. Oct. 20,
Drawings to Specification.

Heating water ; heating buildings.—The pipes
employed contain wire gauze dises or metal
beads, shot, filings, chippings, or turninzs or nails
or bundles of wire or rods, which assist in con
ducting the heat from the interior of the pipes.

2575. Garton, C., and Hill, T. Oct. 20.

Heating by water
&e. circulation.—-
Apparatus for use
in evaporating or
melting is heated
by means of water
circulation with or
without the use of
heated air, steam,
&e.,and is provided
with agitating-
apparatus. Fig. 2
shows a transverse
section of an
evaporator B pro-
vided with heat-
ing-chambers I
through which hot
wateriscirculated;
hot air, steam, &e.
may be passed
through the pipes
or chambers J, or
may be passed
freely over the
surface of the sub-
stance under treatment. The spindles C
wooden rolls D bound by metal bands
bear arms F carrying archimedean screw v




The vapours produced are removed by a fan.
Fig. 5 shows a transverse section of a pan for
melting such substances as sugar, but applicable
to the other purposes of the invention. The
spindles B carry drums A each provided with one
or more hollow or solid metal projections C, D,
for breaking up the sugar. The pan is heated and
otherwise arranged as in the other form of appar-
atus described above.

2846.

Non-conducting coverings and compositions.—
To prevent the escape of heat from the exposed
portions of steam boilers, steam pipes, or other
heated surfaces, they are covered with a mixture
of plaster of Paris and water; or a fibrous sub-
stance, such as hair, is mixed with the plaster of
Paris to cause it to adhere. The mixture is
preferably composed of three parts of wood
sawdust to one part of dry plaster of Paris with
a little water.

Hargraves, BE. Nov. 14.

2947. Nov. 23.

Heating liquids. — Relates to machinery for
amalgamating or intermixing dry, semi-fluid, or
aqueous materials, and for agitating solids with
liquids for combining, dissolving, or washing the
same. The materials are treated in a vat ¢
supported on trunnions b. One of these carries a

Carr, T.

3015. cClark, W., [Subra, B.].

Heating  buildings.-— Relates  to
means in combination with inverted
or downwardly-inclined gas lamps,
candles, and other lights for siphoning
off the products of combustion and
thereby maintaining the air supply for
combustion and ventilating the room,
and applicable to gas or other heating-
apparatus. A means in combination
with gas burners and applicable on a
theatre stage is shown. The burners D
are placed at the top of glass

Deec. 1.
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quadrant gearing with a worm d' so that the pan
may he rotated for discharging purposes. A
hollow pillar e in the vat earries hollow and solid
shafts f, f! with arms /% f° upon which are bars f7.
The shafts are driven by bevel gearing % f7 so as
to rotate in opposite directions. At the upper
end of the shaft ! is fixed a vessel i supplying
liguid to the vat by a pipe h! passing along one of

the arms f®&. When acid is employed the surfaces
in contact therewith are covered with lead or
other acid-resisting material. Among the modi-
fications described is one in which the pan is
heated by means of steam supplied to a false
hottom or a coil of pipe by means of a pipe passing
through the axis of one of the trunnions b, the
condensed water being removed through the axis
of the other trunnions.

chimneys A secured in sockets on a
horizontal pipe B, which is connected

to a long vertical pipe C. The
parts A, B, C constitute an inverted
siphon. The pipe C is provided with a valve H
and with an auxiliary burner I for starting the
draught. In the part B, “any furnace may be
“applied, which would possess the advantage of |
“being placed below the burner or burners, and

L c
1
FIG.I. i
f o
G
& g z
_____ 5 -

“ thereby heated and lighted at the same time.”
In heating stoves, the burners are placed in the
chimneys, in order to afford light, the products of
combustion circulating in tubes for heating

| purposes.

3032. Clifton, R. L.
protection only.]

Dec. 2. [Provisional |

Ileuting water.—~Brewing is carried on in a
vessel with four compartments, one above the

8

| which water is boiled.

other, of which the top one serves as a vessel in
The water is heated by
means of a steam pipe fitted with a cock or valve
to regulate the supply.

\{IRTUAL MUSEUM
[1863
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3055. Varley, S. A., and Varley, C. F.
Dee. 5. [Provisional protection only.]

Heating water; thermostats.—Boilers for heat-
ing conservatories, forcing-houses, &c., by water-
cu’culatxon, consist of two or more \vat,er

Thermostats.—Consists
of electric means for
operating throttle v:
slides and the li
regulate \entlhuou,

connected to each other and placed one within
another, and heated by a gas burner. Inorder to
regulate the gas supply and cut it off when the
temperature of the room is high enough, the gas
passes through a valve similar to that deseribed
in Specification No. 2858, A.D. 1860, the inlet
extending below the outlet. The valve is filled
with mercury and spirit, connected through a
small aperture, or separated by a vulcanized
rubber film, and the spirit is expanded by the heat
of the room till, at a temperature regulated by a
screw plunger, the mercury cuts the supply off.
This gas-supply regulator may be used in keeping
the pendulums and pivots of astronomical clocks
at a uniform temperature.

3082. James, H.B. Dec.8.
N g compositions for steam boilers,
pipes, rool's, &e. The composition contains ivory

black or lampblack, cow dung or the like, fullers’
earth, chalk, or other earthy substance, Roman,
Portlnnd, or other cement, ordinary alkali, and a
binding material, such as varnish, gums, &e. For
covering cold surfaces, such as roofs, refuse rail-
way grease or the like is added.

3094. Wason, P. R. Dec. 8.

Heating buildings &c.— Relates to the heating
and ventilating of horticultural buildings by
means of heated air. The flue for receiving the
heated air, runs along the floor near the front of
the house and is provided with small openings
having covers or valves. The flue is preferably
formed of brickwork covered with perforated tiles.
At the upper part of the house valved openings
permnt of the escape of the air. By means of a

in ion with the flues the
heated air is drawn along them. A valve in the
chimney regulates the speed by which the heated
air is forced into the house.

C. J. L]

3096.
Deec. 8.

Henry, M., [Meynard,

pressur temp re,&c.

in conservatories, build-
ings, &c. To regulate
steam pressure in steam
engines for instance, a
mercury gauge is con-
nected to the steam pipe
and arranged so that the
mercury, on rising to a
certain point makes con-
tact between two previ-
ously insulated wires w, and energizes an electro-
magnet K, Fig. 1. Two ratchet-wheels rotating in
opposite directions are mounted heneath the
carrier A of the magnet, which carrier in its
reciprocation, drives one or other of the wheels by
clicks D or D', thus gradually opening or shutting
the valve V through suitable gearing O, S. The
click D is lifted out of its operating position by
the energizing of the magnet but falls again when
the current fails. The wheel O may take into a
rack to operate a sliding valve. Circuit may be
made at the governor if one of the wires is bent
over as shown at d, Fig. 4, to come into contact
with a ringa on the shaft when the speed rises,

3124. Epps, A. Dec. 11

F1C4.

/ o ’d-,
| db,e Cle
\

Thermostats.—-To regulate the temperature in
a kiln or building, a tube a, Fig. 4, is fitted near
the roof or ceiling or near the floor. It is open
to the external atmosphere and is provided at each
end with a perforated cape. The tube is perfor-
ated as shown at b and is provided at either or at
both ends with a hinged valve ¢, opening out-
wards or inwards, according as the tube is at
the upper or lower part of the apartment. These
\nl\ es are stated to open automatically, when the

overheated, for the

of cool air or the discharge of hot air. They

may be fitted with adjustable weights.
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3196. Saunders, R.
to Specification.

Dee. 18.

Non-conducting coverings for buildings and
parts of buildings, carriages, ships’ bulkheads,
&e. and formed of coco-nut waste or dust &e.
packed between iron sheets supported by grooved
wooden or iron standards.

3278. Wilson, W.
Specification.

Dee. 28. Drawings to

Heating buildings.—Consists in the application
of cast metallic tiles, slabs or segments, having
embossed or relieved patterns or designs, for
ornamenting the exterior surface of hot water
and steam pipe “coil-cas: The tiles may be
bronzed, polished, or enamelled, and they may be
constructed to form frames to receive ornamental
glass, china or other material. They may be

slots, or by any other means, or they may bhe
embedded in cement, in the mannerof ordinary
earthenware tiles.

3294.

Heating liqui
for heating, bo
racuo or otherwise, is fitted with horizontal or
inclined coils of steam pipes, which are supported
on frames with hollow rollers and are arranged to

Vanderfeesten, J. M. Dec. 29.

—A close or open vessel suitable

Drawings |

held by headed studs which engage in holes and |

ng, evaporatving and distilling, in |

| be removed or replaced as required. The boiler
or receiver A' is provided with a number of
| coils B!, consisting of straight pipes connected
by curved junctions, and communicating by means
of lateral openings b with the steam boiler
through the pipe D', and with a pipe E! for draw-
ing off the water of condensation. At their ends
the pipes are provided with solid shanks p,

serewed to receive the nuts H by means of which
the collars ¢ formed on the pipes are tightened
against the back of the receiver. The pipes may
be removed through the doors or plates secured
by nuts and bolts to the front of the receiver;
and each coil rests on its own rollers ¢ which turn
on rods attached to forked brackets at the sides
of the receiver. The inlet for the matters treated
in the receiver is placed between the two rows of
orifices D', E!, and both the inlet and the outlet F*
are furnished with stop-cocks. In a modification,
the passages D!, E! are dispensed with and the
ends of the coils B' communicate through short
junctions with vertical pipes, and are fitted with
nuts working on the junections.

Mlgg AL MUSEUM
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A.D.

101. Murphy, W. J. Jan. 14,
|~l,1, ]
S N
~ &
= FIC.I S

Boiling-pans.—A steam brewing-copper con-
sists of a thin copper vessel b placed inside a
wooden “ back " @, lined with hair felt. A coiled
copper steam pipe ¢, c*, is fastened to the bottom
of the vessel by bolts and holding-down bars d.

Steam enters through the pipes e, and leaves by i

the pipes f, which are protected, when they leave

the vessel, by jackets g. Liquid is fed through

the pipe j, and discharged by the cock k. Vapours
formed pass out through the pipe i.

342.

Perkins, A. M. Feb. 9
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Heating buildings ; heating water.—The water,
circulating in the system of the tubes k, is heated
in the coil i, which is surrounded by the water

of the boiler I, into which the firebox a projects. |
The water in the tubes k ,placed in the room or |

building to be warmed, is raised to the desired

LASS HEATING.

1864.

temperature by placing salts in the boiler water
or by closing the boiler and fitting a safety valve.
The tubes k may be connected by jointing into
pipes 1, I' at each end, as shown, or by any other
| means. Water is poured in the apparatus at the

pipe m, which is so arranged that the upper

tubes k are not filled. The plate g fitted to

the furnace door prevents the direet passage of
. the draught to the flue.

357. Faget, J. M.

Boiling-pans.— The
metal or wooden
cover A encloses the
top of the boiler or
cauldron, and also
the orifice of a chan-
nel B, in the brick-
work, which conveys
the emanations and
| gases from the boiler
| to the ashpit. The
| ashpit and fire doors
are hermetically
closed, air being
| admitted through ad-
justable slides in the
cover, or the cover
may be raised by a
wedge or screw for
| the same purpose. A cireular inclined slot D is
| fitted inside the cover to “receive and expel”

some products, the condensation of which is of

little importance.

|
361. Denny,
Feb. 11

Feb. 11.

A., and Denny, E. M.

(2 [ )

\\\\‘ ) R

Heating buildings, &e.--Bacon-curing houses
| are heated in winter by cirenlating hot-air

88
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steam, or a heated liquid pipes E, suspended
from the beams F of the ceiling. The heated
liquid is raised by a pump M into a tank G; it
then descends the pipe H, traverses a series of
parallel pipes E, and thence passes to the boiler.
To minimize external influences, the walls are
made hollow.

552.

Manbré, A.

March 4. Disclaimer.

Digesters.— Glucose or grape or starch sugar is
obtained by treating starch or fecula with dilute
sulphurie acid at about 320° F. The operation is
carried out in a wrought iron vessel A, lined with
lead to prevent corrosion, and jacketed with
sand or other non-conductor. Steam is admitted
for heating purposes through a perforated leaden
pipe O, the excess being allowed to escape
through the pipe E. The stareh &ec. is supplied
through the pipe G.

613. Wilson, W. March 11.

Heating water.—To prevent explosions due to
the freezing and subsequent thawing of the water
supply to a hot water boiler, a hot water
cylinder B is connected to the flow and return
pipes F, G of the boiler A and to a vertical
pipe having a glass section J to show the height
of the water in the cylinder. The hot-water
eylinder B is connected by a pipe E to the cold-
water supply cistern C above which extends the
open end of an expansion pipe H. Sediment is
discharged through a valved pipe K. Linen or
clothes may be dried or towels hung on rails U,

639. Parkinson, T., Taylor, F., and
Burton, T. March 14.
FIG.L
|

=1 55

4

,_f_,

Heating liquids.—Liquids for sizing, dressing,
and dyeing yarns and fabrics are boiled and
mixed in a vessel b, in which copper or other
steam cylinders a and agitators h are caused to
revolve in the same or opposite directions by
bevel or spur gearing. Steam is supplied to the
cylinders through pipes g passing through the
journals of the axles f, and the condensed water
escapes through the lower journals to the ordinary
condensing-box.

679. Griffiths, J., and Jaffrey, J.
March 16. [Letters Patent void for want of
Final Specification.]

Heating water.—Relates to alarms for indicat-
ing a deficiency of water in cisterns or in boilers
used for domestic purposes. A vessel is arranged
at about the normal water level so that it com-

89

tes with the water in the eistern or pipes
above the said level, and within it is placed a
float which, when it rises, closes a mushroom
valve and prevents the further entry of the
water. When the water descends, the valve
opensand releases a cateh of the alarm mechanism
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and by so doing allows a ratchet wheel of clock-
work mechanisio to revolve and strike a bell. In
place of the mushroom valve, an elastic diaphragm
may be used und, instead of a bell, a pointer or
plate may be moved.

699, Heywood, €. March 19.
FIG.2. has
A

d

Boiling pans.—
Relates to appar-
atus for removing
seum or impurities
from the surface of
of water or liquids,
in baths, basins, cisterns, boilers or other vessels
containing liquids. The invention is described
and shown as applied to a bath. Hot or cold
water is supplied by pipes d, d, Figs. 1 and 2, to
a chamber e, from which it issues through perfor-
ations, and passes over the surface of the water in
the bath, carrying scum or other impurities with
it through the slot f, in the opposite side of the
bath, into the receiver g, from which it escapes
by a waste pipe. The flow of water is controlled
by a tap h.

716. Firmin, G., and Firmin, €. March
21. [Provisional pmtectwu only. ]|

Heating liquids in vats or tanks for steeping
flax and hemp. The products of combustion from
the furnace are passed through iron pipes in the
vat or tank, instead of heating the contents
thereof by steam as usunal.

773. Robbins, J. March 29. Woodecut.

[Provisional protectum only.]

Digesters, used for treating animal or vegetable
matters with steam, hot air, or vapour in making
manures, are arranged so that these gases or
vapours may be passed from heating chambers
first into one, then into another, of the digesters.

791. Smith, T. J., [Haeck, F.]. March 30.
Heatingliquids.—Portable FIG 4.(Sh%5)
apparatus for rapidly heat- !

ing water, wine, beer, &e.,
consists of a wooden or g
other non-conducting casing

A containing two concentric
vessels. The liquid to be
heatedisintroduced through
the fannel C to the space x
which is surrounded on all Z
sidesby the heating-medium. *

| ments in boilers for
. heating buildings by

| 904. Gedg‘e W. E., [Maumenée, J. F.,
and Dalifol, A.]. April 11 Drawings to bpecz-
fication.

Heating air.—Air used to cool a steam engine
condenser may be employed to heat buildings
and for drying purposes.

1178. Newton, A. V., [Wiart, L.]. May 9.

Heating gases and FI1G.4.
liquids; heating build- e
ings; heating by steam
and by water circulation.
—-Apparatus constructed
of tubes t, t!, of which b4l
the inner tubes are open
at both ends while the
outer tubes are closed at
the bottom, is used for 3 L
heating air for hot-air i
engines; for heating I
drying-places and other
buildings by hot air, LJ
water, or steam; for
heating gases and vapours to a high temperature,
and for transferring the heat of hot beer, dirty
water, &ec., to clean water surrounding the
apparatus,

1400. Crook, B. E. M. .June(.
FIG.IO. FiG.6.

60 ‘C
X0

Heating water. —
Relates to improve-

water circulation.
When employing a
vertical boiler with
central fuel-feed f and
an annular water-

space a, su(-h as shown d
in Fxg. 2, an outer g
casing d for enclosing S d
a down-draught flue :
is provided in con-
junction with a de- g o ]

pending fuel-tube f* o 1%
The gases pass away

to the outlet h as

shown by the arrows. k
The boiler rests upon !

the upper plate of the
HJ) which carries the firebars and forms the
#sh The door i, k permit access to




the fire and ashpit respectively. Suitable open-
ings into the boiler at the desired levels provide
for the circulation of the water. Another form
of iron-welded bhoiler with transverse flues is
shown in Fig. 6, while in the form shown in Fig. 10,
the eylindrical boiler is provided with conical
cross-tubes », water-bridge ¢, bars r, and dead-
plate s.

1424. Johnson, J. H.,[Harrison,J.). JuneS8.

Heating buildings ; heating water.—In boilers
and hot-water apparatus for heating buildings
constructed as deseribed in Specification No. 1970,
A.D. 1859, the “units of construction” therein
described are stamped in halves, which are after-
wards joined together as shown in Fig. 3. These
units are made to comprise three or more globular
chambers in a row, as shown at C and D, Fig. 6, in
order to give increased strength when breaking
joint.

1606. Perks, W. June 27.

Drawings to
Specification.

Heating liguids.—The beverages delivered by
any of the pumps of a beer-engine may be heated
during delivery by hot water placed in an orna-

ABRIDGMENT CLASS HEATING.

|
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J

mental urn, which stands on the counter and is |
fitted with cocks attached to the various pump |

delivery pipes.

1615. Bodmer, L.R.,[Brown, C.].
[Provisional protection only.]

June 28,

Boiling-pans ; heating air.—In an apparatus for
washing and cleansing linen and other articles, a
wood-lined cast-iron pan is hermetically sealed by
a plate iron cover, which presses on an india-
rubber packing ring lying in a groove in the
upper edge of the pan. Wooden gratings are
provided in the cover and pan, between which the
articles are placed. The air is exhausted and an
alkaline solution run in through pipes having
valves opening outwards and kept closed by
weights. The air cock is then opened and the
liquor drawn off, after which the vat is again
exhausted. Steam, softened hot and cold water
are next in turn run into the vats. The air for
the drying-closets is he:ted by passing through
tubes heated by waste furnace gases.

ULTIMHEAT“©
(L¥ERTUAL MUSEUM

1663. Palmer, G. H.

July 5.

Heating liquids. Relates to means for pro-
ducing forced or natural circulation of liquids in
heating vessels and consists in the arrangement
of tubes H, Fig. 3, (which shows the application
of such means to a steam boiler) above the fur-
nace and feeding them with water by means of
tubes L arranged within them, and connected at
their upper ends with a chamber I, which is sup-
plied with feedwater or with water from the upper
part of the boiler, by a rotary pump K. Circula-
tion is further promoted by arranging a cylinder M
in the body of the boiler, or by connecting the
chamber 1, by means of tubes, with the lower part
of the boiler. In the boiler shown in Fig. 4, water
tubes behind the furnace are connected at their
lower ends to a chamber which is supplied with
feedwater or with water from the upper part of
the boiler by a rotary pump.

2000. Milbank, J. Aug. 1L

FIG.5.

Heating water. A hot-water apparatus, for
heating conservatories and other buildings, con-
sists of a saddle-shaped boiler arched at the
back and sides, and heated by a fire contained in
the interior, the front being enclosed by a plate
provided with suitable doors. The boiler is sur-
rounded by a flue-space around which the products
of combustion circulate. Hot water leaves the
hoiler by the pipe ¥, and cold water returns by
fwo pipes entering at opposite sidea of the hoiler
near the bottom,

oL
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2008. Haseltine, G., [Jebh, T. 4.]. Aug.12.

Heating liquids.
A churn is fitted
with three tubes
with funnel-

containing warm |
or cold water to !
regulate the tem- |’
perature of the !
cream and the
third B open at
the bottom for 7
admitting air 7
into the body of s
the cream.

Heating liquids. To
cause the heated products
of combustion in a boiler
furnace to be retained in
contact with the surfaces
w be heated, hanging or
inverted bridges or water
chambers C, Dare arranged
in front of or behind the
ordinary bridges. Fig. 2
shows the inventionapplied
to a boiler with vertical water tubes B, which are
unequally spaced to prevent sudden checking of
the furnace gases. Tubes F, arranged as shown,
convey hot liguid from and cold liquid to the
chambers C. The circulation of liquid may be
promoted by tubes extending from near the sur-
face of the liquid, and through the tubes B, to
near the furnace crown ; or hot water may ascend
between the furnace erown and similarly-shaped
plates with ountlets at the top. Fig. 12 shows a
hoiler with a number of vertical tubes B closed at
the bottom, to which cooler liquid may be supplied
through pipes Q suspended centrally in them. In
another modification, these water tubes are re-
placed by longitudinal flat cellular chambers in
which circulating plates or pipes may be sus-
pended. According to the Provisional Specifi-
cation, cones or deflecting surfaces are applied to
the upper ends of the vertical water tubes to
diminish the priming effect.

ABRIDGMENT CLASS HEATING.

2213. Brodie, D. Sept. 10.

Heating water.—Waste
steam, which may be ex-
haust steam from an
engine, is utilized for
heating water, by ad-
mitting it through a
pipe 3 into a casing 1, 2,
through which the water
to be heated is passed.
Water enters by a pipe 5
into a compartment 6 at
the top of the casing,
and flows through a num-
ber of bent tubes 7 in
contact with the steam,
into a compartment 9,
from which it overflows,
and runs down the sur-
face of a perforated dia-
phragm 4. Steam blow-
ing through the dia-
phragm throws the water
against the side of the
casing, and on to shelves
1'10. The water finally
| passes away in a heated
state by a pipe 11. The
steam is wholly or par-
tially condensed, and any
uncondensed steam may
escape totheatmosphere;
or the upper part of the
casing may be closed,
and fitted with an air in-
let valve and a valve to open outwards when the
pressure exceeds a certain amount.

FIG.3.

2353. Hattersley, R. Sept. 24,

FIG.1.
a
)
% d
) 7/
|
2=
¥ i
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Footwarmers; hot-water bottles.—Consists in ) 2635. Bousfield, G. T., [Bacon, S. T.]
arranging one or more oil or spirit burners ina |  Oect. 24.
metallic casing forming the warmer. Fig.lisa | r L
plan with the lid or cover removed; Fig. 3 isa { Heating liquids.

—In a special pro-

i i f Fig. 1. Th tal
section on the line 3—4 of Fig. e metal cois RSl

casing a, fitted with a hinged lid b, has openings |

Jeft at ¢ for the admission of air to support com- | from fermenting

FIG.3.

| washes earbonic
| acid foruse in mak-
[ ing aérated bread
| according to the
k system deseribed
|
|
|
|
|

inSpecification No.
2293, A.D. 1856,
[Abridgment Class
Cooking &e.j,
the fermenting
tun C is fitted with
an attemperator
consisting of a
spiral coil the
upper and lower
2545. Robi , E., Washington, G., ends of which are

and Smith, G. Oct. 15. [Provisional pro- A ¢onnectedbyaver-

tection refused.) tical pipe y Fs
through a eylin-

Heating liquids.—Liquids are heated by means | der R. The coil is
of a spiral tube or pipe connected with the “hot- = filled with water,
“air pipe” from a farnace and the steam pipe | and steam or cold
from a boiler. The steam pipe is passed through | water admitted to
the furnace. ' the eylinder.

bust.ion. The oil is stored in a reservoir d having
a raised portion in which an air inlet e is fitted.
When the apparatus is being carried about,
slides f* are forced over the wicks and are held
down by spring arms g to prevent leakage. The
covermay be replaced by a vessel containing water.

Heating air for ventila-
tion or drying purposes.
A fan 66 forces air
through a tubulous air-
heating apparatus 67, so
that it is heated by the
exhaust steam of the tur-
bine 64 for driving the
fan.

2691. Davies, G.,[Grandjean, P., Henon, L.,
Colas, A., and Colas, M.].” Oct. 31. [Provi-
sional protection ouly.)

fireclay, rye flour, boiled linseed oil, cows’ or
other hair, and water.

Foot-warmers.—Railway carriage foot-warmers
are heated by air supplied by pipes connecting
them to an air-heating apparatus on a van at the
head of the train.

2811. Thurgar, W. C., and Ward, R. A.
Nov. 11.

Methods of heat-
ing; heating water.

2748. Estourneaux, A., and Beau- } E}I:;;g‘ii:g‘lz‘;‘ilr"‘lt’_z‘:
N 7 V' S aces

champs; LGN ex | of metal, wood, cloth
N lucting positions.— Steam boilers | or material against

and cylinders, steam pipes, pumps, cylinders and | the sides of a boiler
pipes containing water and other liquids, and | or  container, or

apparatus of any kind which it is required to pro- l against blocks

tect from radiation, are coated with a composition | attached to it. The
consisting of “glutinous earth” free from sand, ' moving blocks may

93
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be put in motion by a steam engine, manual power,
orotherwise. In oneform of apparatus for carrying
out the invention, the revolving block D, moving in
contact with the inside of the boiler B, is rotated
by a spring contained in the barrel A.

2828. Jomes, T. Nov. 12,

5

Heating water.—Saddle-shaped boilers, suitable
for applying hot water for heating buildings, hot-
houses, conservatories, and for similar purposes,
are fitted with flues on the outer sides of the
shell, so as to utilize the heat of the gases escap-
ing from the furnace in the interior of the boiler.
The boiler is provided at each side with a wing of
rectangular section, and at the end with a hollow
portion ¢ having an outlet f leading to the hot-
water pipes. This hollow piece ¢ is connected
by vertical pipes to a horizontal pipe which
receives the back ends of the hollow firebars e, the
front ends heing fixed in a horizontal pipe k hav-
ing inlet sockets I to which the hot-water pipes
are connected. At each side near the back of the
shell, openings d are formed leading to the
external flues.

2834. Gardner, R.
protection only.]

Nov. 14. [Provisional

Boiling-pans.—The sides of boilers for washing,
brewing, and other purposes are made of a con-
tinuous plate of wrought iron, which is bent into
the desired form, and the ends connected, prefer-
ably by a riveted butt joint. Large hoilers are
made by joining plates, shaped and connected as |
above, one above the other.

2869. Grimes, R. G.
to Specification.

Nov. 17. Drawings

Heating liquids.—The cylinder of a heer-engine
pump passes through a box or chest into which
hot water, steam, or hot air may be passed so as to
warm the beer. A cistern for water is also con-
tained in the box. Pipes and cocks connect with
the box of the cistern, and the heating medium is
supplied by a pipe which screws on one of these
cocks.

V.,

2906. Newton,
Nov. 22.
Heating liquids.—In sugar manufacture, partially
boiled syrup is mixed with granular or raw sugar

94

A. [Rostand, C.].

| moistened

3

at 70° C. The vat, heated by steam coils S or a
suitable jacket, is formed with radial bars V!
armed with vertical blades, between “yhich pass
the blades on the arms V of the stirring-shaft Y.

2937. White, J. Nov. 24.

Heating air and other
gases.—Air and other gases
are moistened, purified, heat-
ed and cooled by drawing
them through a screen of
filament. The
screen may surround a cen-
trifugal fan on a vertical
axis and dip into liguid in
trays above and below the
fan easing. Or the air
may pass through a vessel,
Fig. 3, among gills pro-
jeeting from a vessel C con-
taining liquid and a block D*
through which the filaments
pass. The filaments hang
over the edge and are pass-
ed to and fro through holes
in the gills. Fig. 4 shows a
combined impact wheel and
centrifugal fan in which the
liguid that moistens the air
drives the fan J in flowing
from one vessel E! to an-
other E* that takes the
place of the former when it
is empty. Air passes to and
from the vessels by pipes K!,
K2 and ball valves G}, G*
allow liguid to flow out by
the pipes C!, C% and in by
the apices in the vessels.
Mercury and other liquid
may be used to drive the
fan which is also desecribed
as mounted upon 2 horizon-
tal axis.

-_Fl_c'.4'




i

‘ 1864]

3046. Richardson, R. Dec. 6.

Non-conducting coverings for steam boilers,

pipes, cylinders, and other heated surfaces are |

formed of felt obtained by pulping rags and
other non-conducting textile and fibrous materials,
spreading the pulp on wire gauze &c., and
drying.

ULTIMHEAT®
VIRTUAL MUSEUM
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| 3128. Salmon, P. Dec. I7. [Provisional

protection refused.]

Footwarmers. — Railway and other carriages
&e. are warmed “ by the exhaust, or hoiler or
“expanded steam, hot water or air, conveyed in
| “tube from locomotive or other source.” The
| heating-arrangements are modified in the different

classes of compartments in all cases, main tubes
may be laid along the floor or inserted in a
space in the floor with a perforated wood or
metal covering ; ‘‘hot air from gas, perfumed or
“ plain wax candles may be introduced.”

4. Bevan, E.,and Fleming, A.

Jan, 2,

Boilers ; non-
conducting
coverings.— Re-
lates to jackets
or  protectors
for preventing
heat from being
radiated from or
communicated
to vessels and
structures con-
taining solids, liquids, or gases. Instead of a
solid palpable non-conductor of heat, such as
charcoal, air or other gaseous fluids enclosed
within a jacket or casing surrounding the struc-
ture are employed. Fig. 1 shows a boiler having
a jacket ¢ which is provided with suitable non-
conducting distance and supporting pieces e.
Where the temperatures are highand fluctuating,
so that the air or gas is subject to variations of
pressure, the casing may be provided with safety
valves.

93. Lock, A. G. Jan. 1l

Digesters for use in extracting fats, and other
bodies, from bones and other animal substances.
The vessel A is mounted on trunnions, one of
which serves for the admission of steam, and it is

A.D. 1865.

provided with a jacket F, lid B, and exit tap I,
The extracted matter is either blown out through
the cock E by the steam, or when more perfect
extraction has been effected, by closing the steam

1

l tap Cand filling the jacket I with cold water, thus
producing a vacuum. The tap E is opened and the
contents of the vessel are discharged by removing
the cover B by the lever H, and inverting the

vessel by a serew and worm K.

95
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243. Twibill, J. Jan. 27.

Heating water. One
form of a water-heater,
which may be used for

heating and ventilating J

buildings, or heating air — ] el

for drying, or for the
evaporation or crystalli- \(
zation of substances, con-

sists of rows of tubes laid 02
in the form of a A-shaped 3 X

DRI
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arch over a furnace. Y

Fig. 1 shows one form of

boiler, in which tubes B,

connected tolongitudinal

side manifolds D and to

one or more upper longi- =

tudinal manifolds D?, are : HHH!
arranged above a fur- "

OO O

©

nace. The pairs of 8 ol Z-
manifolds D, D? are con-

nected by transverse pipes

which are themselves

connected so as to ensure %
cireulation. The upper manifolds communicate |
by a pipe J with the heating apparatus. The l

255. Hughes, E. T., [Beu, (., and Boeltcher,
L.). Jan. 28. Drawings to Specification.

Heating air.—Air for drying wool &e. is heated
by passing it through a number of tubes con- |
necting the ends of a drum to which steam is
admitted.

321. Markham, C. R., [Mclvor, V. G.]
Feb. 6. Drawings to Specification.

Solar heat, utilizing.—The sun’s rays are con-
centrated by powerful lenses revolving by clock-
work so as to be constantly in focus, and are
thrown into concave circles or spheres in a
hoiler to generate steam.

390. McLaren, A. Ieb. 11. [Provisional
protection only.]

Heating water. — Saddle boilers, employed |
for heating water for warming churches, con-
servatories, and other buildings, are provided
with a water space which extends centrally be-
tween the two sides of the boiler. The space
forms, with the boiler, flues, so that the products
of combustion pass below the space to the back
of the boiler, return above the space, and finally
pass back over the boiler to the chimney.

96

return pipes are connected to the ends of the
lower pipes.

477. Gedge, W. E., [Stoker, F.]. Feb. 20.

Footwarmers.— The wire gauze case A, B con-
tains a special fuel, which burns without smoke
and flame. Holes a in one side of the warmer
serve to admit air, while a regulator b in the
cover or side serves to regulate the draught.

493. Hulley, J. Feb. 22,

Heating water.—Boilers, particularly adapted
for heating churches, chapels, mansions, horti-
cultural buildings, hools, offices, wareh )
drying-rooms, and the like, are cast in separate

| parts a, b, ¢, d, with soot holes p to give access to

internal flues and with sockets for connecting
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the parts of the boiler together. On the top of a
boiler is mounted a dome i, Fig. 2, which is con-
nected to an air or expansion pipe, carrying a
safety valve, and to the hot-water pipes J. The
Jower part of the boiler, Fig. 12, consists of a
casting in which hollow firebars m are cast with a
hollow frame a through which water circulates.
The casting is open at one or both ends, which
are provided with recessed flanges and closed by
plates screwed on to the ends. The bottom part
of the horizontal internal flues is curved trans-

FI1G.12.

F;IGA2. a
Tt

=i
g )

2 5

]

versely so as to prevent the lodgment of soot in
the bottom of the flue. The different sections |
are united by curved pipes g so as to form a con-
tinuous flue. In a modilication, the top section is |
cast with a hollow back and sides, and fitted to |
the hollow firebars and frame shown in Fig. 12.
The top of the boiler is covered with fireclay
lumps or brick, and the w lmle is enclosed in bnck-
work, so that the prod

| apparatus shown, the ends of
| the tubes containing liquid are 4

| grate f, and the parts of the -4--*»
| tubes containing vapour are
| encloscd in a casing d. In a
| modification, a coil in a hot

ULTIMHEAT®
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636. Perkins, L. March 7.
5 e FIG.I.
Heating buildings &c.—Metal X
tubes a, closed at both ends = F&
1 and partially filled with water
or other liquid, are used in d
apparatus for heating atmos- T ¥
pheric air and other gases, for
heating portable cooking & 1

ovens or drying or other
rooms, or for heating and assist-
ing the escape of foul gases in & !
ventilating a building. In the

enclosed in a stove lined with
firebrick and having a central

water tank or a room to be

| heated is connected to a blind 7

coil immersed in boiling water.

864. Le Roy, F. March 27.

N ducti itions.—A cement for
preveutm" radiation from steam boilers, pipes, or

of
over the top and sides of the boiler. The bonler
may be constructed of wrought iron, copper, or
other metal.

e —

599. Broomaun, R. A., [Guillon, A.].
March 3.

Boiling-pans.—For heating a mixture of sugar |
and syrup, a double-bottomed pan F is employed, |
the space G being supplied with steam.

eyl , or the like, is composed of slimy glutin-
ous earth, fireclay, sand, coal ashes, wood char-
coal, wood sawdust, cow hair, wheaten flour, water,
and cotton foot oil or similar fatty matter. The
ingredients are mixed together s0 as to form a
paste.

989. Welch, E. April 7.

Heating buildings &c. F£1G.7.
—Churches, drying-
sheds, &ec. are heated
by the passage through KR~ ]
them of brick flues with
iron tops and trellis
gratings, as shown.

| 1144. Clark, W., [Neyret, Orioli, Fredetk

April 24.

Boiling - pans. Fabries are heated under
pressure, with ammonia solution, in a closed
vessel which may be arranged over an open fire,
The fabrics are enclosed in a centrally-arranged

| perforafed vessel.

830 97
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Digesters.—Relates
to apparatus for disin- =
tegrating vegetable and
animal substances,
especially green weed or
genista for the produc-
tion of filaments and
fibres. The materials, =
introduced into cylin-
ders a provided with per-
forated top and bottom receivers, are heated by
the circulation of alkaline liquor through pipes d
and annular boilers c. For regulating the tem-
perature of the liquid, the boilers are enclosed in
a chamber which is heated by a movable fireplace
j and whence fumes escape by a flue h, while air
may be admitted through openings i. The fire-
place runs on rails and may be moved by a rack.
Pipes e convey steam from the cylinders to a con-
densing-apparatus. If desired, the cylinders may
be placed horizontally and be made to rotate so
that the friction produced by spheres placed
therein may assist the disintegration. As shown
in Fig. 4, the cylinder k, oscillated on its axis,
contains a cylinder m engaging a cutting-plate n.
At each oscillation, the direction of the rotation
of the smaller cylinder is reversed by the toothed
gearing.

1453. Sequelin, S. May 27.

Heating liquids.—Oils and fatty matters which
are to be used for lubricating purposes are
purified by being heated together with a small
quantity of potassium iodide. The mixture is
introduced into the vessels b and heated by means
of the steam jackets ¢, the steam being supplied
from the boilers a through the taps e. The
impurities are precipitated and the clear liquid
drawn off through the taps g, while the impurities
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1168. Cabasson, F. D. P. J. April 26. l are removed through the larger outlet h. Alter-

natively, a sliding valve may be provided worked
! by a screw i and in connection with a pipe k, the
| latter having several taps l by which the clear
|

FIG.L.
3 c b2
| e
| a
.v.g —
A
i

liquid may be drawn off into cans. The impuri-
ties are drawn off through the outlet m, and the
clear liquid in all cases is passed through a sieve
or filter.

1510. Xnight, F. June L.

FIG.3.

Heating water.—A hoiler, for use in heating hot~
‘ houses, churches, and other buildings, has a
rectangular grate composed of tubes G secured
1 to a hollow front D connected by tubes A, B to a
| water space C of the form shown. The outer
| surface of this water space is preferably corru-
| gated longitudinally. The water space at the
back has an inlet L and an outlet M, ard is built

| up of three sections I, K, F of the form shown.

1540. Brooman, R. A., [Benuett, J. B., and
Gibbs, J. S.]. June 5.

Digesters for heating and mixing the fat and
| Iye in soap-making. A horizontal eylinder, heated
in any convenient manner, is fitted with a central
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shaft a driven by a pulley I and carrying beatersf.
The material is pumped in through a pipe i and
escapes by the valve d, and the process may be
either continuous or intermittent. A mercury
bath k made of gas pipe is screwed into the
cylinder and serves for the insertion of a ther-
mometer.

1614. June 14.

Ormson, H.

Heating water.—A boiler suitable for conserva-
tories, hot-houses, &c. is shown in transverse
section in Fig. 3. It is traversed wholly or partly
by a large flue B, connected by vertical tubes K
with an external furnace and by horizontal tubes C
with a flue passing over the top of the boiler to
the chimney. The heating surface may be
increased by extending the sides of the boiler
downwards to form the furnace walls and fitting
them with smoke tubes.

1775. Longbottom, J.,and Longbottom,
A. July 5.

Non-conducting coverings and compositions.—
Relates to the manufacture of an elastic material
or composition, which may be used for ice bins
and other purposes. It may be rolled, moulded,
or otherwise shaped, or for additional strength,
layers of fabries, wood, or metal may be inserted
between two or more thicknesses of the material.
To a solution of india-rubber and ground shellac
in coal-tar naphtha, is added a mixture of water,
alum, ammonium sulphate, boracie acid, glue,
molasses, linseed oil, and ammonium chloride.
The blended solutions are then mixed with woody
or fibrous material, prepared by heating flax,
cloth, flock, or silk waste, hemp, cotton, blanket,
plush, velvet, wool, hair, peat, cork, ground
leather, or rags &c. in a solution of the double
sulphate of potash and alum, sulphate of iron, and
borax, and for this purpose, the machine is pre-
ferably enclosed in a steam jacket on the principle
of the mixing-machine described in Specification
No. 11,136, A.D. 1846. On leaving the mixing-

apparatus, the homogenous mass is worked in a |

heated masticator, passed through a series of
880

rollers kept at gradually-decreasing temperatures,
and finally submitted to a cold bath of metallic
salts,

1816. Dunfrené, H. A., [Massot, F., and
Juquin, A.]. July 8.
Boiling-pans.  An

apparatus for obtain- F(.\

ing a circulation of
hot water for washing
linen, and for other
purposes, consists of B8
two tanks A, B con-
taining tubes 1, 2, one
of which leads from
the upper vessel
nearly to the bottom
of the lower vessel,
while the other tube
terminates at the top
of vessel BinacoverF,
provided with open-
ings in its under part,
and opens into the
vessel A at a level
above the bottom of
the first tube. The water is placed in the
vessel A, which is heated from underneath. The
pressure of the steam produced causes the liquid
to rise through both tubes, into the vessel B.
When the level of the water in A reaches the
bottom of the tube 2, the steam will escape
through this tube, and the water will return to
the vessel A, the remainder of the steam escaping
by the hole D in the tube 2.

1833. Dufrené, H. A., [Tellier, C.]. July11.
[Provisional protection only.]

Heating by chemical action.—The heat obtained
by burning metals, such as iron and zine, and
other substances in oxygen is applied to melting
iron, to moulding and to the preparation of
moulds and of ignots for the forge.

1992. Boulton, M.P.W.
ings to Specification.

Aug. 1. Drau-

Heating gases.—Gases are heated by rods or
plates &e. which are alternately dipped into and
raised from heated liquid, or by revolving discs
partially immersed in heated liquid.

2096. Westley, R. A. W., [Pinkus, H.].
| Aug. 14

Heating-apparatus, and methods of heating.—
Fluids, such as naphtha or petroleum, &e., for
heating purposes &ec., are stored, preserved, and
raised and discharged from one vessel or tank to
another by apparatus such as that shown in Fig.5
| (Sheet 1). The fluid or liquid is stored in an air-

9 G2
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tight vessel A, which may be of the form of a tank,
as shown, or of a cask &e., of wood, metal, glass,
earthenware, or other material. The vessel,which
may have a hinged top, or a fixed head, provided
with a manhole b, is fitted with an expanding and
collapsable diaphragm f, impervious to water or
air, such as deseribed in Specification No. 8207,
A.D. 1839, and having a solid floating head or
disc r, which may be packed by a ring expanded
by air or liquid pressure, or otherwise. The
diaphragm may be secured to the top of the
vessel, as shown, or to the bottom, or the middle.
The liquid is transferred from one vessel to
another, or to a higher level, by admitting air or
water under pressure into the diaphragm, above
the liquid in the vessel, by means of a pipe k, con-

FIG.5.(Shf7) 0

it
3
g 30O 7

|p—

”7!] .I P

P

nected with the vessel, as shown, and with the air
or water main, and provided with valves 1, m, I',

m!, the liquid &e. being discharged through the |
pipe O, provided with valves o!, p. The vessel |

may be flushed by opening the valve I}, and the
valve m! may be used for discharge. The vessel
may be fitted with the liquid &e. by a reversed
process. A discharge cock f is fitted at the base
of the vessel to carry off the dregs. The dise »
may be also actuated by mechanical means, a
main discharge tap or cock being fitted to the
side of the vessel. The disc may be adapted to
receive a closed pan containing hot water or ice
to regulate the temperature. Parts of the
apparatus may be omitted or modified.

2184. Curley, E. A. Aug. 25. [Letters
Patent void for want of Final Specification.]

Heating liquids; thermostats.—An apparatus

used to maintain a uniform temperature in a |

carburetting-apparatus, stoves, ovens, hot-houses,
sick rooms, &c. comprises a chamber whleh con-
tains a liquid and is heated by a flame, controlled
by an automatically regulated valve. The valve
is connected to a rod,which is contained by a

tube, of different material, fixed inside the
chamber, and the supply pipe is fixed to the tube ;
a variation in temperature of the liquid alters the
relative lengths of the rod and tube and the flame
is raised or lowered. The initial length of the rod
may be adjusted by a screw in order to determine
the constant temperature.

2255. Newton, A. V., [Bulkley, H.]. Sept. 1.
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Heating air.
—Apparatus for FIG 4.
heating air for
dwelling houses
green - houses, ' o
and otherbuild- 293
ings, by means 21l
of an atmos-
phere of steam, L] |
' consists of a

casing B, Figs.
1 and 3, con-
taining a fire
chamber A, and
a chamber C,
enclosed by
tubes plates H,
G and a top [aline]
plate I, for con-
| taining steam
generated in a
shallow pan D on the top of the fire chamber;
| the steam is utilized for heating air, which flows
from a cold-air chamber L, through tubes K, into
the hot-air chamber M, and thence passes through
openings d in the casing B to the place to be
heated. Any excess steam in the chamber C

100
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passes through a pipe einto the fire chamber. The
pan D isfed with water from a reservoir E, fitted
with a ball cock F for maintaining the water in
the pan ata constant level. A eylindrical stove
constructed on the same principle is shown
in Fig. 4. The fire chamber D is surrounded by
vertical tubes C, through which air passes asshown
by arrows.

2292. Parker,A.W. Sept.6. [Provisional

vacuum pan for concentrating sugar solutions, is
as usual provided with an inlet B and an open
bellor float G. On the cover is fixed a valve E,
together with lever mechanism having fixed

ceuhres at L, O, P, so that when the link I, which
FIG.2650/3)

FIG.35k5

protection only.]

Heatmg water.— The temperature of a tepid
bath is maintained by the heat absorbed by the

water in the of an i king and
refrigerating apparatus.
2361. Blundell, W. Sept.15. [Provisional

protection refused.]

Heating liquids.—The heating medium, which
may be hot water, hot air, steam, or the like, is

passed through a number of chambers, capable of '

being lowered bodily into, or removed from the
liquid to be operated on.

2385. Fletcher,J.

Heating water.—Steam and
water are admitted to a tank
for dissolving sugar through a
chamber B fitted with a blend-
ing apparatus, shown in Fig. 2
(Sheet 1), consisting of apipe P
with water and steam branches
R, S. This mixture of water
and steam is likewise used in
washing the charcoal filters
used in sugar refining, the
water being thereby heated
and the steam partially condensed.

Steam traps.— A condensed steam box A,
Figs. 2 and 3 (Sheet 3), mainly for use in con-
nection with the steam pipe used for heating the

Sept. 19.

is preferably made of zine, expands, consequent
on the admission of steam in the box, the valve E
closes and prevents the exit of steam, although
previously allowing the escape of the air from
the vacuum pan and pipes in connection there-
with.

2471. Taylor, J.
Specification.

Sept. 27. Drawings to

Boiling-pans.—A copper or iron pan for wash-
ing, macerating in the preparation of chemicals,
and in the preparation of inks and colours, is
fitted with a steam jacket for heating purposes.

2480. Boffey, C. W.

Sept. 27.

J., and Smith,

Non-conducting coverings.—To prevent loss of
heat by radiation, metallic surfaces, such as the
surfaces of boilers, and the inside of iron ships,
are coated firstly with a mixture of mastie,
whiting and boiled linseed oil. Slate or shells
may be added to this mixture. When the above
is dry, subsequent coatings of a mixture of Roman
or Portland cement, washed sand, cowhair, and
water are applied. For coating steam pipes or
eylinders, white lead is added to the first coat.

2494. Smith, I., and Batho, W. F.
Sept. 28.

Heating liquids.—Tubes, such as
those shown by Figs. 1 and 2, are
fitted in the flues of boilers to pro-
mote circulation. Each of the
tubes is fixed in the side of a
flue and is closed af one end.
Passages in opposite directions
for the water are formed by
various arrangements of p.u'tit;ions
shown in section at Fig. 2, sprung
into position.

FIGC.1.

F1G.2.
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Heating gases and vapours. The gas or liquid
is admitted from s pump or reservoir connected
with the funnel D into a cast iron or other tube A
filled with silex or sand &ec. B and heated within
a furnace. Inlet and outlet pipes C, E pass
through luted stoppers. In another form of
apparatus, a U-tube is employed.

2574. Clark, W., [Nevret, Orioli, & Fredet].

Heating liquids. — In
apparatus for steeping
paper pulp, rags, and
fabrics in alkalies,

specially applicable for b

ABRIDGMENT CLASS HEATING.

2535. Brooman, R. A., [Renard, G., and Lipman, 4. Oct. 3.

(1865

Oct. 6.

@ :

use with ammonia, the

DR P HOPOROROR ©

materials are fed by a
hopper m to a closed
cylinder a enclosed in a
cylinder b into which

S

7

steam is passed through

the bearings on the left,
the ammonia being dis-
tilled and collected for
re-use, on the completion
of the operation, through
cocks h, i. The appar- ]
atus may rotate, so that pallets j constantly stir
the matters. A wheel f having involute arms
serves to raise condensed water from the casing
and conduct it back to the generator. When the |
process is complete, the apparatus is stopped
with the manhole uppermost, and a pipe is
attached to one of the upper cocks for collecting |
the ammonia, if such be used, the heating with
steam being continued. During the operation,

2610. Johnson, J. H., [Harrison, J., and
Luders, T.]. Oct. 10.

Heating water ; heating buildings.—Relates to
improvements in boilers of the kind deseribed in
Specification No. 1970, A.D. 1859, several of the
bolts and joints previously required being
omitted. In the title, the apparatus is stated to
be used for warming buildings, this being
effected, according to the prior Specification, by
radiation. A slab or section of a boiler is- made

in one piece by casting or otherwise forming °

together a number of hollow spherical chambers.
Steam and water cross-connections are formed by
castings d having spherical or curved junction
faces to allow for unequal expansion of the slabs.
These intermediate castings may be provided
with steam and water attachments f, f, and are
secured to the slabs by bolts e. Openings closed
by serew caps « are formed at the ends of the

102

the manhole is hermetically sealed. To remove
any water that may d while the apparat

is stationary, a purge-cock or a pipe in connection
with the generator, is provided. The apparatus
may be fixed, and may be placed vertically instead

| of horizontally, in which case the feed cock of

the boiler may be at the bottom, and the steam
introduced at the upper end. The outer eylinder
is provided with a non-conducting casing.

FIG.2.

(
\
/
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slab for ecleaning purposes. Stationary boilers
are set in brick work, but the exterior slabs may
be cast with thin webs g, suitably joined together
to form tight metal walls at the outside of the
slabs. The slabs are arranged edgewise over the
furnace, the lowest corner resting on a bearer,
and the gases circulate between the slabs, and
escape from the lowest part of the slabs to the
chimney. Large slabs may be formed of two or
more smaller slabs joined together edge to edge
by suitable bolts, so that a defective part of the
slab may be easily replaced. In lieu of bolts
passing through the slabs, flues or tubes g, Fig. 5,
may be inserted longitudinally through each
series of spheres except the one nearest the fire,
which is left free for the better circulation of the
water. In this modification, the furnace gases
circulate between the spheres and enter the
flues g at their lower ends, and pass to the
chimney in the direction shown by the arrows.

2661. Wise, F., Field, E., and Aydon,
E. H. Oct. 16.

3
T/

b7

o

Heating liquids.—Relates to steam boilers and
other apparatus for heating liquids. In a
firebox b, Fig. 1, the grate is arranged as shown,
the upper part of the grate a? hemg supported
by a ding water chamber b'. Behind a
stepped firegrate in a boiler is arranged a
depending bridge composed of double water
tubes partly covered with firebricks. Passages
may be formed in the firebrick for the admission

|
|
(
\

of hot air. Double, conical, or tapered depend-
ing water-tubes may be arranged in fireboxes and
flues. Bach inner tube may have straight, spiral,
or other he\agonal sides and an open T-shaped or
like top. These inner tubes may be replaced by
dlaphragms with reflectors at the upper ends as
described in Specification No. 2956, A.D. 1862
Fig. 33 shows a water tube hoiler with water
tubes I, I, connected to series of parallel nipes 2 It
connected to drumsn, m. Tubes m' depending

| from the drums m are connected fo pipes m* with

blow-off cocks.

2853. Thys, J. Nov. 4. [Provisional pro-
tection only.]
Non-conducting ¢ itions.—A ition

consisting of a paste formed with silicions
earth, carbonized sawdust, coke dust, cow hair,
common size, refuse cotton seed or other oil
or grease—the oil or grease being mixed
with sawdust in the earbonizing vessel—is used
for covering steam boilers, steam pipes, or other
apparatus where steam is used for motive power
heating purposes, or for pumps, vessels, water
pipes, or other apparatus liable to be acted on by
low temperatures or frost. Lampblack with
other carbonaceous materials may be employed
for the same purpose.

2883, Novw. 8.

Eastwood, J.

i

Hmlmq liguids.—In a machine for sizing yarns
for weaving, the size in the pan A is heated by
means of a copper steam-chest B having a convex
top. The steam enters the chest B through an
inlet pipe, and the il d water is disch
through a pipe C'. The size enters the pan A
through a coiled pipe H in the steam-chest B, so
that it is partially heated before admission to the
pan. Paddles or scrapers F are attached to a
shaft D which is reciprocated by mechanism

| actuated by a crank-dise, so that the paddles

| the steam-c

| agitate the

e and prevent it from sticking to
'S The shaft D works in stuffing-
boxes, and may be operated by hand when the
machine is at rest. The top of the steam-chest
may be formed concave, the shaft D and the

=

| paddles having a rotary motion, or the paddles

may be stationary and the steam-chest revolve.
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2935. Gill, S. L. Nov. 14,

protection only.]

[Provisional

Heating air.—Two concentric cylinders, the
innerone of which is closed at the top, are con-
nected by a number of small inclined tubes. The
inner cylinder is provided, near its lower end,
with a ring of gas burners, and the top of the
outer cylinder is connected to a flue. Air enters
at the bottom of the inner cylinder and, after
passing through the heated tubes, escapes into
the room. In a modification, the air passes first
through the tubes, and then escapes through the
top of the inner cylinder.

2986. Hemming, G. P., and Coyle, H.
Nov. 20. [Provisional protection only.]

Heat-storing apparatus.—One or both edges of
the sides of the liquid-sealing groove which is
formed or applied round the upper edge of a
vessel for retaining the heat in water or other
liquid, are turned over into the groove itself,
leaving a space between them for the rim of the
cover. These turned-over edges prevent the
escape of the sealing liquid when the vessel is
tilted.

2996. Newton, A. V., [Fletcher, A. C.].
Nov. 21. Drawings to Specification.

Heating buildings &c.; heating air.—Air is

heated by being drawn through a steam engine
surface condenser and may be used for heating,

buildings and the like, drying or desiccating
animal, mineral, or vegetable substances, or
textile fibres or fabrics, or for seasoning wood.

3268. Planck, H. Dec. 18,

Thermostats.— For
regulating the heat
obtained from the
combustion of gas in
dentists’ or gas
furnaces or in green-
houses, by altering
the area of the
passage way for the
gas, a conical plug c,
fitting in a hole in the
tube b, is divided into
two parts by a
diaphragm ¢! having
at  the top an
aperture ¢? placed
opposite the pipes d, e leading from the gas
supply and to the burner respectively. As the
temperature is raised, mercury, contained in the
vessel « and the tube b, expands, gradually
narrowing the space between its surface and the
bottom of the diaphragm until the only passage
for the gas is through the aperture c¢®. When
applied to greenhouses, the level of the mercury
is adjusted by a plug which screws into a part of
the vessel a. In a modification, the plug ¢ is of
square, polygonal, or circular section, and is
fitted with a thumb serew, so that the bottom of
the diaphragm ¢’ may be raised from, or lowered
towards, the level of the mercury.

A.D. 1866.

41. Wheeler, J. F. Jun. 5.

protection only.]

[Provisional

Footwarmers.—The case is covered with felt or
the like and is provided with recesses for the feet.
A stoppered aperture for the introduction of hot
water is provided.

76. Shaw, R. Jan. 10.
tection only.]

[Provisional pro-

Thermostats.—A valve for controlling the
admission of air to a chamber is actuated by a
lever having at its ends vessels containing
mercury and aleohol, the expansion and con-
traction of which causes the lever to turn on its

axis as the temperature changes. Upon the
leveris fixed a tube, at one end of which is an
open vessel containing mercury, and at the other
end is a vessel, which also contains merecury, and
communicates with a third vessel, which is closed
and filled with alcohol.

163. Norton, J. L., and Biinger,
F. L. H. W. Jan. 17. [Provisional protection
only.]

Steam traps.—In apparatus of the kind des-
cribed in Specification No. 2890, A.D. 1862. The
steam and water chamber consists of a spherieal
casing, within which a cylinder with corrugated
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ends and full of water is suspended. The spindle |

of the outlet valve isattached to the lower disc.
The expansion and contraction of the water in the
cylinder operates the discharge valve.

218.

Prideaux, T.

Jan. 23.

Heating water.—The water, which may be
supplied from an overhead tank or by a pump, is
heated in a series of tubes B traversing a
chamber A through which exhaust steam is passed.
The inlet and outlet connections for the steam are
shown at G, H and those for the water at D, f.
A separate pipe, not shown, is provided for drain-
ing off the condensed steam.

346. Wwillington, T. A. G. Feb.3.

Heating buildings.—In an apparatus for heating
conservatories, apartments, or boilers, two or
more gas “ stoves "’ are employed, one serving to
heat the apartment, the others creating a draught

for the first. In one arrangement, Fig. 1, heated
air and gases from a burner enclosed in the lower

portion a of a casing pass through heating-pipes
to the upper portion b of the same casing, where a
second burner creates a draught through the outlet
pipe k. In another arrangement, Fig. 3, the
heated air and gases from a burner placed in a
hollow vase or basin, which may hold water, are
carried off by an outlet pipe containing a
burner n.

429. Cumming, G. W., and Edmonds,
J. R. Feb. 10.
FI1C.1
.

Heating water.—A saddle or other shaped boiler
used in heating water for circulation through
pipes used for heating hot-houses and buildings,
and for other purposes, is enclosed in a series of
water tubes H, which are connected to the boiler
so that the water may circulate through them.
The hot gases from the furnace A pass around the
boiler and the tubes, and escape through the
flues. Suitable connections are made at G
and I to the heating-system.

447. Marland, S., Smith, W. H. and
Wells, W. Feb.13. [Provisional protection
only.]

Heating by molecular combination.—Relates
particularly to means for heating the volatile
liquids employed in apparatus for obtaining
artificial light, such as is described in Provisional
Specification No. 2998, A.D. 1865, [Abridg-
ment Class Gas mauufacture], Sulphuric acid
and water, contained in separate vessels, are
allowed to drop into a mixing-vessel communi-
cating with another vessel in which the volatile
liquid is to be heated.

545. Brunton, J. D. Feb.22.

FIG.9.

3
{3
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“Heating air; heating by water -circulation.—
In apparatus for drying peat, Fig. 9, a fire-
place ¢ for burning smokeless fuel or gas is
provided with air admission flues I, the products
of combustion passing through a perforated brick
partition e and wire-gauze screens f placed in the
chamber d, at the extremity of which is the fan a
for delivering the gases into a drying-chamber b,
regulators g for the admission of cold air being
provided. In order to condense the aqueous
vapour arising from the drying of the peat, one-
third of the air used passes through the fire-
place ¢ and regulator g and comes into contact
with one third of the peat only, being conducted
before discharge through pipes of tinned plate or
sheet metal, around which the other two-thirds of
the air pass on their way to the peat, thereby
condensing the vapour and becoming heated by
conduction through the pipes. Where heating by

hot-water pipes is adopted, the aqueous vapour is
withdrawn by a fan and forced into the boiler.

606. Newton, W. E., [Vincent, J. P,
Richards, J. S., Noble, 0., Lovrein, C. H.,
Rawle, H., and Fales, L. S.). Feb. 27.

Heating air for
use in distilling
oils &e. Air is
forced by the
pump C through
the coil D in the
furnace E.

811. Field, E., and Lloyd, F. March 19.

Heating-apparatus ; heating by
air circulation ; heating by steam
circulation.—In an apparatus for
diffusing steam, air, or vapour
through vegetable or other sub-
stances, the substances are carried
by a perforated or pervious tray,
forming a horizontal screen in a
closed chamber in which the gases
are circulated. In one form of

apparatus, the tray, which rests
upon bars f carried by wheels, is
provided with flanges g¢', e!, which
form with corresponding flanges g, b in the heating-
chamber tight joints. The bars f are formed of
such cross-section, that, on turning them, the
tray is elevated from, or lowered on to, the
flanges g. A steam jet-blower contained in a

circulating pipe k causes air, which may be drawn
in through openings t, to pass from the lower
part of the heating-chamber, which may contain
a steam or other heating-coil, through the tray
to the upper part of the chamber.

1014. Johnson, J. H., [Renner, H. E.].
April 9. [Provisional protection only.]

Digesters.—Relates to an apparatus for the
hydrolysis of vegetable and animal fats and oils
by means of water, a mixture of waterand steam,
or an alkaline solution. It consists of a eylin-
drical copper vessel provided with inlet and out-
let pipes, p e gaug ther 37 or
pyrometer, safety-valve, proof cocks, and an air
discharge cock. Heat may be applied either
externally or internally, and in the latter case, by
means of flues.

1134. Wilson, J. H. April 21,

Heating water.—An ap-
paratus for preliminarily
heating sea - water when
large quantities are to be
distilled, which may also be
applied to the heating of
water for heating ships, and
conservatories and other ‘[

i
|

FIGC.4.

[
B

with hollow fire bars T

The furnace gases pass over a hollow bridge
forming part of the water chamber at the rear of

| the farnace, and, after passing through a suitable
| smoke-box, return through the boiler by means of

the flues C% C° An inlet and outlet pipe are
formed in the top of the boiler. The boiler and
furnace are made in sections so that their capacity

| may be varied.

1198. Burnard, G., and Koppel, L
April 28. [Provisional protection only.]

Non-conducting coverings and compositions.—In
order to preserve milk and cream, especially
during transport, ice is introduced into the in-
terior of the can or other vessel containing the
liquid, the ice being enclosed in metal tubes lined
with flannel and surrounded by a non-conducting
chemical compound consisting of a mixture of
sal-ammoniac and nitre, or similar substances.

1327. Jomes, J.A. MayJ.

N ducting coverings and compositions. —

buildings, is shown in Fig. 4. H ;
7 %l
f 1
14

The furnace C! is formed
Sl ly 2]

opening at either end into
water chamk in i
cationwith the mainboiler Y.

5000055606000,

Peat, turf, bog, silt, coal or charcoal dust, or other

| similar vegetable, or partly vegetable matter, is
106

eem——

|

i
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used in a plastic state, or in slabs, either alone
or in combination with cement, iron oxide, lime,
sand, cow hair, sulphate of lime, and mineral
oil, for covering or lining steam, air and water
pipes, boilers, heaters, cylinders, vessels, and
ice-houses, wine cellars and other buildings.
Wire network is sometimes placed over the
composition.

1342. White, J.

May 10.

Non-conducting coverings and compositions. —
Hair felt for covering steam boilers and steam
pipes, and for other purposes, to prevent radiation
of heat, is made with square edges to facilitate
jointing, by means of apparatus such as that shown
in Fig. 3. The hair to be felted is laid on the per-
forated false bottom a® of a steam chest a, into
which steam is admitted by a pipe a!, the hair
being felted by a reciprocating box or board b,
which is actuated by a crank and connecting-rod.

| 1457.

1450. Longbottom,J.,and Bastwdod, 3.
May 23. Drawings to Specification.

I_Ieah'ng liquids and air.—Consists in the appli-
cation of steam and superheated water circulating

| in a systemof tubes, part of which is coiled and
| placed inafurnace, to the heating of liquids and

air. The tabes are immersed in the substance to
be heated.

Green, T. May 24,

Heating water.
—A  Dboiler for
heating water for
greenhouses and
other uses con-
sists of an ex-
ternal casing,
provided with
sockets a’ for the
heating-pipes,
within which is
fitted a conical
or tapering fire-
box having cross
water tubes d.

1470. Weatherdon, B. F.
J. J. M., and Pichoin, C.]. May

Thermostats. — Mercury
expanded in the limbs B, B,
Fig. 1,0f a thermometer A,
completes electric circuits
by connecting the ends of
platinum wires D, D, M, M*,

[Durand,

suitably arranged within

the thermometer. Electro-
magnets, acting on levers I,
cause valves L in the tanks
T and S, to open or shut, so
that the position of the
float V, which actuates a
damper X, is regulated by

the temperature of the ther-

t In a modifi
a U-tube is used as a ther-
mometer, one limb being
connected to a platinum or
other vessel containing dry
nitrogen.

tion

1576. Fraser, W.J. June 8. [Provisional
protection only.]

Heating water.—The internal fireboxes of ver-
tical boilers are provided with water tubes, por-
tions of which form the firebars of a down-draught
furnace. The firebox is closed at the top, so that
the products of busti to a busti
chamber below the firebars and escape thence,
either through tubular or annular flues in the
boiler, or through external flues, The water

107

tubes, which lead from the lower part of the fire-
box to the upper part, are flattened in the por-
tions supporting the fuel, so as to be arranged
closely together.

1623. Knaggs, W. June 14

Heating air ; heating water.—An evaporating-
pan for sugar juice is combined with a boiler, and
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FIG.2. Fﬁ:.m

the waste heat is utilized for heating air. The
pan has a false bottom, the space Q thus formed
being used to supply steam for the evaporation.
Water tubes, consisting of an outer tube P, and
an inner tube R open a% both ends, are fitted in
the bottom plate. Steam pipes pass along the
bottom of the pan. The water used is that
condensed from the evaporation of the syrup.
The cover J of the pan is made double, and the
space between is used for heating air.

1693. Auxy, G. C. Ange, Marquis d’.
June 25.
Heatingliquids.
—A containing-
vessel provided F1
with means for
imparting an 0s- o
cillatory motion
by hand or power
is stated to be
applicable to
heating,orother-
wise treating
mineral, vege-
table, or animal
solids or liquids,
and is especially
described as ap-
plied to the pre-

6. b 2L

serving of grain [~ _

from damp, wee-
vils and other causes of destruction. The sub-
stance to be treated is placed within the

cylinder, shown in end view and composed of |

timbers a forming a frame, between which are the
staves D, perforated in the case of sifting-
apparatus. The ends or heads, completing the
frame, are pivoted on a central spindle d, and
have hooks, rings, or catches h attached to them,
with which the operating levers p engage in
their oscillating motion about the spindle and
shake the whole cylinder. Where the masses are
considerable, a rope g is attached to each lever
and moved like the rope of a bell, or the motion
may be derived from cams or eccentries.
cylinder is capable of extension longitudinally by

108

The |

means of framings within it, and there are open-
ings on the staves and at the ends, the covers of
which can be locked in the closed position.

1694. Field, E., and Wise, F. June 25.

FIG.5.

Heating liquids.— Relates chiefly to boilers
fitted with water tubes which project into the
furnace or flues and to vertical boilers. The
tubes may be of the kinds described in Specifica-
tions No. 2056, A.D. 1862, and No. 2661, A.D. 1865.
Fig. 5 shows a saddle-shaped boiler in which the
furnace and furnace flue are surrounded by water
spaces connected with the boiler. The products
of combustion from the furnace, which is fed from
above through an opening %, pass downwards
between the depending water tubes b to external
lateral flues, in which they circulate on their way
to the chimney. Fig. 9 shows a vertical boiler in
which the products of combustion from the
furnace pass around one side of a water space ¢,
which is connected by water tubes g to the boiler,
to a second chamber d provided with an outlet.
In a modification, the water space ¢ is replaced by
a hollow partition through which air passes from
the ashpit to the top of the firebox. The products
of combustion pass over the top of this partition,

| descending in the second chamber to an outlet

near the bottom. In another modification, the
furnace is built outside the boiler casing and the
products of combustion led into a furnace com-
bustion chamber, arranged as shown in Fig. 9,
through a lateral opening in the boiler casing.

1855. Norton, J. L., and Biinger,
r.lx.i H.W. Julyl6. [Provisional protection
only.

Steam traps.— A discharge valve in a spherical
vessel, in which the water of condensation col-
lects, is operated by the expausion or contraction
of a closed cylindrical vessel, containing water,
which is suspended within the spherical vessel.
The cylindrical vessel is suspended from a rod
extending up through the spherical vessel, by
means of which the apparatus is adjusted. The
lower end of the eylindrical vessel is connected to
the valve, which is protected from grit by a per-
forated sereen placed across the lower part of the
spherical vessel. A guard, mounted on the rod,
prevents the water of condensation from directly
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impinging on the cylindrical vessel as it enters the
apparatus. The steam trap is applicable to
apparatus of the kind described in Specification
No. 2890, A.D. 1862,

1887. Burgess, W. July 20. [Provisional
protection only.]

Boiling-pans.—The receptacle of a washing-
machine is made of iron, coated with vitreous
substances, or, enamelled, to prevent corrosion,
and is heated directly by gas jets or a suitable
furnace.

1909. Ramsbottom, J.

July 23.
visional protection only.]

[Pro-

Steam traps.— Steam traps used in connection
with condensing steam engines consist of an
outer closed casing containing a second vessel
which rises and falls with the variation of the
water level, and actuates a discharge valve.

1913. Bousfield, G. T., [McKenzie, J. F.l.
July 23. Drawings to Specification.

Thermostats.—A thermostat, by means of which
the temperature of the steam from a generator
controls the supply of the feedwater, consists of
brass and iron bars riveted together and twisted
round a spindle so that it revolves in either
direction as the temperature changes.

2068. Weatherdon, B. F., [Leroy, (.,
Durand, J. J. M., and Pichoin, C.]. Aug. 11.
[Provisional protection only.]

Thermostats..— In a thermostatic arrangement
applicable to fluids generally, a mercury * ther-
“mometer,” having two tubes in which electrodes
are arranged, closes an electric circuit, when the
temperature rises above a limit. By means of
electric piles and magnetic coils, the valves &e. of
the supply and discharge passages are operated.

2269. Sept. 4.

Boiling-pans.— Relates to pans for treating
hemp, flax, &e.
to remove the silicious cuticle and albuminous
matter in the fibre. Egg-shaped pans similar to
those used by soap boilers are employed, and are
made so that when the portion exposed to the fire
is burnt out it can be replaced. The pan has a
grated false bottom for the fibre and perforated
plates or gratings, or an inner or grated cage, to
prevent the fibre coming direetly in contact with
the heated iron plate. A branch steam pipe per-
forated or open at its end is coiled or otherwise
disposed in one or more tiers and supported near
the bottom of the pan by bars or studs; high
pressure or other steam is supplied to prevent
carbonization. Fireclay or potters’ clay or other

Nelson, E.

v means of argillaceous matters |

| a clock, a liquid-

aluminium compound is dried, powdered and soaked
in hot or cold water to make it into a creamy
state, and the fibres are placed in alternate layers
in the pan, a layer of clay being at the bottom,
the steam being turned on, and the fire lighted
to prevent choking of the steam pipe by subsid-
ence of the substances above it. A valve, which
closes by the back pressure of the liquor in the
pan when the steam is turned off, is placed near
the end of the pipe. A steamtight lid may be
secured by clamps or thumb-screws to the boiling-
pan, which has a safety-valve, the steam from
which is conducted to the bottom of another
boiling-pan and so on, so that there are a continu-
ous series of boiling-pans each blowing off at
successively decreasing pressures.  Solutions of
boracie acid and its compounds may be pumped
in to aid the fluxing of the alumina, silica, iron,
&e. A close-ended dip pipe containing oil or
stearine, affixed to the side of the boiling-pan,
gives the temperature of the fibres which are
sufficiently treated at from 350° to 450° F. and
when the cuticle ean be readily severed from the
fibre. The fibre and clay ave rinsed with water
pumped out into a receptacle and allowed to
subside.

2330. Bennett, R.

Sept. 10.
protection only.]

[Provisional

Non-conducting coverings.— To prevent con-
densation in steam and other fluid pressure engine
cylinders, they are covered with wood, wool or
other non-conducting material.

2353.

Thermostat s.—
Relates to motors
operated by the dila-
tation of mercury or
other liquid and of
the kind described
in Specification No.
752, A.D. 1866,
[Abridgment Class
Watches, &e.], and
adapted for driving
clocks and the like,
for automatically
operating the win-
dows of greenhoases
and the like, and for
ventilating other
buildings in which a
uniform temperature
is  required. As
adapted for driving

Horstmann, F. G. A. Sept. 13.

containing vessel E
opens into a tube A
containing a piston
B adapted to be
acted on by the ex-
panding liquid. The
piston rod F acts
through pulley and
belt gearing X on a
drum K containing a spring and from which
weights W, W! are suspended. The larger
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weight W, when raised, drives the clockwork
mechanism. In a modification, the piston acts
directly on the clockwork mechanism. Asadapted
for greenhouses and the like, the piston is con-
nected to window opening and closing mechanism
and to the gas cock of the heating-stove.

2376. Creasy, W.
Specification.

Sept. 15. Drawings to

Heating air.—In modifications of the apparatus
for drying grain, brewers’ grain, and the like,
described in Specification No. 3276, A.D. 1865,
[Abridgment Class Drying), the air, which
circulates through the grain, is heated by means
of steam pipes arranged in the casing of the
apparatus. ‘Where endless bands or chains
passing over rollers are employed, the pipes are
arranged between the two parts of the bands or
chains,

2378. Twibill, J.

Heating water.—
A water chamber is
fitted in the flues
or fireboxes of
steam boilers or E
water-heaters,such
as those deseribed
in Specification
No. 243, A.D. 1865,
and connected to
the upper and
lower portions of
the boiler or
heater. The chamber may be provided with fire
tubes, as shown in Fig. 1, or it may consist of

Sept. 15.

FIG.1.

diately above the ﬁrcplace B are protected by
firebricks. The air passes in parallel courses

through all the pipes d simultaneously, and
returns through the pipes f.

2486.

Heating air.--
Air used for dry-
ing grain and
| other crops is
| heated by the
| hot gases from

| the furnace of a
| portable boiler.
A fan for sup-
plying the air is : §- 4
mounted on the
boiler and is
driven by alcC
steam turbine
placed over 1(:
and

Betts, J. ¥. Sept. 26.

water tubes connected to headers which
cate with the boiler or heater.

2396. Newcome, H. J.
visional protection only.]

Sept. 18. [Pro-

Heating buildings.—A pipe, serving as a flue of
a close or open fireplace, is connected to circular
boxes serving as radiators in which the products
of combustion circulate. The boxes are provided
with dampers arranged at an angle sideways, so
that, when the dampers are open, the products of
combustion pass straight up the pipe, but when
the dampers are closed the gases pass successively
through the boxes. The apparatus is portable.

2416. Walker, A. B. Sept. 20.

Heating air.—Air for use in attemperating
liquids during fermentation, drying hops, malt,
goods for potteries, laundries, bakers’ ovens, &c.,
or for attemperating or \entllatmg rooms, is

heated by passage through a series of pipes placed |

over a furnace and ted to end
Fig. 3 shows a vertical section. The flat pipes d
in the flue are uucovered, while those f imme- |

| screw nozzle.

to the same
| shaft. The air is
| forced through

a chamber D,
| which contains
tubes E through which the furnace gases pass.

A

2560. Underwood, G. Oct. 4.
protection only.]

[Provisional

Heating water.—A method of heating steam
cooking-apparatus by boiling water circulating
in a double tube, one end of which is inserted in
a fire-grate, is stated to be applicable for heating
water for buildings. The tubes are connected to
the boiler, by passing them through a male
socket with a flange which is held against a male
serew plug or tube fixed to the vessel, by a female
The end inserted into the fire is
fitted with a cap containing a chamber. A
single tube bent at the end placed in the fire,
the bend being protected or not by a socket, may
be used.

110
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2567. Schroéder, F. H. Oct. 5.

visional protection only.]

[Pro-

Heating by water circulation.—Improvements
in incubators or apparatus for hatching eggs are
described, and it is stated that they may be
partly or wholly applied to other heating-appar-
atus. The incubaters are heated by means of |

separate boilers or other heating-apparatus by
flow and return pipes. The heaters or boilers

may also be connected to jackets or casings sur- |
rounding “nurses” or chambers for chickens, !

ABRIDGMENT CLASS HEATING.
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which contain wool or other soft material. The
cisterns are preferably circular and overhang or
overlap drawers or other egg compartments filled
with chaff or other material. They may be pro-
vided with perforated coverings and plate-glass
bottoms, and test pipes may be added in order
that the temperature may be ascertained. The
bottoms of the egg drawers are perforated, and a

them. The drawers are also provided with
ventilators in connection with an air shaft.
Curtains or sereens are employed to exclude or
regulate light or draught.

|
1

hot-water cisterns or vessels connected with I vessel of slightly warmed water is placed beneath
|

2571. Gordon, G. Oct. 6.

FIG.D.(SRt.2)
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Heating water.—Relates to a process for
revivefying animal charcoal which has been
used in sugar-refining, in which the charcoal is
successively washed with hot water and dried,
and then reburnt. The apparatus, shown in
Fig. A (Sheet 1), consists of a washing-cylinder
1 and two drying-cylinders 3 heated by means
of the gases from two furnaces Y?, each situated
at the feed end of the drying-cylinder. The
cylinders are charged by means of belts F!, Q7
and are formed with internal wvanes, which,
revolving with the cylinders, lift the material
therein to certain height, discharging it on to
the fixed adjustably-inclined plates G2 S. The
material is thus slowly transported through the
eylind: A hollow h 1 prism with short

 ribs on its sides is preferably employed for
| washing the charcoal. It is formed with four
partitions E!, E? &ec. which successively diminish
in height so that the wash-water flows off
in an opposite direction to the charcoal.
The charecoal is reburnt and afterwards
cooled with the aid of water in the apparatus
shown in Fig. D (Sheet 2). The hot water
thus obtained is used for washing purposes.
The chareoal is fed into the furnace by the
hoppers D! and slowly passes through the
retorts A! into the coolers H!, which are formed
with a central chamber H* through which water
circulates. Automatically-actuated slide valves
at the base of the coolers regulate the rate at
which the charcoal passes through the apparatus,
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2618. Wilson, L. Oct. 10. [Provisional
protection only.]

Heating water in baths. The water circulates
through a eylindrical vessel heated internally by
a fire or by gas or oil burners. In addition, a
coiled or other pipe, connected with the bath, is
fitted above the fire or burners.

2671. Swan, A. Oct. 16,

Boiling - pans.—
In apparatus for
evaporating or re-
covering lyes,
which may also be
used for rendering
alkali caustic by
boiling with lime,
the liquid is heated
by means of a series
of hollow vessels, to
which steam is in-
troduced and which
may be made in the
form of toothed
wheels and made to

2728.

Apparatus for
automatically regu-
lating tempera-
ture.--In drying
machinemade
paper, the varia-
tion of the length
of the web accord-
ing to its hygro-
metric  state is
used to regulate
the temperature of
the drying-cylin-
ders by varying

Johnson, J. H., [Smith, I, and

rotate. In a modi-
fication, submerged
heating ecylinders
are connected to
an end casing, to
which steam is sup-
plied. Fig. 6shows
a cross section of
another form
having a boiler b
provided with a

flue ¢, red o e e £ e
in the tank a. Fig. 7 shows a steam boiler a

FIG.7.

| surmounted and partly enclosed by an evapor-

ating-pau b.

2722. Booth, T. Oct. 22. [Letters Patent
void for want of Final Specification.]

Heat-retaining chambers.—In order to heep
warm plates, dishes, and like utensils, cooked
meats and the like, they are placed in a ckamber
provided with hollow annular walls, which are
filled with hot water. The chamber is provided
(\lvith a vertical opening which is closed by a
oor.

Ellsworth, 0.]. Oct. 23.

the quantity of
steam admitted to
them. An endless apron or felt J, passing par-
tially around the cylinders A, A, A", is guided
and supported by friction-rollers H, while the
paper web D passes over rollers H? H¢Y HY R,
H? H. If the paper becomes more than usually
damp, the part passing over the roller R is in-
creased, so that this roller is pressed up by
springs L under its bearings, and the consequent
raising of a connecting-rod K, 7, 9, 10, opens a
balanced valve 40 to admit more steam by pipes
41, 42,43 from a pipe C! to the cylinders Excess
of heat causes a contraction in the paper and a
descent of the movable roller, so that steam is
shut off at the valve. To prevent the admission
of too much steam in the event of a breakage in
the paper, the axis of the roller H* normally bears

+ upon the arm 25 of a rod ¥, so that, when the

paper breaks, a spring 26 bearing against a fixed
lug 27 causes the rod to disconnect a hook 5 from
a stud on the part 7, and any subsequent move-
mert of the roller R is rendered inoperative upon
the valve.
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nollingdrake, R.

a, FIG2 b $ 1

2734.

Heating build-
ings.—The pipesa
used for heating
buildings are
divided into two
compartments,
one of which
takes the heating water; the other can be con-
nected to the boiler in case of fire, and thus allow
steam to enter the room through perforations.

Oct. 23.

2744. Watts, J. Oct. 24 to

Specification.

Drawings

Heating air.—Air, for supporting combustion
in furnaces, may be heated by being pas
round the flues through which the ;nodnc
combustion pass. This heated air S8
through a pipe, and, prior to its mtxmlu('nnn to
the furnace, may be used for drying, evaporat-
ing and ventilating.

2755. Brooma.n, [+] s |Bewrrieff, J. B.
M. A]. Oct. 25. [l’mvmonal protection only.]

Heating buildings &c.—The products of com-

ABRIDGMENT CLASS HEATING.
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the products of combustion. An inflow pipe f*
and an outflow pipe i* are provided. In a stove
consisting of a casing enclosing a gas burner, the
casing is divided into two parts, the lower of
which may be an annular water space.

3026. Morton, B. W., [Morton, E. J..
Nov. 19. Drawings to Spcciﬁcurion.
N lucting tions. — In  making

vehicle wheels, an intermediate tyre of india-
rubber &e. is protected from heat, while the outer
metal tyre is being shrunk on, by a coating of a
composition formed of fullers’ clay, borax, and
glue, dissolved in water.

3036. Gibbs, W. A. Nov. 19.

Heating air.—A current of air, drawn by a fan

. from the smoke-box of an engine driving the fan,

bustion from hexagonal lanterns, shaped as pyra- |
mids at their upper and lower ends, are carried

off by a pipe, which, in theatres, may be enclosed
in a box and utilized for warming the feet of the
audience. When gas is the illuminant, the supply
pipe may be arranged within the ventilating
pipe, and, in summer, the heat of the ventilating
pipe may be neutralized by circeulating cool air,
by means of fans, through the enclosing box.

(B

2908.

Heating water.
—A water-heater,
applicable for
heating water for
conservatories,
baths, and other
purposes, ¢ o0 n-
sists of two con-
centric annular
water spaces f, g
and a circular
vessel i con-
nected together
and enclosed in
a casing. The
spaces f and ¢
communicate by
a pipe j, and the

Nov. 8.

Thomson, J.

K

NG

is employed for drying and for elevating cut
crops and hay. 'I'he cover of the swke-box is
replaced by a dise with a central hole, in which
is fitted a conical pipe, and which is covered
internally by a perforated plate or its equivalent,
leaning towards the boiler. Smokeless fuel is
used.

3048. Robertson, J. Nov. 20.

Heating by steam circulation ; steam traps.—To
enable condensed water to be removed from steam-
heating pipes, it is allowed to run from a pipe B,
Fig. 3, mm a reservoir N. A second and inde-

space g and
vessel i by pipes
k. The products
of combustion from a gas burner, located within
the inner annular water space, pass round the
vessel i and between the spaces f, g, to an outlet k',
which may lead to an arrangement for condensing
880

113

dent vessel K floats in the reservoir and has a
spmdle ¢ attached to its bottom, a plug lift valve ¢!
being attached to the upper end of the spindle.
A tube P integral with the casing projects down-
wards and envelopes the spindle. When sufficient
water has overflowed from the reservoir into the
vessel- K, the latter sinks, drawing down the
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spindle and opening the valve. Steam pressure
then forces the water in the vessel K up the
tube P and out at the orifice B!. For effecting
discharge of air without loss of steam in steam-
heating pipes, the air is passed through an
opening B to an outlet C, Fig. 4. The outlet is
normally olosed by a valve ¢! mounted on the
upper of two brass strips R which are attached to
a central iron bar S. Increase of temperature
caused by the admittance of steam causes the
brass strips to become bowed, thus lifting the
valve ¢ against its seating.

3179. Coffey, J. A. Dec. 3.

Heating liquids and gases.—Liquids and gases
are heated in a vessel DX by hot oil, quicksilver,
air or other fluids circulating in the annular
chambers D. The heating-fluid is itself heated
in a series of tubes B, coiled above a furnace and
surrounded by molten zine, or other metal, or by
such substances as sand, oils, superheated steam,
air, and mercury. The series of tubes are, in some
cases, placed in a chimney stack or other heated
place. The cistern G contains a supply of the
oil, mercury, or other fluid, which is to be used
for heating the liquids or gases. In some cases, a
pump is used for promoting the circulation
through the coils.

3311.

Heating liquids.—Size is prepared by heating
raw farinaceous material with water in a steam-
jacketed tube or coil. The apparatus consists ofa
cistern a containing the mixed farina and water,
fitted with a force pump b which charges the
tube ¢. There is a weighted safety-valve i, which
opens under internal pressure and returns excess
of size to the cistern. The steam jacket e is con-
nected with a separate boiler, and during the
heating operation the safety-valve [i keeps the

Hall, H. Deec. 17.

contents of the pipe at a sufficient pressure to
burst the starch granules and convert them into
dextrine. The tap f delivers the prepared size
for use.

3345. Graham,D.A. Dec. 20. [Provisional
protection only.]

Steam traps.—In a steam trap of the “float”
type, which is applicable generally for removing
liquid of econdensation from pipes, eylinders, and
the like, a float in a casing operates an equilibrinm
discharge valve. The casing, which may be
spherical or cylindrical in form, is provided at
the bottom with a valve, the hollow stem of which
passes through the float to a piston moving in a
socket in the upper part of the casing. The
hollow stem passes through the piston and is open
to the air, the valve thus formed being balanced
against steam and air pressure. If a hollow float
is employed, an air passage leads from the hottom
of it to the hollow valve stem, so as to allow part
of the water to be removed from the float and the
buoyancy thereof to be regulated. A check valve
fitted in the casing prevents the formation of a
vacuum. The piston in the casing may be replaced
by an india-rubber dise.

3351. Baker, J.

Deec. 20. [Provisional pro-
tection only.]

Apparatus for automatically regulating tem-
perature in connection with thermopiles is con-
structed by arranging a small steam boiler in
connection with the flue of the stove, so that, when
the heat is excessive, steam is generated and blows
into the fire so as to damp it.
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3438. Shrewsbury, G. Dec. 3L

Heatingwater.—
A water-heater b
for heating apart-
ments, conserva-
tories, and baths,
has vertical tubes
¢ passing through
it, and is heated
by gas burners e,
which are placed
at the bottom of
these tubes. The
burners are con-
nected to the gas-
supply pipe by a
hinge at f so that
they may be
readily swung out-
side the casing a.
Above the boiler -
are placed layers
of firebrick and
sand, or other
non-conducting
material. The
tubes ¢ are con-
tracted towards
the top, as shown.

FIG. 1. i

TAIT1

T

| with oxygen or air in a

| 3448. Clark, W., [Heustebise, 4. P. V.].

Dee. 31.  [Provisional protection only.]

Heating liquids.—Hy-
drogen is exploded

closed chamber for the
purpose of heating
liquids. The vessel F,
divided internally into
three parts by metal H (s
gauze, 1i\s placed in bi;l:]e - Q
liquid M to be heated. s ST

Of\!ygen and hydrogen C%n
are passed into the

respective compartments P!, P by the pipes O, H.
and the gaseous mixture is exploded at intervals,
regulated by a pendulum, by electric sparks
passed between the electrodes E, El. A pipe C
for the circulation of the gases has its open
end below the water surface n; B is a ball for
receiving the unconsumed hydrogen. When the
apparatus is used “for heating boilers, the latter
“must be tubular, and preferably with return
“ flues for the introduction of the gases ; the water
“is represented by M, the tubes and flues com-
“municating therewith, at which point the
“hydrogen is collected.”

]Q ™

APPENDIX.

A.D. 1856.

2363. Clark W. S., [a communication].
Oc

t. 9.

Heating liquids.—Milk or cream is heated, during
churning, by forming the beaters of the churn,
Fig. 5, hollow to contain hot water. The butter
gatherers, Fig. 2, may also be made hollow. The
beater may have only three of the curved hollow
blades ; or the central part may take the form of
a hollow cylinder, forming, with the four blades,
five separate chambers.
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ACTS AND RULES.

Patents, Designs, and Trade Marks Act, 1883.
1s. 74d., by post 1s. 9d.

Patents, Designs, and Trade Marks (Amendment)
Act, 1885. 14d., by post 2d.

Patents Act, 1886. 11d., by post 2d.

Patents, Designs, and Trade Marks Act, 1888.
14d., by post 2d.

Patents Act, 1901. 4d., by post 1d.

Patents Act, 1902. 1d., by post 1d.

Patents Rules, 1903. 6d., by post 7d.

Patents Rules, 1905. 1d., by post 1id.

Designs Rules, 1890. 6d., by post 6id.

Designs Rules (Lace), 1893. 1d., by post 11d.

Designs Rules, 1898. 1d., by post 14d.

Trade Marks Rules, 1890. 6d., by post 7d.

Trade Marks Rules, 1897. 1d., by post 11d.

Trade Marks Rules, 1898. 1d., by post 14d.

Register of Patent Agents’ Rules, 1889 and 1891,
2d., by post 24d.

JOURNALS.
ILLUSTRATED OFFICIAL JOURNAL (PA-
TENTS). Published every Wednesday.

6d., by post 8d. Annual Subscription,
including postage, 1I. 15s.; Quarterly Sub-
scription, Ss. 9d.  CoNrENTS : — Official
Notices—Applications for Patents—Accept-
ances of Specifications — Amendments of
Specifications — Patents Sealed — Renewal
Fees Paid — Patents Void — Applications
Abandoned &c.—Specifications &e. Published
—Designs Registered—Illustrated Abridg-
ments of Current Specifications—and Reports
of Patent &c. Cases.

1884, Vols. L and II. 3L 3s.
1885-1887. Vols. ITIL-VIIL. 11. 6s. each.
1888-1904. Vols. IX.-XXIV. 1l. 6s. each.

TRADE MARKS JOURNAL. Publishedevery
Wednesday. 6d., by post, 8d. Annual
Subseription, including postage, 1L 135s.
Quarterly Subseription, 8s. 9d. CONTENTS :—
Illustrations of Trade Marks applied for, and
the Name and Calling of Applicants.
1876-1887. Nos. 1. t0509. 1s. each.

1888. Nos.510 to 561. 1s. 6d. each.
1889-1904. Mos. 562 to 1396. 6d. each, by
post &d.

Subseriptions to the above Journals will not be
received for a shorter period than three
months, such period to commence on either
of the following dates :—

1st January, I 1st July, or
1st April, | 1st October.

Annual Subseriptions to date from 1st January
in each year.

122,000— Wt 16348—1904—L & ML

REPORTS of PATENT, DESIGN,
and TRADE MARK CASES.

1884-6. 6d. each number, or 10s. per yearly

volume,

1887-8. 1s. each number, or 20s. per yearly
volume.

1889-1904. 6d. each number. Price of yearly

volumes according to size.
DIGESTS of CASES reported fn Vols. I-V,,
1s. each; Vols. VI.-XVIL, 6d. each.
CONSOLIDATED DIGEST of CASES reported in
Vols. I.-X., 5s. per copy, by post 5s. 5d.;
Vols. XI.-XVL, 5s. per copy, by post 5s. 4d.

PRINTED SPECIFICATIONS OF
PATENTS. 1617-1904.

Price per copy, 8d., including inland postage.
In ordering Specifications the Name of the
Patentee, and the Number and Year of the Patent
must be given. Specifications are on Sale 15
days after advertisement of Acceptance of
Complete Specification.

ABRIDGMENT-CLASS AND INDEX
REY (issued December, 1899).

Showing A BRIDGMENT Crasses and INDEX HEAD-
INGS, to which Inventious are assigned in the
Official Publications of the Patent Oflice. 1s., by
post 1s. 6d.

ABRIDGMENTS OF SPECIFICA-
TIO.

| (A).—Illustrated volumes of Abridgments of

Specifications in accordance with the classi-
fication in the ABRIDGMENT-CLASS AND
InnEx KEY have been published, or are in
course of preparation, for nine consecutive
periods, dealing completely with all specifi-
cationps published from 1617 to the present
date. There are 146 volumes for each of
these nine periods, and the price of each
volume is 1s,, including inland postage.

List of Illustrated Volumes.

ND SALTS, IN ANIC.
AND OTHER CARBON

, ORGAN
, [ncluding D,
AND DISPLAY

8 UTICS.
5. AGRICULTURAL APPLIANCES, FARMYARD AND LIKE,
[mncluding the housing, feeding, and treatment of

6. AGRICULTURAL APPLIANCES ¥OR THE TREATMENT
OF LAND AND CROPS, [mciuding Gardening-appli-
ances!.
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7. AIR AND GAS ENGINES.
8. AIR AND Gasks, COMPRESSING, EXHAUSTING,
MOVING, AND OTHERWISE TREATING.
9. AMMUNITION, TORPEDOES, EXPLOSIVES, AND PYRO-
CS.

TECHNICS.
10. ANIMAL-POWER ENGINES AND MISCELLANEOUS

MOTORS.
11. ARTISTS' INSTRUMENTS AND MATERIALS.
12. BEARINGS AND LUBRICATING-APPARATUS.
13. BELLS, GONGS, FOGHORNS, SIRENS, AND WHISTLES.
4, szemneas. [ezeepting Tea, coffee, cocoa, and like
Vi

erages
15. BLEACHING, DYEING, AND WASHING TEXTILE
MATERIALS, YARNS, FABRICS, AND THE LIKE,
« [aupxmg D) es].
16. Bol& [mcluding Cards and card cases and the

)
17. BoOTS AND SBOIS
18. BoxEs

70. INDIA-RUBBER AND GUTTA-PERCHA, [including Plastio
compositions and Materials of constructive
ul.ility. other than metals and stone].

71. INJECTORS AND EJECTORS.

72. IRON AND STEEL MANUFACTURE.

73. LABELS, BADGES, COINS, TOKENS, AND TICKETS.

74. LACE-MAKING, KNTTTING, NETTING, BRAIDING, AND
PLAITING.

75. LAMPS, CANDLESTICKS, GASALIERS, AND _OTHER
xLLvMIhAmG—APPAmTus, [ezcepting  Electric

76. Lx,\mut. [including Treatment of hides and skins].

77. LIFE-SAVING, [MARINE], AND SWIMMING AND BA’
ING APPLIANCES.

78. LIFTING, HAULING, AND LOADING, [including Lower-
ing, Winding, and Unloadi ngl.

79. LOCOMOTIVES AND MOTOR VEHICLES FOR ROAD AND
RAIL, ]‘mcludmg Portable and semi-portable

XES AND C. Trunks,
hand end lxke (.ravel!h\g bags, baskets, hampers,
and other wickerwork].
19. BRUSHING AND SWEEPING.
20, BUILDINGS,AND STRUCTURES.
21, CASKS AND BARRELS.
22. CEMENTS AND LIKE COMPOSITIONS.
23, CENTRIFUGAL DRYING, SEPARATING, AND MIXING
MACHINES AND APPARATUS.
24. CHAINS, CHAIN CABLES, SHACKLES, AND SWIVE!
%. CHIMNEYS AND FLUES, [iacluding Ventilating- mu

ps].

26. CLOSETS, URINALS, BATHS, LAVATORIES, AND LIKE
SANITARY APPLIANCES.

27. COIN-FREED APPARATUS AND THE LIKE.

28. COOKING AND xrrcnz\' APPL!AI\Cm. BREAD-MAKING,
AND CONFECTIO!

29, COOLING AND xcx-nuxwe, [inciuding Refrigerators
and Ice-storing].

30. CUTLERY.

SL..CUTTING, PUNCHING, AND PERFORATING PAPER,
LEATHER, AND FABRICS, [including the eneral
treatment of paper after its manufacture].

32, DISTILLING, CONCENTRATING, EVAPORATING, AND
CONDENSING LIQUIDS, [ezcepting Steam-engine
condensers].

33. DRAINS AND BEWERS,

3. DRYING. .

35, DYNAMO-ELECTRIC GENERATORS AND MOTORS, [in-

cluding Frictional and influence machines,
magnets, and the hke].

38, Fl.ncnucrn, CONDUCTING AND INSULATING.

37. CITY, MEASURING AND TESTING.

38. ELECTRICITY, REGULATING AND DISTRIBUTING.

39, Emec LAMPS AND FURNACES.

C TELEGRAPHS AND TELEPHONES.

41, ELECTROLYSIS, [mcluding KElectrodeposition and
Elecv.roxil)adng

43, FABRI NG | AND FINIEHING WOVEN AND
NUFACTURING m. udmy Folding,

Windlng, Measuring, @

nd Pacl

43. FASTENINGS, DRESS, [inc/uding Jewe éry). 3

ﬂ,!nmxm\as. Locx LATCH, BOLT, AND OTHER, [{n~
cludin, and strong-rooms].

45 FENCIN G Lus. AND WIRE NETTING.

46, FILTERING AND OTHERWISE PURIFYING LIQUIDS,

47, FIRE, EXTINCTION AND PREVENTION OF.

- FISH AND FISHIN

g FOOD PREPARATIONS AND FOOD-PRESERVING.

FUEL, MANUFACTURE OF.

51 FURNACES AND KILNS, [ineluding Blowpipes and
blowpipe burners: Smiths’ forges and rivel
hearths ; and Smoke and fumes, treating].

52. FURNITURE AND UPHOLSTERY.

83, GALVANIC BATTERIES.

54. GAS DISTRIBUTION.

55. GaS MANUFACTURE,

5. GLASS.

o7, GomNons. SPEED-REGULATING, FOR ENGINES AND
MACHINERY.

88, Gkun AND S8EEDS, TREATING, [including Flour and

ﬂGRlVDl\G, CRUSHING, PULVERIZING, AND THE

£0. Gmnm\a OR ABRADING, AND BURNISHING.

61. HAND TOOLS AND BENCHES FOR THE USE CF METAL,
WOOD, AND STONE WORKERS.

62. HARNESS AND SADDLERY.

63. HATS AND OTHER HEAD COVERINGS.

64. HEATING, [tzc:}"mg Furnaces and kilns; and Stoves,
ranges, and fireplaces].

65. HINGES, HINGE-JOINTS, AND DOOR AND GATE FUR-

3 NITURE A‘w ccmoums, [ezeepting Fastenings,

h, bolt, and other].

66. Hou.ow—wuut v-rludm; Buchm Pans, Kettles,

Saucepans, ‘Water-cans].
ES.

ﬂ. HYDRAULIO ENGINEERING.
69, HYDRAULIC MACHINERY AND APPARATUS, [exespting
mps and other means for raising and forcing
liquids]

80. MECHANISM AND MILL GEARING.
81l. MEDICINE, SURGERY, AND DENTISTR!
82. METALS AND ALLOYS, [meptu.; lnn and Steel

UTTING AND WORKING.
81, MILKING, CHURNING, AND CHEESE-MAKING,
85. MINING, QUARRYING, TUNNELLING, AND WELL~

SINKING.

86. MIXING AND AGITATING MACHINES AND APPLI-
ANCES, [excepting Centrifugal machines and
apparatus)].

87. MOULDING PLASTI ERED BUBSTANCES,

[including Bncks. bnildlng ‘nd paving blocks,
and tiles, and Pottery].

88. MUSIC AND MUSICAL INSTRUMENTS.

89. NAILS, RIVETS, BOLTS AND NUTS, SCREWS, AND
LIKE FASTENINGS.

90. NON-METALLIC ELEMEN

91. OILS, FATS, LUBRICANTS, CANDLES, AND SOAPS,

92, ORDNANCE AND MACHINE GUNS.

93, ORNAMENTING.

84, PACKING AND BALING GOODS.

95, PAINTS, COLOURS, AND VARNISHES,

96. PAPER, PASTEBOARD, AND PAPIER luon

97. PHILOSOPHICAL INSTRUMENTS, '5 Optiml
Nautical, Surveyin, Mathema cal, lleworo-
logical Instrument %

98. PHOTOGRAPHY.
99. PIPES, TUBES, AND HOSE.

mo. qun'mﬂ, LETTERPRESS AND LITHOGRAPHIC.

101. PRINTING OTHER THAN LETTERPRESS OR LITHO-
GRAPHIC,

102. PUMPS AND OTHER MEANS FOR RAISING AND
FORCING LIQUIUS, [czcepting Romry Pumps].

103, RAILWAY AND TRAMWAY VEH

104, RAILWAYS AND TRAMWAYS.

105, RAILWAY BIGNALS AND oo\muNlcn’mG—Am’mrus.

1 ISTERING, INDICATING, MEAS! AND
:iuu'rma, [ezcepting Signalling snd lndicaunx hy

110. ROTARY L\Gl’\m, PUMPS, BLOWERS, EXHAUSTERS,
'ERS.

AND M

llL S:ons. Tuurumr OF, [including Manure].
2. SEWING AND EMBROIDERING.

H’i SHIPS, BOATS. AND RAFTS, DIv. I

Drv, 1L
— DIVl
llu. Suor. PUBL AND WA FITTINGS

17, errnso AND SEPARATING.
118. SIGNALLING AND INDICATING BY SIGNALS, [ezceptin:
ilway signals and Lommunieabhg—appamms

119, SMALL-ARMS.

120, SPINNING, [including the pre tion of fibrous

malterials and the doubling of yarns nnd threads
121. STARCH, GUM. SIZE, GLU& AND OTHER STIFFENING
AND ADHESIVE MA’
122, STPA \( xmmxm, [uldudulg Details common to fluid-
ure engines generally].
123, S'rr..m GENERATORS, [excepting Furnaces]
Smh:im“‘aum AND THE LIKE, CUTTING AND
125, STOPPERING AND BOTTLING, [including Bottles, jars
and like vessels].

1‘?1‘. STOVES, RANGES, AND FIREPLACES.
7. SUGAR,

l'i ABLE ARTICLES AND APPLIANCES.

129, Tp..\ COFFEE, COCOA, AND LIKE BEVERAGES.

180, TOBACCO.
13L ‘lml ET AND HAIRDRESSING ARTICLES, AND PER-

132. Toys, GAMES, AND EXERCISES.
133, TRUNKS, PORTMANTEAUS, HAND AND LIKE TRAVEL-
LING BAGS, BASKEIS, HAMPERS, AND OTHER
WICKER-WORK,
13f. UMBRELLAS, PARASOLS, AND WALKING-STICKS,
135, VALVES AND COCKS.
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136, VELOCIPEDES.

137, VENTILATION.

138, WASHING AND CLEANING CLOTHES, DOMESTIO
ARTICLES, AND BUILDINGS.

139, WATCHES, CLOCKS, AND OTHER TIMEKEEPERS.

140. WATERPROOF AND SIMILAR FABRICS.

141, WEARING-APPAREL.

142. WEAVING AND WOVEN FABRICS,

143 ‘WEIGHING-APPARATUS.

ELS FOR VEHICLES, excepting Wheels for Loco-
motives and tramway and traction engines;
Railway and tramway vehicles; and Toys].

145. WOOD AND WOOD-WORKING MACHINERY.
146, WRITING-INSTRUMENTS  AND STATIONERY _AND
WRITING [sncls \|

BRUSHING AND SWEEPING. (57.) 1699-1886,
C‘“"%{';. AND OTHER VEHICLES FOR COMMON ROADS.

CARRIAGES LND OTHER VEHICLES FOR 'RAILWAYS, (46.)
1807-1866.

CASKS AND BARRELS. (74.) 1797—186“

CHAINS, CHAIN CABLES, &c. (90.) -1366.

Cog&l?s%s BREAD-MAKING, AND CthE{.’ﬂONRRY. (61.)

CUTTING. FOLDING, AND ORNAMENTING PAPER. (12)
1636-1866.

DRAINS AND SEWERS. (L) 1619-1366.
DRESSING AND FINISHING WOVEN FABRICS, AND MaNU-
F.\cx'mu\a l"m.'rzb FaBrICS. (91) 1

appliances].

List of Periods.

1617—1854. (In preparation,)

1855—1866,

1867—1876,

1877—1883.

1884—1888.

1889—1892.

1893—1896.

1897—-1900.

1901—1904. (Incourse of publication.)
NOTICE.—Volumes in course of publication can be

obtained sheet by sheet, as printed, by payment in
of a subscription of 2s. for each volume,

including inland postage. The sheets already |

printed canbe seen in the Patent Ofice Library
and in some of the principal provineial Libraries.

(B).—Unillustrated volumes of Abridgments of
Specifications from 1617 to 1866. For the
period before 1855, reference may be made to
the wunillustrated series of abridgements,
but it must be borne in mind that this series
isnot in accordance with the above classifi-
cation and does not deal completely with all
the published specifications belonging to
that period. The price of each volume in
this series is 2s., including inland postage.

List of Unillustrated Volumes.

(The numbers within brackets following the titles are the
serial numbers of the volumes),

AcIDS, ALKALIES, OXIDES, AND SALTS:—(40.) 1622-1866.

AERONAUTICS. (41.) 1815-1806.

Aomcml:)mk
IV.

—l-lru) IMPLEMENTS. (81) 1618-1866.
—BARN AND FARMYARD IMPLEMENTS,
!-ulvd;&_me c!eamlng. drying, and storing of grain].

IIL—AGRICULTURAL AND TRACTION EN-
awm 183.) 1618-1865.

AIDS TO LOCOMOTION. (7.) 1691-1856.

Auszis(_}‘\s AND OTHER MOTIVE-POWER ENGINES. (62.)

ANCHORS. (69.) 1796-1866.

ARTIFICIAL l,n:A'rurn. FLOORCLOTH, OILCLOTH, OIL-
gxwl. AND OTHER WATERPROOF FABRICS. (80.)

ARTISTS' INSTRUMENTS AND MATERIALS. (54) 161S-1866.

BLEACHING, DyEL AND P, G CAuco AND OTHER

(14.) 1617
BBREWING, WINE-MAKING, AND st‘umxxa ALCOHOLIO
LiQuips. (99.) 1631-1366.
TILES. (22) 1618-1860.
BRIDGES, VIADUCTS, AND AQUEDUCTS. (36) 1750-1866,
BoOES, PORTFOLIOS, CARD-CASES, &c, (43.) 1768-1866.

AGNETISM, THEIR GENERATION AND
APPmcxno\s. (15.) 1766-1857.
ELECTRICITY AND MAGNETISM :—
-Drv. IV.—ELECTRIC Lmn’rwu, IGNITING, AND
HEA‘H‘XG {9:) 1839-1876.
V.—ELECTRODEPOSITION AND ELECTRO-
usxs (96) 1805-1876.
———D1v. VL—ELECTRIC MOTIVE-POWER ENGINES
AND SHHLAR APPARATUS. (97.) 1837-1876.
FARRIERY. (53.) 1719-1866.
sz—ms AND OTRER WEAPONS, AMMUNITION, AND
CCOUTREMENTS. (10.) 1585-1858.
sz)E\emns. EXTINGUISHERS, ESCAPES, ALARMS, &c.

FURNITURE AND UPHOLSTERY. (89.) 1620-
GR!B?)DX?G?:,—GRAXN, AND DRESSING FLOUR AND MEAL.

HARB‘JUEB. Docks, CaNaLs, &c. (77.) 1617-1866.
HN’IGSES‘ HINGE-JOINTS, AND DOOR SPRINGS. (9)

HYDRAULICS. (32) 1617-1866.
ICE-MAKING MACHINES, ICE SAFES, AND ICE HOUSES.
(85.) 1819-1866.
LACE-MAKING, KNITTING, NRETTING, BRAIDING, AND
PLAITING. (29.) 1675-1866.

MPS, CANDLESTICKS, CHANDELIERS, AND OTHER
ILLUMINATING APPARATUS. ({4.) 1637-1

RPRESS AND SIMILAR PRINTING. (13) " 1617-1857.

Io&xs. 1ansééu BoLTS, AND SIMILAR FASTENINGS.
(60.)
MANUFACTURE OF IRON AND STEEL. (6.) 1620-1¢66.
MANUFACTURE OF PAPER, PASTEBOARD, AND PAPIER
MACHE. (11.) 1665-1857.
MANURE. (3) 1721-1
MAR;ngw PROPULSION, [ezcluding Sails). (5). 1618-1857.

Masts, SaILs, RIGGING, &c. (73.) 1625-1866.
MEDICINE, SURGERY, AND DENTISRY. (‘:5) 1620-1866.
METALLIC PIPES AND TUBES. (70.) 1741-1

Mtru.s AND ALLOYS, [excepting Iron and Stcell (18).

1859,

)lxumm. CHURNING, AND CHEESE-MAKING. (72).
1777-1866.

MINING, QUARRYING, TUNNELLING, AND WELL-SINK-
ING. (71.) 1618-1866.

MUSIO AND MUSICAL INSTRUMENTS. (26.) 1694-1866.

N%lsn)s, Rg;n'm BoLTs, SCREWS, NUTS, AND Wais
(§

NEEDLES AND PINS. (45.) 1755-1866.

016 liﬁs' LUBRICANTS, CANDLES, AND SOAPS. (27.)
1617-]

OPTICAL, MATHEMATICAL, AND OTHER PHILOSOPHICAL
INSTRUMENTS. (76.) 1636-1866.

PAINTS, COLOURS, AND VARNISHES. (50.) 1618-1856.

PHOTOGRAPHY. (18.) 1839-1850.

PLATING OR COATING METALS WITH METALS. (23)
1637-1860.
PorTERY. (24.) 1626-1861.

PREPARATION AND CoMBvs’noN oF FueL. (30.)
1620-1865 (ont of prin

PREPARATION AND vsn oF Topacco. (42.) 1721-1866.

PREPARATION OF INDIA-RUBBER AND GUTTA-PERCHA.
(16.) 1791-1866.

PREPARING AND CUTTING CORK, BoTTLING LIQUIDS, &c.
(56.) 1777-1866.

PRESERVATION OF FOooD. (4) 1601-1

Px«&g}:g&;ow AND APPLICATIONS OF (xAS- (17.) 1681-1838,

1

PURIFYING AND FILTERING WATER. (79.) 1675-1866.

RAILWAYS, (33.) 1803-1866.

RAILWAY SIGNALS AND COMMUNICATING APPARATUS.
(83) 1810-1866 (out of print). ;

ISING, LOWERING, AND Wn(‘m\a (3L.) 1617-1866.

RoADS AND Wavs. (35.)

SADDLLERY, HARNESS, S‘nnu‘. Firrines, &e. (34)
1625-1866

Sares, STRONG Roowms, TiLLs, &c. (64.) 1801-1366,

SEWING AND EMBROIDERING. (2) 1755-

Sure BUILDING, Rmuum\o. SHEATHING, LAUNCB!\G.
&c. (21.) 1618-1860.

SKINS, HIDES, AND LEATHER. (55.) 18‘!1—1866

SPNNmo (28.)  1624-1863 (out of pmr

STARCH, GUM, S1ZE, GLUE, &c. (100.) 1717-1876.
STEAM Cum‘vm‘. (8.) 1618-1836. See also AGRICULTURE,
Diva. L and II
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—ty——— PATENT OFFICE PUBLICATIONS.

%‘ﬁ:&“ﬂiﬁm‘ww s) msaws. | PATENT OFFICE LIBRARY.

OHICORY, CHOCOLATE, Cocoa, &e. (87.)

1m—wes -
Toys, GAMES, AND EXERCISES. (51.) 1672-1866.
T?U%Pommmus, BoXES, AND BaGs. (84.) CATALOGUE.

R e e bl (04 Vol.I Authors. 1898. 1L 6s. 0d.; by post
Unrmum?DB&ranom. AERATED LIQUIDS, MINERAL 1L 6s.

C.
VENT! . (52.) 1632-1366. 5 883, : posi
wAsnlxlx‘w‘:‘ 2:» éVB!u«GlNG MACHINES. (89.) 1691-1866. Vol. II. _ Subjects, 1 15s. 8d.; by t
WATCHES, CLOCKS. AND OTHER TIMERESPERS. (1) 163-\7 S {
W?’m CLOSETS, EARTH CLOSETS, URINALS, &c. (63.) (New edition i preperc )

15-1866.
an&e—Aprmx.—va L—HEAD COVERINGS. (65.)

——Drv. II.—BoDY COVERINGS. (65.) 1671-1866.
Drv. llL—goor COVERINGS. ((5‘1) 1693-1806. GUIDES.
(63.) Pév sss._ NINGE AND | JEWELLERY, 6d. each, including inland postage.

WEAVING, (20) 1620-1859.
W) mxl NG INSTRUMENTS AND MATERIALS. (37). 1

Key to Classification of French Patent;
Specifications.

2. Photography. Subject List.
3. Laws of Industrial Property and Copyright.

Subject List.
INDEXES. 4. Guide to the Search Department of the

1617-1852. Patent Office Library. (Second Edition.)
5. Key to the German Patent Classification

NAME INDEX. 5. I;mt 5e, (Austria Denmark ; Germany ; Norway.) |
SORTECN M it T TRE. °3 vols. 105, by post10s, 100, OO ety an Ghamieal Tachnolo gy Subs
1852-1883. ject List.
NAND b 7. Chemical Industries, mclu(t)hlng Destructive
v . Distillation, Mineral Oils and Waxes,

Himig mﬁm’iﬁ%&‘@h&mﬁv Syt et et Gaslighting, Acetylene; Oils, Fats, A
1857-63, 1874-83. Out of print. Soaps, Candles, and Perfumery; Paints,
SUBJECT-MATTER INDEX. Varnishes, Guq'ns, Resins; Paper and

1852-1855, 5s. each yenrly volume, by poat 5. 4d, Leather Industries.

18561683 ROubof Print 8. Class List and Index of the Periodical

Publications in the Patent Office Library.

1884 and subsequent .
s 9. Domestic Economy, Foods, and Beverages ;

AME INDEX. including the Culture of Cacao, Coffee,
N 1884, tfuefpnnt Barley, Hops, Sugar, Tea, and th’e Grape:
1835“48’8& 2s, each yearly volume, by post 2s.4d. 1887 Subject List.
of prin

' Jlustrated Official Journals, Nos. 52, . i i i H
80-1903. 212 265 e fcial Journaly, Mo oh 10. Textile Industries and Wearing-apparel;

and 786, 64 each, By post 84. J 1s Nos. 103, 160, including the Culture and Technology of
o S Textile Fibres. Subject List.
11. General Sclenee, Physics, Sound, Musx(-,
SUBJECT-MATTER INDEX of ACCEPTED COM- Light, M y, and the Phil
]l;lil;.;g‘cn SPECIFICGATIONS DATED IN THE YEARS Instraments. |Subjech Tist.
e by"“f" e 08 12. Architecture and Building Construction.
3s. dd. eacl h yearly volume, by post 3. 84, Subject List.
ISSLd00s,  Cash eary voluim, b post b 34 13. Mineral Industries, &c. Subject List.
MONTHLY SUBJECT-MATTER INDEXof ACCEPTED | 14. Electricity, Magnetism, and Electro-Technics.
&)Mpl}angi sz;fcx;lc‘}l’mgna e e Subject List. % -
nEauaw aral, S oane, ber, and | 15 Fine and Graphic Arts, (including Photo-
Dectem.b&r, 1s. each part. AnnnalSnbscdpdon,& by graphy), and Art In dusénes. Subject List.

NOTICE,—The above publications are sold at the PATENT OFFICE, 25, Southampton Buildings,
Chancery Lane, W.C.,and will be forwarded by post on receipt of the price and af the postage when such is
charged. All Subwn]rtwn: must be paid in advance. Sums amounting to 1s. or more must be remitted by
Postal or Post Office Order, payable tc the COMPTROLLER-GENERAL, at the above address. Cheques will not be |
acoepted, Deposit accounts may be opened, the minimum deposit being £2,
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