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tubes in each section. The outer tubes may be
exposed to flame or heated gases, or to steam or
heated vapour.

1358. Goddard, F., and Massey, E.

April 14.  Drawings to Specification.

Heating water—The fire-chamber of an air-
heating furnace is surrounded by a water jacket
which may be used as a circulating boiler for
heating greenhouses &e.

1380. Jacquet, F. A.

April 15.

Heating water tor
circulation inapart-
ments, conserva.
tories, &e. Fig. 4
shows one form of
boiler heated by
liquid fuel. The
firebox is fitted
with a water cham-
ber » connected at
the top and bottom
with the main water
space by pipes p.

3

]
3

hooked at the lower end for engaging a stud R, on
a wheel L gearing with a wheel L' fitted on the
supply cock M. In the normal condition of the
apparatus, the tube E is kept filled with water by

The casing % of th
burner .mgpmsghi the pressure of steam in the boiler. When the
boiler. gn the level falls, the tube E is emptied of water and

boiler shown in Fig.
5, the products of
combustion pass
from the firebox 7
through the flues 7% #* to the chimney 7.

1462. Johnson, J.

April 21.

Heating water—The water is supplied auto-
matically, and the level regulated in a steam boiler
or similar r tacl the expansion and con-
traction of a tube E heated and cooled alternately
by steam and water, the motion causing the
opening or closing of the supply valve M, situated
in a pipe connecting the boiler with a reservoir N
above. The water is heated by exhaust steam
circulated through a coil V in the reservoir. The
lower end of the tube E enters a vessel B, which
is connected with the steam and water spaces of
the boiler, as far as the lowest water level, while
the upper end is connected to one arm of a lever F.
The other arm of the lever F carries a rod H

H., [Wertheim, J.].
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filled with steam, which causes expansion, whereby
motion is transmitted through the lever F and rod
H to the gearing L, L}, and the cock M is opened.
When the cock opens, steam enters a small pipe z
and allows the water to pass from the reservorr N
to the boiler. The tube E again becomes filled with
water and contracts, causing the rod H to move
upwards, and allow the weighted lever P to close
the cock M. A rapid closing of the cock is
effected by disengaging the rod H and stud R by
means of a catch Q on the rod H eng: 'n¥ a spring
cateh U, which yields downwards a:gl allows the
bar to pass until the lowest position is reached,
when it again rises. In the upward motion of the
bar, the catch Q slides on the lower edge of the
catch U and disconnects the rod and stad. A
spring S again brings the rod into the normal
position. The downward motion of the rod H
also actuates tappets a' of a lever T working in
connection with an arm ¢ for closing the inlet of
steam to the coil V. The steam is then discharged
through a pipe W!. The upward motion of the
rod again actuates the tappets, and moves the arm
¢into the position shown. The vacuum formed
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in the reservoir by the discharge of the water and
cooling of the steam causes water to be drawn in
through a pipe # from a well or other source. An
escape valve at the top of the reservoir allows
the exyansion of the water, and the escape of air.
In some cases, the apparatus is used to open and
close a valve in the suction pipe of the feed pump,
the reservoir being omitted.

1516. Spurrier, W.J. April 24. [Provi-
sional protection only.]

Heating air for v g 3
and ships. A cast-iron or other vessel, preferably
flat, is placed in the bottom of an ordinary fire-
place, and is heated by gas or other flames. It is
perforated at one end to admit air and has a pipe
at the other through which the heated air is drawn
by a fan and distributed.

iag

1576. Hargreaves, J., and Robinson, T.
April 29. Drawings to Specification.
Non-conducting coverings.—The filling-necks of

the converting-chambers used in alkali manu-
facture are prolonged above the top covering-plate
of the chambers, and the spaces between the necks
are filled with ashes to prevent radiation from the
tops of the chambers.

1652. Harper,J. R. May 4.

Heating air.—Relates to apparatus of the kind
described in Specification No. 3277, A.D. 1872, for
generating vapours and heating air for medicated
and other baths. The lid of the generator, Fig. 2,
is fitted with a safety-valve A as shown in Fig. 1.
An air pipe d, passing through the generator, is
fitted internally with a jet pipe 4 which communi-
cates with the interior of the generator by means
of a cross-tube as shown. The projecting part of

the pipe d is fitted with a universal joint so that
it can be turned in any direction. 'The bandle of
the generator may be attached to a block of wood
or other non-conductor sliding or fitting in a
socket fixed on the side of the apparatus. The
oil or spirit lamp employed is provided with a
tubular handle which serves as a vent for the
reservoir of the lamp tw prevent accumulation of
vapour therein.

1685. Leadbetter, H. May 6.

Non-conducting compositions.— Wood fibre is
employed in combination with plastic and binding
substances for covering steam generators, pipes,
and other surfaces. One compsition described
consists of wood .fibre with cow-dung, clay, and
animal or table fibrous sub or wool or
hair. Soot may also be added and the clay or
dung may be replaced by slate dust. The animal
or vegetable substances may be cotton waste,
shoddy, flock, or other waste, or chopped hay and
straw. The ingredients are mixed with water and
applied with a trowel. When the coating is dry,
it may be painted over with a protective layer of a
solution of alum and quicklime in water; it is
stated that tallow or other fatty materials may be
substituted for the alum.

1780. Montgomery, R.

May 11.
sional protection only.]

[Provi-

Steam traps.—A valve and its seating are carried
by separate tubes of different metals, the expan-
sibilities of which are such that the valve is
pressed on to its seating when the tubes are sur-
rounded by steam, but when condensation water
collects round the tubes, the valve leaves its
seating and allows the water to escape.

1£€86. Walker, A. B.

Specification.

Heating liquids ; boiling-pans.—Relates to the
application of a hollow worm or screw to brewing
apparatus &c. for heating water, wort, &c. The
worm is constructed of a series of tubes joined
together side by side to form a screw-thread round
a shaft or axle ; or one or more flattened tubes or
groups of tubes radiating from the centre and with
provision for the circulation of a heating-agent
through them may be employed. The steam or
other heating-agent enters the hollow end of the
shaft and passes thence to the tubes. Two separate
worms, which thread into each other and are
rotited in opposite directi are also ti:
used. In another construction of the apparatus, a
series of tubes are fixed in discs provided with
airtight covers and mounted on a central shaft.
The heating-agent, in this case also, passes from
the shaft into the tubes, finally escaping at the
other end of the shaff. Divisions may be placed
in the discs to divert the stream of the heating-
agent. The worms may be stationary or may be

159

May 22. Drawings to
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rotated by means of suitable gearing on the end of
the axle.  Such screws or worms are placed in the
tank or cistern containing the water or in the
boiling-pan or cop};lper in which the wort is boiled

with the hops. T

e boiling-pan is preferably fitted

with a perforated false bottom to facilitate the
separation of the hops from the wort. Similar
apparatus is used for heating the feedwater for
boilers &e., and in paper-making, bleaching, and

calico printing.

Heating air—Air is heated by passing it through
a worm or screw of the kind described above,
which is exposed to the action of fire or highly-
superheated steam. The heated air may be used
for drying brewers’ grains, spent hops, &c., or for

the t ture of the fer

vats

&c. The apparatus is also stated to be used for
heating or regulating the temperature of rooms.

1970. Shorland, G. L. May 29.

7

Heating air.—Air which has been heated in the
grate back A, described in Specification No. 1169,
A.D. 1872, bas its temperature reduced, when
necessary, by fresh air supplied by a pipe d fitted

with a damper f and a grid g¢.

A pocket k

serves to collect the dust &. In modifications, the
pipe a is curved over the sides of the fireplace, and
is built into the chimney breast or outside it ; the
upper ends of the pipes a are fitted with perforated
caps, and may be connected to flues leading to the
roomsabove : and the pipes d extend downwards to
a point near the floor, and are supplied with air as

described above, or by other means.

2061. Bull, W.
tection only.]

Thermostats.—A pyrometer rod placed in the
furnace of an evaporating-pan is

June 4. [Provisional pro-

fitted with

mechanism by which it is caused to open and close
a valve for admitiing cold air to the furnace as

quired when the

rises unduly.

2083. Hughes, E. T., [Snith, 8., aud Bates,
G. A.]. June 5.

Heating water ; heating
buildings ; heating air.—
Reldtes to a cylindrical
boiler placed over an air-
heating furnace. The
boiler is supported by
horizontal flanges resting
on extensions of the inner
walls of the furnace, and
has a vertical extension
P! into the furnace. It
may be traversed by a central flue as shown or by
several smaller flues. A corrugated radiator A3, Fig.
7, heated by steam or water is set on a base and
enclosed in a casing ¢* with perforations near the
sop for the exit of the air which enters through the
apertures @® in the base. The air may be drawn
from the apartment or may be supplied from out-
side by a pipe E? having branches leading to the
apertures in the base.

2154. Alexander, B. P., [Rowan, W. R.].
June 12.

Heating air —Air which has been pasced through
the air-cooled condenser of a steam engine i8
employed for heating buildings.

2213. Relilly, J.
Specification.
Heating water —Steam boilers are mounted in

water casings or settings, in place of the usual
brick settings, the water from which may be used
for feeding the boiler or for other purposes. In
some cases, the water is first passed through
annular casings fitted with cross water tubes, or
through drums having smoke tubes, pliced in the
flues leading to the chimney.

June 16. Drawings to

=

2360. Mewburn, J. GC., [Gay, C].

June 29.

Non - conducting coverings.—A. non - conducti
covering suitable for steam pipes &c. is com
of bars A of wood or other snitable material, 8
nailed, or screwed on a foundation B of clof
160
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or thin metal. The
jacket may be secured

y means of a lath C
attached to the
foundation B and
overlapping one of
the bars A, to which it
is fastened by screws,
hooks, or wires. The
bars may be connected
together by hinges or
wire hooks, and the
cloth foundation may
be either outside or inside, or replaced by ribbons
or bands or strips of metal.

2406. Lyttle, W. A. July 3. [Provisional
protection only.]’

Thermostats—When the vertical blast furnace
described in Specification No. 105, A.D. 1875,
[Abridgment Class Furnaces &c.), is used for the
manufacture of animal or bone charcoal, a pyro-
meter bar is passed through the hottest zone of
the reducing-shaft, and the elongation of this bar
may actuate, through suitable mechanism, a valve
for regulating the air blast to the gas producers.

2474. Clark, J. July 9. Drawings to Specifi-
cation.

Heating water—The air-heating tubes of steam-
generator furnaces are continued outside the brick-
work setting of the furnace and are enclosed by a
chamber or surmounted by a plate for the purpose
of heating vessels of water &c.

2487. Rigby, J., and Rigby, J. July 10.

Heating air.—Fig. 2
shows an air-heating
arrangement in which
a gas Jetisused. Other
heating-means m ay,
however, be substi-
tuted. Air, entering
by the pipe g, is
heated in the space f
and escapes at k. The
pipe g may draw foul
air from the upper
part of a room, the
air being discharged
into the atmosphere
at h, or it may draw
in fresh air from the
outside, and supply
it to the room In a
heated condition. In-
stead of the arrange-
ment shown, a length
of tubing may be used
heated at one point
by passing through an
ordinary fireplace or
otherwise.

2554. July 16.

Sykes, B. C.

Heating water.—A boiler consists of a curved
copper or other metal tube enclosed in a cast-iron
or other plate or between a pair of cast-iron or
other plates. Fig. 4 shows boilers or heaters such
as described placed at the back of an ordinary
open fireplace, but they may be arranged and
heated in other ways. The pipes B are placed
between grooved cast-iron plates C, D, riveted

together. The two heaters are coupled by a
pipe J
2566. Shorland, G. L. July 19.

Heating air.—At
the back of a fire-
place is an air-
heating chamber
B, which may be
constructed as de-
seribed in Specifi-
cation No. 3999,
AD. 1874. The
chimney breasts
and mantelpiece
are made to pro-
ject about 9 inches
further than usual
t o accommodate
the two outlet
Eipes d from the

eating - chamber.
These pipes may
terminate in grat-
ings in the top of
the mantelpiece, or may lead the hot air into pipes
D of D-section which terminate near the ceiling.
Or, as shown, the pipes D may lead the hot air
into an upper apartment. These pipes may be
placed in the chimney breast. Dust pockets ¢ may
be provided in the pipes d, and also valves to
control the supply of air. Fresh cold air may be
supplied to the pipes d in the manner described in
Specification No. 1970, A.D. 1875.

18064 161 11
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2577. Gray, W.

July 20.

Heating buildings and structures ; heating waler.
—Relates to apparatus for heating greenhouses,
vineries, and other structures, which is especially
adapted for use in connection with two or more
houses. The heating-system in each house is con-
nected by a flow pipe D and a return pipe K with
the boiler. The flow-and return pipes are con-
nected near each house by a pipe in which there is
a valve for regulating the flow of hot water

through the house. The pipes D and K are shown
as connected separately to the boiler, but they
may be cornnected to a chamber which again is
connected to the boiler. A pipe F leads the steam
from the boiler into a vessel in which it is expanded
before escaping into the at h

2581. Normandy, A. L. July 20. Draw-
ings to Specification.

Steam traps.—A float placed in the casing of a
steam trap applied to steam densing apparat
is guided vertically by means of a stem moving in
a guide and by a plug at the bottom of the casing
moving in the bush tbrough which the water
escapes. The bush is formed with a horizontal
annular recess communicating through several
holes with the internal socket in which the plug
works. When the float and plug rise, the water
escapes through these holes and the recess to the
interior of the outlet. This arrangement prevents
the plug from being pressed by the steam against
one side of the bush. A cock for the escape of air
is provided in the top of the casing.

2766. Baker,

. H.y, and

Forbes, D.
W. Aug. 5.

Heating air.—
Air is drawn in
through the hollow
firebars f of the
furnace and
through ges f
into a chamber g,
from which it is
delivered by a fan
i driven by a belt j.
The products of
combustion from
the furnace escape
by passages ¢, d
into a chimney e.
The chamber g can
be entered through
a manhole g.

o!
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2800. Brierley, S. Aug. 9. Drawings fo | the chamber 13, Fig. 2. A sight hole 16 and a

Specification.

Heating water.—The waste gases from a kiln or
oven for burning lime or other material are con-
veyed to the furnace of a water-heating apparatus,
and are ignited or consumed.

2832. Livesay, A. F.

Heating air. — Relates
to the apparatus de-
scribed in  Specification
No. 2522, A.D. 1857. A
metal or Ie:rthenware
pipe, preferably of oval
section, is placed in the
vsual wall flue. Spaces
D are thus left which
form downcast air flues. "
The air is heated by contact with the pipes.

Aug. 11,
FIG.2.

2854. Riley, W. H. Aug. 13. [Provisional
protection only.]

Heating liquids.—Vessels in which lignids are
heated are fitted with a horizontal tube which is
so arranged that, when the water level falls too
low, an indicating or alarm apparatus is actuated,
the feed ?iparatus is operated, or the fires are
extinguished. The tube is fixed at its ends and is

laced in the vessel so that the water or other
iquid acts on one surface and the gases or other
heating agency on the other. Thus, when the
tube becomes partially uncovered through the
water level falling, expansion takes place and the
alarm or other apparatus is operated.

2872. Stephens, J. Aug. 14. [Provisional
protection only.]

Heating air.—An apparatus consisting of a par-
titioned casing with revolving cowls containing
blades or archimedean screws is stated to be appli-
cable for “ ventilating, heating, and refrigerating,”
and for “ other similar purposes.”

2907. Gadsby, J. Aug. 18.
Heating water ; heating buildings.—Relates to a
boiler and heating - apparatus for greenhouses,
vineries, shops, entrance halls, offices, saddle rooms,
and other apartments or places. The boiler con-
sists of an lar chamber 19, Fig. 2, bet two
casings 4, 5, and a lower chamber 13 surrounding a
chamber 12 containing the burner of an oil, spirit,
or gas lamp. Water tubes 6 connect the upper and
lower parts of the chamber 19. The heated gases
&. rise from the chamber 12 into the casing 4, the
conical top 9 of which deflects them downwards and
through the radiating passages 28 into the outer
casing 2, whence they pass through a ring of holes
31 into a loose crown 33 with an open top. The
beated water rises through the pipes 20 getween
the chambers 13, 19, and flows through a pipe 24
to an m:ranl‘gement of hot-water pipes such as that
shown in Fig. 10, returning through a pipe 23 to
1804
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door 17 with a window 18 of transparent horn are
fitted to enable the flame of the burner to be
viewed. The apparatus may be supported on

three legs. Air for
supporting combustion
is supplied through
holes in the ledge 15.
The lamp is supported
by hangers 11. The
cage of pipes 10, Fig.
10, may be replaced by
a single pipe, or by
two or three pa\'l-.l\llel
pipes in the same hori-
zfistal plane. The
highest part of the
pipes 10 is surmounted
by a cistern 26, with a loose lid 27, which acts as a
safety-valve.

2968. Lumby, E. C.
protection only.]
Heating water for warming buildings and for

like uses. Saddle boilers, with one or more cross
and longitudinal waterways ing the side or
end water spaces, are provided with a central
passage or flue within each waterway, and, when
desirable, these waterway and flue tubes may be
placed obliquely to admit of a direct feed for fuel
from the top of the boiler.

Aug. 24. [Provisional

2991. Vall,
T. de. Aug.
26.

Heating liquids.
—In order to regu-
late the tempera-
ture of milk when
churning it, the
churn is provided
witha hollow
fluted spindle a!
into which hot
water may be in-
troduced through
a hole closed by a
stopper a*.
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3030. 1 L - dolfo, J. d | spring is placed between the bracket, stay, or lug,
Jarboe, ?I s];k], iug,’gs’, [Gandodfoy. Tari08 and the nut securing each lagging hoop, to allow
for expansion and contraction.
] FIG.4. D T
& ) = 3097. Brown, E. Sept. 3.
: ERT res— =
=
| B

Heating-apparatus.—The charcoal or other sub-
stance to be heated is fed from a hopper / into a
rotary drum D supported in an inclined position
on rollers k. An inner stationary vessel E, open at
top and bottom, is fitted with hot water, steam, &ec.
pipes G. The charcoal &c. is carried up by the

rojecting blades or ribs j on the inside of the
SInm D, and thrown into the upper part of the
vessel E. The material is discharged from the
lower and open end of the drum, and the drum
may revolve in hot water, or steam, &c.

304l. McLaren, A.

Aug. 30.

AR

N

Heating water.—The firegrate or furnace B of a
saddle boiler used for heating churches, con-
servatories, &c. is placed towards the top of the
boiler as shown, so that the combustion products
gass downwards through the flues C, D and E

efore reaching the external uptake F. The
uptake is arranged outside the boiler, either as a
separate casing or as part of the boiler.

3065. Beamish, A., and Mason, C.
Sept. 1. [Provisional protection only.)
N ducting coverings.—Relates to a mode of

and means for preventing radiation from steam
boilers and other surfaces. The sarface is covered
with a composition in the ordinary manner, the
last coat being made thicker than usval. Laths of
wood are pressed into the composition while still
plastic ; they are placed about their own width
apart and secured by lagging hoops. A volute

Footwarmers.—Part of the furnace gases from
the locomotive and part of the exhaust steam from
the blast pipe e, Fig. 1, are led by a sliding plate or
valye d into a chamber b and thence by pipes ¢ on
both sides of the train into flat metallic boxes
placed beneath or forming the floors of the railway
carriages. In a modification, shown in Fig. 4, the-
exhaust steam is used alone. The plate or valve d,

ig. 1, is op d by the engi through a rod g,
which, when screwed forwards, causes the slotted
arm i to bear against the stud % on the plate d.
Receptacles for the dust from the smoke-box are
fitted on the lower parts of the pipe c. In the
modification shown in Fig. 4, the pipes /, projecting
a short distance into the exhaust pipes e, are con-
nected by screw valves m to the side pipes n.
vessels may receive a preliminary heating by pipes
and valves connecting the pipes n witl
steam space of the boiler. The valves m are
operated by levers ¢ connected by links and
levers to hand-wheels in the cab of the engine.
The flat metallic boxes beneath the train are con-
nected by sleeves w, Fig. 7, of vulcanized india-
rubber, fitting on 'tubes u? projecting from the
164
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ends of the boxes . Two tubes u? are fitted at
each end of each box, or they may be replaced
by a flat metallic connection” «, Fig. 9, which
is connected to one of the boxes « by a flange or
socket #? secured by pins and slots, the slots in the
socket «* being large enough to permit a little
lateral motion of the coupling-piece z. The boxes
u are provided with receptacles in which condensed
water is collected. When tubes are used instead of
the chambers u, they are fitted with pendent drain

pipes.

3164. Spence, W., [Lefibvre, T., Lefébure-
Desurmont, P., and Lefébvre, H. G.). Sept. 9.

A,
7

902 S 1Y

Heating liquids.—The apparatus is designed for
melting gums and for heating materials in the
f: e of oils, ishes, and driers. The
central furnace A has a cover C, and the products
of combustion pass into pipes D fitted with valves
F in boxes E. The cover C is raised to charge the
furnace with fuel ; if all the valves F' are closed, it
lifts to allow the gases to pass up the chimney. A
steam injector H forces the gases along each of the
pipes I, and causes them to impinge against the
deflector J, which distributes them over the bottom
of the heating-vessel K. The gases pass from the
chamber L, which encloses the base of the vessel K,
down the pipe M to the pipe N. The pipe N
collects all the gases from the furnace and enables
them to be used for steam generation, heating oil
&c. The vessel K is mounted on trunnions P, one
of which is made hollow to allow the escape
of vapours given off under the influence of heat.

31¢8. Buckley, W.

Sept. 13. [Provisional
protection only.)

Heating water—The exhaust steam from engines
or hammers is utilized for heating water, which is
contained in a vessel placed in or in connection
with the exhaust pipe or pipes.

3282. Crampton, T. R.
ings to Specification.

Heating air—TIn an_arrangement of furnaces or
apparatus for obtaining metals direct from the
ore, a coil of pipes is placed in the base of the
chimney to heat the furnace air supply. Accord-
ing to the Provisional Specification, the heated air
may be otherwise utilizes.

Sept. 18. Draw-

3284. Amory, J. Sept. 20.

Heating water for circulation in apartments and
railway carriages. The boiler consists of a coil K
in bination with an water-chamber L
forming a combustion chamber I similar to the

hambers described in Specifications No. 12,003,
A.D. 1847, and No. 812, A.D. 1859, [Abridgment
Class Furnaces &c.]. The heated gases from the
fireplace O circulate through this chamber and
mix with air supplied by one or more pipes M.
The water is supplied to the boiler by a pipe J.
‘When applied for warming railway carriages, the
boiler is made smaller and is suspended from the
underframing between the wheels. The pipe N
or branches from the pipe are led througEethe
floors of the compartments to supply the circu-
lating-pipes. In place of the grate O, the boiler
may be heated by a lamp burning petroleum or
other liquid.

3328. Rnowles, S.,and Kay, J. Sept.23.

Heating air—Relates to apparatus for heating
air for drying and otherwise treating yarns,
fibres and woven fabrics, and consists of additions
to the apparatus described in Specification
No. 3636, A.D. 1874. A lower chamber a, Fig. 1,
is heated by steam chests b supplied by a pipe
¢, water of condensation being carried off by a
pipe d. Air is forced or drawn in at an open-
ing f and is heated in its passage through the
chamber a, whence it issues by an opening %
into a passage » under a chamber i provided
with upper and lower rollers j, .. The passage
n may be fitted with nozzles m, through which
the heated air is forced into the chamber i.
Steam is also mixed with the air by means of a
steam box o provided with partitions o' and
having a perforated top ; the air and steam may
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be discharged into the chamber i through a
perforated plate instead of the nozzle m.

1

Ox -

10

3338. Lessware, J. N. Sept. 24. [Pro-
visional protection only.]

Heating liquids.—In the manufacture of glucose,
infusions, or extracts, and in the washing of malt
in brewing and the extraction of colours for
dyeing purposes, the substances which act upon
one another are discharged from a closed recep-
tacle, in which they may be agitated, into a
conical hopper or ‘‘converter’” underneath, and
are there heated by means of a steam coil. A
circulating-pump draws the mixtore from the
bottom of the hopper and discharges it back
again at the top, thereby causing the two sub-
stances to be intimately brought together. The
charge may otherwise be fed into the hopper by
the pump, so that any necessary pressure may
be employed.

3511. Hartley, J., and Sugden, Z.
Oct. 9.

Heating water. — Boilers for heating water for
heating buildings are constructed with openings
in the upper parts through which fuel is fed to
the grates beneath. Fig. 12 shows a boiler
with a back waterway X, a front waterway K, a
return-flue I, and a water jacket H surrounding
the vertical fuel-feeding opening B. dificati
are described without the front waterway K, and
with the flue I recessed at the front end to
enter the external flues on each side. Ordinary
saddle boilers, with or without water chambers
or bridges X connectivg the lower parts of the
sides, may be constructed with a feed opening

The external flues may be divided by a
horizontal midfeather attached to the boiler on
each side. Fig. 21 shows a vertical boiler, having
an oval, square, or oblong horizontal section,

constructed with a downdraught flue L. and
fitted with a fuel opening B. It may be set in

brickwork, or may be fitted independently on
stands P.

3547. Fuller, T. Oct.13. [Provisional pro-
tection only.) ¢
Heating water.—In order to warm the water

used for syringing or watering plants, a coil of
lead piping, which is connected at one end to the
supply and at the other to a hose pipe, is
enclosed within a tube or chamber having connec-
tions with the circulating pipes of a conservatory
beiler. Or instead of passing through a coil, the
water may pass through the aunular space between
two concentric vessels, of which the inner one com-
municates with the boiler. Or the water may pass
through a series of tubes running through a cham-
ber containing hot water, or through a jacket
surrounding any ordinary stove.

3593. Brown, A. B. Oct. 16. Drawingsto
Specification.

Heating buildings—For heating a theatre, the
exhaust steam from an engine used for pumping
water to obtain hydraunlic power for workini the
scenery, is led through a pipe passed through the
building.

3594. Pate, W., [Cattell, L. C.]. Oct. 16,
Heating buildings ; heating air.—~The Figure

shows a method of cooling which can be adapted

for heating and ventilating buildings by replacing
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the ice cage F by a heated surface. The chamber
A bas an outer wall C and an inner wall B,
between which is a space D, through which air cir-
culates in the manner shown by the arrows. The

| 7
e 4 1
L g :
¢ £ 06
1 17
!
< NN
top of the ber is d by a blanket I,
through which air can pass. The blanket is held

in place by a cord J.

Moy, T.

Oct. 21.

FIG.I.

Heating water—Comprises a self-acting or auto-
matic apparatus for heating and supplying feed-
water to steam and other boilers. A vessel or
coil is fed with water from a cistern and arranged
to be heated by waste gases so that steam may be
generated and the water thereby forced into the
boiler. Fig. 1 shows a coil C arranged between
the boiler B and a main cistern A. The coil is
fitted with slide or other valves or cocks 1, 2 and
the branch D, leading to the boiler, with a valve
or cock 4 and a non-return valve 3. When there

167

is sufficient water in the boiler, the cock 4 is closed
and the cocks 1, 2 opened to allow water to circu-
late through the coil from the cistern A. When
the water level falls, the valves or cocks are auto-
matically operated through floats and levers &c.,
1 and 2 being closed and 4 opened. The water in
the coil C ia%neated until steam is generated, the
pressure of which forces the water into the boiler.
‘When the water level has been raised, the cocks
are reversed. The valves and cocks may be ope-
rated through a hollow or tubular lever, as shown
in Fig. 2, pivoted so that when the water level falls
the tube b ptied and an inclined
sition, and when the water level rises it agai
ggcomes filled and assumes a horizontal position.
The hollow lever may be arranged inside or out-
side the boiler. The firebars may be made tubular
and arranged to form part of the coil C.

3698. Matthews, J.

Oct. 25. [Provisional
protection only.]

Heating liquids.—A. modification of the vertical
steam boiler described in Specification No. 3586,
A.D. 1874, [Abridgment Class Steam generators],
is used as an open boiler for heating liquids. The
boiler consists of a vertical casing, open at the top
and provided with a central firebox, from the
crown of which a water pocket depends over the
fire. Smoke tubes or flues rise from the crown of
the firebox into a central tube which rises from the
bottom of the pocket. Bent water tubes connect
the main water space with the pocket.

3699.

Maw, E.

Oct. 25.

)
FIG.2]}

A=

Heating liquids and gases; heating-apparatus;
ducting coverings ; boiling-pans.—To pi

the waste or loss of heat in processes and apparatus

wherein heat is generated or utilized, air is heated

by being drawn or forced through spiral passages
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and other spaces or chamb losed in, ing

or surrounding the apparatus, such as chimneys,

flues, blast pipes, evaporators, boilers, receivers,
a

utilized for heating water and other fluids, or for
other purposes. Io applying the invention to a
condenser, a heater for the warm water of con-
a

steam and gas heaters, superh 5

tion, or a superheater, the body of the
apparatus, Fig. 2,is formed of a series of concentric
cylinders f' and spiral passiges, chambers, or
spaces a', a’, separated from each other by thin
metal. The ends are provided with distributers ¢,
d, and collectors ¢!, @', of which ¢, ¢! are connected
by branches ¢*, ¢! to the passages or chambers a',
and d, @' by branches d° d' to the alternate
or chambers a*. In the case of a con-

pipes, tubes, conduits, and similar apparatus. Cold
air also is used in the same way for condensing,
cooling, and refrigerating purposes, and the heat
absorbed by it is used for heating water and other
fluids for boilers, superheating steam, evaporating,
warming, burning, caleining, drying, and raising

denser, air enters at ¢* and steam at % and a
receiver collects the water of condensation, which
passes through suitable openings in the steam

2 e apparatus 1s ded with a
hollow casing g to prevent loss of heat by radia-
tion or conduction. This casing may consist of
two thin metal shells ¢% ¢° Fig. 32, which are
secured to the vessel 4 by hollow rings or annular
chambers ¢% g7, junction Pieces 4% ¢° bolts and
nuts 2, 4, and screws g', in conjunction with
washers having keyhole slots. The inner portion
of the apparatus, Fig. 2, is made separate from the
outer portion, to allow it to be readily removed.
In a modification, a blast pipe or tube, with or
without spiral passages, passes through the centre
of the apparatus for heating the air of the blast,
condensing the exhaust steam of the engine, and
increasing the combustion of furnaces, cupolas,
&ec.; the steam heats the blast, and 1s cooled
and condensed by the action of the air, as
before, the heated air being conducted to the
£ 1

the temperature of air and gases in the f of
steam and other boilers, evaporating-pans, furnaces,
cupolas, kilns, ovens, stoves, retorts, and other
fireplaces and apparatus. Inall cases, there isa
continuous circulation of the steam, water, gas, or
other fluid to be cooled or heated, preferably in a
direction opposite to that of the air. The cooling
and heating surfaces are made of suciffient extent
to condense steam or gas produced or used in any
apparatus, and to permit the air to absorb nearly
all the heat, while all parts of the apparatus are
made of great strength, although the metal is very
thin. Loss of heat by conduction or radiation
from any vessel or apparatus, containing water,
steam, gas, or other fluid, is prevented by surround-
ing or encasing the outer surfaces, and the spiral
spaces or chambers applied to the exterior of the
apparatus, with closed metallic casings formed with
cavities or spaces. Two or more of these cavities
are preferably employed, one outside or enclosing
the other. This part of the invention may be
applied to chimneys, flues, steam and hot-air cylin-
ders, steam and other boiler evaporators, salt pans,
receivers, tanks, steam and gas condensers, heaters,
superheaters, furnaces, cupolas, coke and other
burning or calcining ovens, kilns, stoves, retorts,
and beds of retorts, and similar apparatus, and
mains or other pipes or tubes, conduits, and appa-
ratus for conducting or containing water, steam,
gas, or other fluids. In like manner, heat can be
excluded from apparatus for producing cold. A
vacuum or partial vacuum is produced in steam
cylinders and evaportors by the action of cold air
surrounding and cir ing through d s
‘connected with them, and the heat absorbed is

S polas, &ec., or utilized for any
other purpose, while the water of condensation
is supplied to the boilers or used elsewhere.

n paratus for porating, refrigerating,
superheating or similar purposes may comprise a
framework, in which are arranged vertical conden-
sers, tubes, or cylinders, and horizontal tubes or
cylinders provided with the hollow casings and
spiral passages. The covers are secared tightly
on the pans or other utensils, stractures, vessels,
or apparatus by making projecting rims or flanges
on both parts, Fig. 23, and securing a packing 5 of
india-rubber or other suitable material between
them ; this packing is attached to the covers by
small flanged cups 6, Fig. 27, and screw bolts or
other fastenings, and the parts are held together
by clips 7, tightened by keys or cottars 8. In large
pans, boilers, tanks, or receivers, which have to be
partially uncovered during working, such as salt
pans, sugar pans, and chemical pans, the escape of
steam or heat from other parts of the vessel is
prevented by vertical ribs or partitions dipping
into the liquid, and all the compartments or
divisions of the pan are connected by vertical
pipes with two horizontal main pipes above the
apparatus.

3732. Waller, T. Oct. 27.

g air—A fireplace or cooking-st is
fitted with air-heating chambers for heating air for
ventilation. Fig. 3 shows a section of a stove with
air-heating chambers B heated by flues C descend-
ing from the fireplace A.  Air is supplied to the

Heontis
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chamber B and passes through the openings fto a

re
]eg off to the room to be heated. To prevent
overheating, cold air from a chamber at the back
of the stove can be mixed with the heated air
by the regulator. The products of combustion
escape by flues at the back or may be conveyed
under the stove by a flue I. The chambers B! pass
through the stove and are fitted with gratings at
the front and back. Fig. 7 shows an air-heatin;
chamber heated by the waste heat Ipussing througg
the flue L of a cooking-range. It is fitted with
projecting plates to obtain a greater heating-
surface.

ulator fixed over the opening g before being

3855. Wilson, J. Now. 5.
g ! 929 %
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Heating liquids.—The mash tun in which the
wort for distilling purposes is made from maize
or rice is provided with a partially hollow vertical
shaft 2 through which steam, air, water, &c., is
introduced into the tun for the purpose of agitating,
heating, or cooling the wort. The hollow part 2 of
the shaft works in a box or casing 4 on the top of
ihe tun, and carries two inclined pipes 12 which are
furnished with bent nozzles 13 and are supported
by two iron bars 9 extending from the lower end
of the shaft. A pipe 17 with two branches 18

7 i
Ly Sl Sl | e ) e § e e Bt § = e ) s, ) | s 2§ e e
FIEFAAR AT AT TR TR AR AT A R RS ARG A

169

10.

serves to supply steam, air, or water to the in-
terior of the box 4 between its upper and lower
stuffing-glands 6 and to the pipes 12. Valvesare
placed over the nozzles 13 to prevent the grain
from passing into and choking them. The shaft
2, pipes 12, bars 9, and chains 10 revolve by the
action of the steam &e. and agitate the grain and
liquid. In order to agitate the liquid when no
steam &o. is being introduced, gearing terminating
in & worm 20, which may be engaged with a
wheel 19 on the shaft 2, is provided above the
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cover of the tun. The shaft 21 of the worm is
supported in sliding and swivelling bearings 23
and 22, so that the worm may be disengaged from
the wheel 19 when necessary. Several of the
above apparatus may be applied to the one tun,
either alone or in combination with the usual

stirring apparatus. Additional nozzles 16 and
branch pipes may be provided on the pipes 12
and shaft 2. According to the Provisionanlci;i)eci-
fication, the inclined pipes 12 may be repl by
diametrically opposite horizontal branch pipes at
the bottom.

3904. Mori, F. Nov. 10.
B 5
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Thermostats—Relates to the bination of a

with an apparatus for actnating a
valve, so that gas or heated air may be shut off as
required in order to maintai definite tempera-
ture for any required time, and to shut off the gas
&c. entirely at the end of that time, or to regulate
the temperature at a higher point for another
fixed period of time. The apparatus is used in
vulcanizing india-rubber for dental and other
purposes, in chemical manufactures &c., in electro-
gilding and l;;Iating, and in brewing &c. The
thermometer D, Fig. 5, is placed within two metal
cylinders E, F, as shown, and has one wire M
sealed into it in contact with the mercury and
other wires  at higher points, such as the 280° F.
and 320° F. points. The wires & terminate in flat
heads on the outer surface of an insulating plate j,
80 that the end of a metallic spring & on a piston
P in the external cylinder O may make contact
with any of them as desired. The piston is ad-
justed by the nut ¢, and is held down against the
action of a spring R by the engagement, in a notch
in the piston-rod, of a pin J on the end of a
hinged or pivoted bar g®. This bar is the arma-
ture of an electromagnet G and is held out of
contact with the magnet by a light spring. A
pointer attached to the piston P moves over a

allows gas &c. to from the supply-pipe 1 to
the outlet 2. Tl‘::asvalve is resgepdy(ll)ogvn and
closed as required by means of a clip 18 on the
armature 17 of an electromagnet 13, one end of
the coil of which is connected through the lever 4,
spring b, &ec. to an external binding-screw, and the
other end to a stop 14 and chence through a
moving finger 15 with another binding-screw 16.
The armature 17 projects outwards from its
hinges ¢ at the back and is in general held up by
a spiral spring. Clock mechanism, of which the
escapement-wheel 11 and the spindle 10 of the
centre pinion are shown, is provided with a
notched wheel 7 upon which bears a pin 6 on the
free end of the spring-lever 4. The armature 17
carries a finger 23 which, when the armature is
pulled down, raises a flat spring 12 from contact
with pins on the wheel 11, so that the clock is
then set in motion. In order to obtain a definite
temperature for any desired time with the com-

scale corresponding with the posit

rT
of the wires k. Of three binding-screws on the
top of the cylinder F, the centre one is connected
to one end of the coil G, another to the wire M,
and the third to the cylinder F and so to the
other end of the coil G. In the other part of the
apparatus, a s%ring lift-valve is contained in a case
3 m a box B,

plete shutting-off of the gas &c. at the end of
that time, the wire ¢ is connected to the cylinder
F, Fig. 5, and a battery or thermopile to the wire
M and to the binding-screw 16, Fig. 1. When the
temperature rises sufficiently, connection is made
by one of the wires %, Fig. 5, and an electric
current flows through the circuit, thus causing the

and, when lifted by its spring, | armature 17, Fig. 1, to fall and close the gas valve,
170
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A pilot valve 9, set previously by means of wheels
21 and 22 and a screw-rod 20, allows a small
quantity of gas to pass to the heating-burner, so
that, when the temdpemture falls again and the
gas valve is opened, the heating is continued.
The spring 12 having been lifted on the first
downward movement of the armature 17, the
clock is set in motion and rotates the wheel 7.
At the end of the desired period of heating, the
in 6 falls into the notch of the wheel 7 and the
ever 4 is pulled down. In falling, the lever 4
presses down the vulve-rod a and the rod 20, so
that both the gas valve and the pilot valve are
closed. When a higher temperature is desired for
a second definite period of time, an electric con-
nection is made between the centre binding-screw
of the thermometer and a third binding-screw on
the box B, in connection with a contact piece 26.
A finger 28 is attached to a tightly-fitting boss on
the spindle 10, so that it is carried round with
the spindle 10 and wheel 7 but may be set re-
latively to the wheel 7 as desired, pointers moving
over an external dial being for this purpose pro-
vided on the spindle 10 and the boss of the finger
28. When the spindle 10 in its rotation Eis
carried the finger 28 to the correct position, the
finger 15 is pressed down into contact with the
contact-piece 26. The electric current is then
diverted, on the rising of the mercury into contact
with the lower wire k, Fig. 5, through the coil of
the electromagnet G, so that the armature g* is
withdrawn from engagement with the rod of the
piston P. The piston rises as far as the nut g'
allows and the spring 2 makes contact with the
higher wire 2. On the further revolution of the
finger 28, Fig. 1, the finger 15 is released and
makes contact with the stop 14 again, so that the
previous working of the apparatus is reverted to,
the temperature maintained being however higher.
When the apparatus is used in connection with
dental apparatus for vulcanizing india-rubber, the
electric battery may be replmg by a thermopile
placed in the vulcanizer. A valve which may be
used for regulating the supply of gas &c. consists
of an iron ball pliced under the lower orifice of
an iron tube which acts as the gas-supply pipe and
also as the inver core of a cylindrical electro-
magnet. When an electric current is sent through
the coil of the magnet by means of a thermostatic
arrangement, the ball 1s lifted and closes the
supply pipe. In a modification of the valve, the
ball is replaced by an iron plate faced with india-
rubber and guided by a pin working in guides in
the central tube.

4029. Wright, T., and Saul, G. Nov. 20.

Heating air.—An apparatus for heating air for
warming public and other buildings, such as
churches, theatres, railway stations, dwellings,
factories, and warehouses, and for drying-kilns for
chicory, malt, &c., consists of a series of flattened air
flues @ heated by the products of combustion from
the furnace ' passing between and around them to
the receiver ¢, and thence to an exit flue ¢”. The
iron casing ¢ is surrounded by brickwork, an air

space being formed between the casing and brick-
work. The air is heated as it passes through the
air space, and through the flues a from the
chamber £, and is collected in a chamber above,

FIG.6.

whence it may be conveyed to
any part of the building. The
products of combustion may be
passed through cross flues 3, b‘
Fig. 6, in the air flues a, or
through the vertical tubes 5%,

Fig. 7, in horizontal air flues _,a/’f—
a*. The flues may be of any
suitable shape and may be placed =

in any suitable position.

4063. Hyatt, T. Nov. 23,

Specification.

Heating buildings.—A building is heated by
means of u series of Russian zig-zag chimney
pipes arranged in recesses formed in the main
walls, a tier being placed on each floor and suit-
ably connected with each other; the fire is
arranged in the basement. The zig-zag flues may
be concealed by meaus of fretwork panels forming
portions of the walls.

Drawings to

4091.

Wilson, J.

Nov. 25.

Heating water by means of waste gases from
steam boilers, for feeding boilers or for other
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analogous purposes. The heating apparatus is
constructed with a capacious water space 1 into
which project cavities or recesses 2, and it is set
against the rear end of the boiler flues 3. Conical
or cylindrical tubes 4 are passed through the
recesses 2 in a vertical, horizontal, or slanting
direction. The part 6 of the water space, which
is also provided with tubes 7, descends into the
under flue 8.

4106. Wavish, J. Nov. 26.

Heating air.—Air for ventilating rooms, hospitals,
&c. is heated in a chamber ¢ beneath a tube a,
which is described in Specification No. 39, A.D.
1875, [ Abridgment Class Stoves &c.].

4200. Bull, W. Dec. 4. [Provisional pro-
tection only.]

Thermostats.—A pyrometer rod placed in the
furnace of an evaporating-pan is fitted with
mechanism by which it is caused to open and
close a valve for admitting cold air to the furnace
as d when the t e rises unduly.

q!

4252. Richardson, W.

Dec. 8.

Heating water—Fig. 3 is a cross-section of a
circulating-boiler for use in heating buildings &e.
A saddle-shaped water chamber H is placed over a
sectional boiler, consisting of water tubes F, E.
The furnace is placed inside, the tubes E forming

the firebars. The space between the chamber H,
and the setting is divided by partitions I into flow
and return flues.

4257. Kidd, J.
tection only.]
Heating buildings d&c. by steam circulation. The

radiators and pipes are so arranged that the con-

densed water returns to the boiler by gravity.

The radiators are made of non-oxidizable metal,

such as zine or copper, and are provided at the

top with an adjustable air ing to t the
formation of a vacuum.

Dec. 8. [Provisional pro-

P g P

4316.

Holt, H. P Dec. 13.

Y F1G.3%

Thermostats—In a compressed-air engine in
which the air supply is heated by the admixture
of steam, the supply of steam is controlled by
the perat of the exhaust from the air
engine by connecting the stem of the steam-
supply valve ¢, Fig. 3, with the exhaust pipe ¢
which is arranged so that its expansion or con-
traction closes or opens the valve. In a modifica-
tion, shown in Fig. 34, the valve stem is connected
to a chamber d surrounded by the exhaust air and
containing an expansive fluid.

4318. Bonneville, H. A., [Grandjean, P.].
Dec. 13.

Footwarmers ; heating air.—Part of the floori
of a railway or tramway vehicle is removed ani
replaced by the upper plate of a rectangular box,
which is heated by hot air from casings containing
removable fireboxes. Two fireboxes C, Fig. 5,
with wire grates D, are placed in the box or casing
z in the box @, and are connected together at their
ends by a hook K. Air for supporting combustion
enters through holes e in the sides of the boxes
and also through holes F in the doors T, ant
passes through holes G, H to the fuel, which is-
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prevented from cloggi.ns the holes H, J by i
rows of wires m'. A deflecting plate V is fitted
in the box between the holes G, H. Small squares

p’ pass off through chi M. Air'
enters by the pipe s, and is heated between the
casings a, z, anlf after heating the plate A, passes

L separate the pieces of fuel. The

away through pipes N. A plate covers the tops
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of the casings @, z and forms with the upper part
A a chamber b, in which are placed avgle-irons ¢
to separate the plates and to traosmit the heat to
the plate A. The casings are separated by squares
R, and the air spaces in the outer casings are
divided by angle-irons P, Q. The currents of
combustion products from the boxes C are kept
separate by a curved plate » and by a partation O.
The chimneys M, N are placed in a chamber with
sides of copper wire gauze. Handles U are fitted
to the boxes C, which are kept from the sides of
the casing z by springs ', Fig. 6. In a modifica-
tion, two fireboxes A, Figs. 2 and 3, fitted with
bandles B, are placed in a chamber consisting of
three casings V, L, Q, Fig. 3, which are surrounded
by felt and a wooden or zinc casing f. The

fuel is placed on a wire-ganze surface K, Fig. 2,
and air is supplied to it through holes in
the door, which is fitted with a baffle, and
through holes O in the boxes A. An iron
plate R is placed above each firebox to
deflect the heated gases &c., which are deflected
upwards by inclined plates X. The com-
busti product hrough holes in the
upper part of the inner casing V and through
chimneys Y, passing thence through chambers
formed on the sides of the apparatus by covering-
plates Z, shown by dotted lines. The casings are
separated by angle-irons M, and the fireboxes are
kept in position by springs J, Fig. 3, E, F%? 2.
Air is introduced between the casings L, V to
prevent radiation.

4319. Bonneville, H. A., [Grandjean, P.].
F1G.2.

Dec. 13.
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Heating air ; footwarmers.—To warm a railway,
tramway, or other vehicle, or an office, &c., a
movable firebox is placed inside two or more con-
centric casings between which air is heated. Three
concentric casings H, L, K, Fig. 5, separated by
angle-irons, contain a firebox A, which may
arranged to consume slowly-burning artificial fuel,
oil, or other volatile essence. A non-conducting
material may be placed between two of the casings,
or the apparatus may be covered with a non-con-
ducting material or plaster. The air enters the
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space between the casings L, K, flows into the
heating-chamber N, and is conducted thence into
the carriage through cased or felt-lined pipes D
fitted with regulating valves S. The firebox A
is fitted with a bandle B, and is perforated to
supply air to the fuel. It is kept in position by
springs J, F' at the ends, and by curved springs at
the sides. The combustion products pass away
through an exit Q. The solid fuel is burned on a
wire-gauze grate, and is prevented from burning
the ends of the box A by small iron bars z. Fig. 6
shows an apparatus which is secured to the flooring
under the seats of tramears and carriages by flanges
8. The firebox B, which is fitted with a handle H
and a wire-gauze bottom C, is placed in the inner
casing through a doorway covered by a door R.
Air enters the passages between the casings M, N
through perforations L, is heated, and flows into
the vehicle throuih holesin the tops of the passages
and the ends of the apparatus. The fuel is sup-
plied with air through holes K, O. The casings
are separated by angle-irons E, and the baundle H
is secured by a spring J. Two inclined plates F,
rising from the firebox Bin the centre of the appa-
ratus to the ends of the top plates P, are stated
to facilitate the flow of the heated air. Two
portable forms of the apparatus for heating
carriages, rooms, and offices, are convertible into
footwarmers by diverting the heated air, gases,
&c., from the carriage, apartment, &c., into the
atmosphere. The firebox D, Fig. 2, is placed on
guides C on the bottom of a casing A, the section
of which is oval in form. The central part of the
inner plate B is open and is fitted with a plate B!
forming passages z through which the combustion
roducts pass into the chamber between the plate
% and the top of the casing A, aud thence into the
atmosphere through perforations in the end plates.
Holes @ and notches ¢ in the firebox D, and
passages d, leading into air chambers f, g, supply
air to the fuel. A curved plate & acts as a baffle.
The firebox is secured by springs i, 7, and is fitted
with a wire-gauze bottom band isnob e. The appa-
ratus shown in plan in Fig. 7 consists of a similar
oval outer casing O containing a firebox A with a
wire-gauze bottom B and a knob F. One side of
the inner casing P is perforated to supply air to
the fuel, and holes E in the outer casing admit air
to prevent overheating. The casings are separated
by angle-irons G. The firebox is kept in position
by springs N and by a catch at the front. The
outer casing may be covered with carpet.

4324. Preiswerk, L. Dec. 13. Drawings to
Specification.

Heating buildings dc—A church, school, hotel
or other building is heated by means of com-
pressed gases drawn from the combustion chamber
of a furnace by an ejector, by which they are
also compressed and forced through a suitabl

4419. Wright, W. Dec. 2l

fl?.l

Heating water.—
Sectional boilers for
heating and circulating
water for heating
buildings &e. are
formed of any number
of hollow water cham-
bers or sectional parts
bolted or secured
together. Fig.3 shows
a vertical water heating and circulating boiler for
horticultural and other heating purposes, the body
of which is of rectangular shape. The lower
portion A, or firebox, is formed of a rectangular
vessel having hollow sides, upon two of which are
bolted vertical water chamb 5Bl b
of horizontal rectangul water or
sections C, C! are secured between the vertical
side chambers B, B!, these chambers being pro-
vided alternately with central apertures D, and
side apertures D' to give a zig- path to the
products of combustion. The vessel A communi-
cates with the side sections B, B! by holes b and
with the bottom section C by an opening in the
semicircular projecting piece ¢. The horizontal
sections communicate with each other by two sets
of openings C?, C'!, between which joints are made
by packing C*, and they have deep or recessed end
channels C", C? which form the flue spacesa'. The
flow pipe 5* is fixed to the top horizontal chamber
and the return pipe » to the vessel A. The
water flows upward through the chambers, as
indicated by the arrows, the dividing feathers
d guiding its course. A firedoor opening A? is
formed in the firebox A, and openings, closed by
plugs B?, are formed through the vertical chamber
B to enable the flues @' to be cleaned. Small
openings closed by screw plugs are also provided
for cleaning out the chambers. The lower part or
firebox A may be formed in sections, and the pro=
jection ¢ may be caLn'ied down to form a bottom

A ti

P

arrangement of pipes.

connecti hamber may be formed
in a part of the heating space above the firebox,
and air may be admitted thereto through adjust-
able doors. The water chambers or sections may

be made of T or double L section to form the
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flues @' when placed together, and they may have
a number of vertical holes or flues in place of the
side and central openings. Instead of the chambers

a bottom chamber % and thence rise through tubes
d' to a superbeating chamber %' placed above the
boiler and at the foot of the chimney k. This

being flat, they may be angle-shaped or of tal
or arched form. The boilers are preferably formed
of cast iron, but they may be made of boiler plate,
copper, sheet steel or malleable metal. The Pro-
visional Specification describes numerous modi-
fications and arrangements. The water chambers
may be made square, conical, circular, or of V, W,
or other angular form, or they may be fitted with
tubes of various forms through which the water or
fire gases may be . Or annular tubes may be
used, through which both water or fire gases are
circulated. The tubes or water chambers may also
be applied to horizontal boilers, the firebox space
being at one end and open below to the ashpit, or
arranged like a Cornish or internally-flued boiler ;
the water spaces are vertical or inclined. Double
tubes may be taken through the firebox casing and
connected outside with T-pipes &ec. communicating
with the boiler, so as to promote water circulation.
The boiler and its furnace may also be made or
combined with a coke oven, or with an iron or
other furnace and coke oven, so that the coal may
be coked and the gases utilized by forcing them
into the ashpit and through the firebars by
compressed air &c.

4491. Bordone, J. P. T. Dec. 24.

Heating water.—Vertical and horizontal boilers,
for generating steam aud for hot-water and
domestic heating apparatus, are constructed with
internal fircboxes formed by arrangements of
water tubes, the combustion products being com-
%elled to pass through the fire to consume smoke.

igs. 1 and 2 show a vertical boiler formed of an
outer shell @ and a smaller inner shell » divided
by the curved partition d and containing the fire-
box, which is haped and lined with
rows of vertical water tubes ¢! communicating
with the water spaces at the top and bottom of
the firebox. The grate is formed of horse-shoe
shaped water tubes f from which rise vertical
water tubes /7, all communicating with the boiler.
Or it may be formed of a number of horse-shoe
shaped tubes of gradually-decreasing size. The
products of bustion pass through the fire into

may be ted directly to the firebox

by a tube provided with a register, which is opened
when the fire is first lighted. The inner shell &
has an opening which, together with the arrange-
ment of the tubes, causes a rapid water circulation.
Fig. 4 shows a section of a horizontal boiler in
which the fuel is fed into an annular grate ¢
formed by two rings of horizontal water tubes
¢!, ¢? running through the internal flue 4. Air is
supplied to the furnace through a horizontal tube,
and the combustion products pass through the fire
into the flue b and thence to a front chamber,
whence they pass through tubes m to the smoke-
box. In another arrangement, the grate bars are
_for‘lped of transverse water tubes alternately

) AR
in opp
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4506. Keith, J. Dec. 27

B
il

Heating liquids.—Comprises a portable boiler
especially applicable for circulating water for
heati greenh conservatories, and other
buildings, but also applicable for heating water
and other liquids for domestic, sanitary, and
commercial purposes. The boiler is formed of
two shells 2, 3 enclosing a water space 1 and
forming a firebox in which is fitted an internal
water heater A having a central flue A'. The

heater is connected to the water space 1 by con-
nections at A!, A", and its outer surface is
provided with ribs to increase the heating-surface.
The shells 2, 3 rest on a ring 5 which is supported
on an ashpit or ashpan 20. The combustion pro-
ducts ascend the firebox and encircle the heater ;
they then descend the central flue A' and pass
through a lateral opening B into two or
more flues 10, 13 formed in an outer casing
11 communicating with the chimney 14.
The flow and return pipes are connected to the
boiler at 7 and 6 respectively. The arrangement
of the heater within the firebox causes a free cir-
culation of the water. A door 2! is formed above
the flue A and doors are also formed in the casing
11 for cleaning the flues 10, 13. The boiler may
be formed of cast iron, wrought iron, or steel, and
the outer shell may be corrugated and of oval,
oblong, rectangular, or square form, with a circular,
domed, or flat top. When cast iron is used, the
parts_are secured and jointed by being bered and
serew pinned and then rusted with very fine flouriron
rust. The flues in the casing 11 may be dispensed
with and the inner shell may be provided with ribs.
The flue A! in the heater may be dispensed with,
the heater being hung from the centre of the dome
of the boiler.

4510. Bonneville, H. A., [Grandjean, P.].
Dec. 28. [ Provisional protection only.}

Footwarmers.—Fixed or movable boxes, in which
artificial fuel is burned, are placed inside a number
of concentric metallic casings, placed on, or in a
recess cut across, the floor of the carriage. The
top plate is perforated, for the escape of the hot
air, and the heater is used as a footwarmer.

A.D. 1876.

25. Johnson, J. H., [Guitard, E. E.].
Jan. 3.

Footwarmers—Railway carriages and tramcars
propelled by steam motors are heated by vessels g
containing water into which boiler steam is injected
by the perforated tubes e, Fig. 3. Steam is sup-
plied from the pipes A to the curved pipes d by

pipes b fitted with valves ¢. The pipes d are con
nected to the pipes ¢ as shown. The vessels g
throughout the carriage are counnected by pipes ;,
and also by pipes m, k& which are placed at a higher:
level to conduct the steam from the vessels g into
the pipes s and into the open air. The apparatus is
fitted with air cocks m' to enable the pipes and
vessels to be filled through the pipess'. A cock'r,
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.

Fig. 2, is' fitted to enable the water to be with-
drawn. The inlet b, Fig. 3, for the steam is
arranged at a level higher than that of the water

in the apparatus to prevent the water from flowing

holes 7 to the inclined floor i and is conveyed to
suitable receptacles. The heater is carried on
friction rollers », and mounted to rotate in the
chamber A2. Hot air, or the products of combus-
tion from the furnace F, pass round the outer

3
FIC.7. X 3
E3 (H3 F
, AR
H T
1 2

into the sicam pipes A. The pipes are d
between the carriages by elastic or flexible unious.

75. Barlow, C., [Cook, 7.]. Jan.T.

%.

§
y
iy

Heating-apparatus.—Relates to app appli-
cable for heating and drying sand, pulverized stone,
earth, fine coal, minerals, and other granular sub-
stances. Inthe heater shown in Fig. 4, the material
is fed through the shoot ¢ to the central cylinder
H, along which it is passed by the internal screw
threads s to the opposite end to pass through holes

m to the annular space . Screws s' pass the
material back and through holes 7! to the annular
space &?, from which the material passes through

18064 177

o<l e {F =T -

cylinder and through the holes 7, m}, m, spaces 22, !,
and cylinder H, to the chimney F3. The heater
shown in Figs. 6 and 7 is described as applied to
the manufacture of concrete, paving-material, &e.,
and consists of a sheet-metal scroll E? open to the
central cylinder at one end, and to the heating-
chamber at the other end, and held together by
perforated heads H® The materials are fed
through the shoot C to the heating-chamber, and
are picked up by the mouth of the scroll, and con-
veyed as the scroll rotates, to the central cylinder,
in which it may be mixed with asphalt or other
substances by means of arms L? on the shaft M3,
which is rotated in the opposite direction to the
seroll by means of spur gearing. The asphalt or
tar is melted in the chamber W% and conveyed to
the central cylinder by the piie X3, the mixture
being discharged by the arms L3. The materials
may be passed from the centre to the outside of
the scroll. The bridge D? prevents the ashes of
the furnace F from mixing with the material to be
heated. The products of combustion pass around
the scroll and escape through the opening J? or
may be drawn through the scroll and escape
through the central cylinder. The central cylinder
is extended beyond the heads to form the
journals of the seroll, and rollers are placed in the
bearings to reduce the friction.

12
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80. Landau, M. I. Jan. 7.

[Provisional
protection only.]

Heating-apparatus.—Relates to improvements on
the apparatus described in Specification No. 1674,
A.D. 1875, [Abridgment Class Chimneys &e.], and
consists in modifying the ‘ventilating-cowl” of
the lamp orstove for heating-purposes. The space
between the inner and outer tubes, and the dome,
or cap, covering the inner tube, are used as heating-
chambers.

85. Jan. 7.

Trench, J. T.

Heating air for warming and ventilating green-
houses, churches, and other buildings, and for use
in Turkish baths. Air is passed through pipes or
flues A in the walls of a lime kiln, ang through a
box placed on the top of the kiln. The hot pro-
ducts may pass through zig-zag flues in this box.
The air thus heated is conveyed in any required
directi ‘Where buildings are heated by water
circulation, the water pipes may be enclosed for
some distance in a Jarge pipe, through which air
is passed, and in which it is heated by contact with
the water pipes.

98. Moore, J. Jan.8.
FiIG.2.
LD LD
c &
@ a
b
[I1X) 111N

ks
Heating air—Fig. 2 shows a vertical section of
a stoye, burning gas or oil. The jets heat a boiler
A, consisting of two annular conical chambers

178

ting with one ther, and with annular
chambers D surrounding flues C through which
the air passes.

140. Jan. 13.

FIG.L

‘Wilson, J. J.

Heating water.— A
gauge for indicating
the level of water in
a boiler for heating
water for a hot-water
supply comprises a
glass tube B, a two
or three way cock F,
and an air chamber C
attached to a back-
plate I; a pipe
connects the gauge
with the boiler. The
chamber C is provided
with an escape pipe D
furnished with a cock
E. A discharge pipe
G is also fitted. The
gauge is specially use-
ful where an inter-
mittent supply is used.

/

178. Morgan, J. C., Macaulay, H., and
Waide, F. W. Jan. 17. [Provisional pro-
tection only.]

Heating air.—Relates to stoves in which the
firebasket or grate can be drawn forwards when
the fire is well alight. An air-heating space is
provided at the back, from which the air is
admitted into the room. The back of the stove
may be tiled, and provided with gills to increase
the heating-surface.

220. Morton, J. W., [Preston, A.]. Jan.1

Boiling-pans.—In a combined boiler and
for washing clothes and similar articles, a ro

-
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cylinder C, Figs. 1 and 3, is mounted within a
boiler A, and provided with radial projections G
on its ends, and with ribs H on its curved surface.
In operation, the boiler is partly filled with water,
and set over a fire, or gas jets; the clothes are
then introduced into the cylinder, and the cylinder
rotated, the water and steam passing through the
openings I to the cylinder, and the clothes being
dashed against the ribs. The cylinder and boiler
are provided with doors K, B, respectively.

230. Liddicott, P. Jan. 20. [Provisional

removed by the chemical agents used. Any steam
which is uncondensed in the tanks A and @ escapes

FIG.5.

protection only.]

Heating water.~In a combined food-warmer and
plate and dish warmer, one of the compartments
forms a tank for hot water and may be used for
supplying hot water for table use. The appa-
ratus is heated by a lamp or gas burner placed
beneath it.

262. Lake, W. R., [Gill, J. P.]. Jan. 22.
[Provisional protection only.]

Heating air.—A furnace fired with hydrogen gas
is used for heating air for ilation, and for
g ting and heating steam for moistening
the air. An air space surrounds the sides and top
of the furnace, and above the fire space are pipes
for generating and superheating steam. These
pipes are maintained at a red heat. A pipe from
the superheater passes from the front to the back
of the upper air space and is perforated with
small holes to allow a suitable amount of steam
to mix with the air, A flue leading from the fur-
nace passes through the air chamber. The cold
air from the outside of the building is conducted
by pipes to the bottom of the air chamber. Water
is admitted to the superheater through a siphon
pipe, which acts as a safety-valve and is fitted with
a regulating-valve. If steam is available, it may
be admitted direct to the superheater. The fire-
place is so constructed that the gas pipes can be
removed and solid or liquid fuel used instead of or
in combination with the gas.

273. Johnson, J. H., [Nolden, M.]. Jan.24.

Heating water—The water-purifying apparatus
described in Specification No. 1552, A.D. 1873 is
provided with an additional tank A, into which
the impure water is supplied from a pipe e. The
water, when heated by the waste steam entering
the tank A through the pipe g, passes through a
pipe » into the tank @ of the apparatus described
in the prior Specification. By the use of the tank
A, the steam used for heating the water is con-
densed and is treated along with the water, the
oil and other impurities in it being afterwa

18084
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with the water through a pipe f, being led to the
tank b by a pipe i.

303.
Jan.

gl‘ewton, A. V., [Babbitt, B. T.].

Heating air.—
Air for combustion
in steam-generator
furnaces or for
other purposes is
heated, in the ar-
rangement shown
in Fig. i, by circu- | 1573
lating it in two
chambers E, J con-
taining tubes p
through which the
waste gases from §
the furnace are K -
passed. After cir-
culating through
the upper chamber,
the air, which
enters through an
opening b, passes

FIG.6. 1

through opening;

d, f to the lower -3
chamber, and = mens
thence downwards S wa) |

through a vertical
passage L to the
ashpit D. The tubes may be cleaned or blown out
by steam jets from a pipe M. In another arrange-
ment, the air is passed downwards through tubes
placed in the annular flue of a specially-constructed
vertical boiler, or air-heating apparatus, isting
of a series of tubes through which the waste gases

12-2
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y be arranged inside the upper part

of the boxler, s,s shown in Fig. 6.

310.
Heatin

Shill, R. E. Jan. 26.
water.—Relates more particularly to

small boilers, and consists in applying the U-shaped
or other water tubes used to protect the surface
acted on by the direct heat of the furnace to a
plate or plates capable of ready removal and
replacement for repairs &c. For this purpose, the
internal flue is connected to the outer shell by
flanges and bolts or other suitable connections,
and the plate or plates carrying the tubes is or

ted to the surroundi

are

the like.

509.

g parts by bolts or

Fig. 1 shows the arrangement applied to

a vertical boiler, the
firebox being bolted
to the outer shell.
In Fig. 6, the flueis
shown made in two
parts, which are
bolted together and
connected to the
outer shell by
flanges f and bolts.
In another arrange-
ment, the ends of
the fine or firebox
are connected to
the outer shell by
packed socket-
joints. Gaseous or
solid fuel may be
used. In thelatter
case, the firebars
may be made
tubular and laid
transversely in
order to

cate with the side
water spaces; in
addition, the bars
may be inclined in
one direction only,
or some in one
direction and some
in the other.

Brodie, D. Feb. 8.

Heating liquids.
—A vertical hollow
shaft a, Fig. 2, with
radiating pipes e at

the lower end, is
supported in the
centre of a vat used
in mashing
d istillation.
The shaft a turns
in a footstep bear-
ing @' and in a
stuffing-box «?, and
may be revolved by
means of the shaft
d and bevel gearing
d! in order that the
arms ¢ and chains g
may thoroughlyagi-
tate the grain and
liquid. Steam for
heating the mixture
may be supplied to
the shaft a through
the pipe b, and is-
sues into the vat
through nozzles at
the ends of the
arms ¢ and bent at
rightangles to
them. The escap-

for

grain

F1G.2.

ing steam assists in

180




ULTIMHEAT
VIRTUAL MUSEUM

1876] ABRIDGMENT CLASS HEATING. [1876

the agitation of the contents of the vat. In order
to prevent noise and vibration by reason of the
escape of the steam in this case or in other cases in
which liquids are heated in this manner, the nozzles
/, Fig. 6, are each provided with a shield or goard
¢' which screws upon an open frame surrounding
the nozzle. A rapid current of liguid is drawn
through the frame and under the shield by the
rush of steam from the nozzle. In some cases
a ball-valve b to prevent the back-rush of the lignid
into the steam pipe is provided. Nozzles of this
kind are provided on steam pipes leading into the
brewing tank or into auxiliary vessels attached to
them in order to heat the water used in the brewing
operations,

586. Wilson, T. E. Feb. 12. [Provisional
protection only.]

Heating buildings ; heating air—An apparatus
which is stated to be applicable for heating build-
ings and for other purposes consists of a spiral
chamber made of sheet metal or other material and
heated by steam or hot water. The chamber is
made in one piece, or in sections, or otherwise, and
the air to be heated is supplied “to the space
“between the spiral coils of the chamber,” either
from the centre or from the outside circumference,
R‘y a fan or other apparatus, or by exh i

he ends of the apparatus consist of fixed or mov-
able side plates ; when movable, spiral flanges are
applied to the side plates corresponSing to theshape
of the spiral chamber, “ so that when drawn out the
“width of the apparatusisincreased.”

656. Runkler, E. Feb. 17. Drawings to

Specification.

Thermostats.—In an apparatus for regulating the
temperature of a mixture of hot air and dry
steam supplied by a stove, the expansion of a
metal rod actuates a system of levers which open
and close valves controlling the admission of cold
air.

664. Walker, A. B. Feb. 17.

FIG.3.

Heating liquids ; boiling-pans ; heating air.—~The
hollow screws or worms described in Specification
No. 1886, A.D. 1875, for heating liquids in brew-
ing, dyeing, bleaching, &c., by means of steam or
hot air passed through the worms, also applicable
for heating, cooling, and regulating the tempera-
ture of rooms, have the tubes of which they

181

ars composed, corrugated, twisted, “cable,” che-
quered, or otherwise treated to increase the surface.
Fig. 3 shows the tubes as “cabled.” Diaphragms
of wire gauze, or perforated, waved, corrugated, or
goffered metal may be inserted. Or the worm or
screw may be constructed of ‘alternate longi-
“ tudinal diaphragms of tube ard gauze, or perfo-
“ rated metals.” “ Baffle boxes” may be inserted
at intervals to divert the currents passing through
the tubes, and the tubes may be bent and crossed
in various ways. Small tubular or other teeth may
project from the threads of the screw to increase
the agitating-effect. Instead of making the screw
equal in length to the containing vessel, it may be
comparatively short, and be moved up and down,
or to and fro, in the vessel. The apparatus can
also be used for soap-boiling and for treating
liquid and plastic substances generally.

732. Stewart, R. Feb. 22. [Provisional
protection only.]

Non-conducting coverings and compositions—Re-
lates to methods and apparatus by which silicate
cotton may be utilized in Jagging or covering steam
boilers, chests, and pipes, and hot-blast pipes, ice-
houses, refrigerators, fireproof rooms, safes, water
and gas pipes, for preventing the transmission of
heat, or for arresting the spread of fire. The sili-
cate cotton is filled into a long bag made of canvas,
sail-cloth, linen, or similar material, or wire gauze,
and the bag is stitched, forming  mattresses,”
which are sewed together and placed over the sur-
face to be covered. They are secured by strips of
galvanized wire fencing or netting, and by iron
hoops, and the whole is coated with tar. Strips
of wood may be placed over the covering. The
netting may be replaced by perforated sheets of
galvanized iron secured by iron bands. Small
pipes &ec. are covered by using a tubular casing a,
Fig. 5, into which the silicate cotton is filled. The
casing is then pulled along the pipe, and the ex-
posed part of the cotton is covered with canvas
and tied with iron wire. The whole is then tarred.
The casing ¢ is cut open on one side to allow it to
be placed on the pipe, and is kept at a uniform
distance from the pipe by brass screws b.
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749. Wood, B. Teb.23.

Steam  traps.—Siphon-boxes for removing the
water of condensation from the cylinders and other
parts of steam engines, and from steam pipes, are
formed with a float ¢, having at the top a bush #
to slide over the end of another bush s', which is
screwed into the lid »' of the box and provided
with a side opening s*. Within the bush ¢ is a
spindle #, the lower end of which fits in a tube u'
fixed to the bottom of the box, and the top end is
provided with an air valve . The steam and
water are admitted through the pipe u, and, when
the condensation of steam allows the float to fall,
the water passes through the opening s* into the
diseharge pipe s. The float 1s prevented from
collapsing by forcing into it air or other fluid
lighter than water, at a pressure proportionate to
the pressure of steam.

822. Weems, W. Feb. 23.

FIG.13.

Heating buildings ; heating air ; heating water ;
steam traps ; thermostats.—Water is circulated or
heated in gilled and similar vessels to warm the
air in or entering the buildings, such as hospitals,
asylums, workbouses, and public institutions, in
which they are situated. Fig. 1 showsan elevation,

cross section, and an end view of an apparatus
with three tubes or pipes a surronnded by gills.
Similar ag‘pamtus i8 constructed with two pipsg".
or one. Fig. 5 shows a plan of a water-heated
‘“stove” with a corrugated heating-surface. 8

vertical air tubes ¢ may be omitted. Fig. 8 shows 3

182
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a steam-heated “ stove " containing a valve with a | number of i ST ting-
float and lever and expansion tube or rod for re- o ser 2‘" pipes M can be u_hll'zed for heating

moving the air and the condensed water. Fig. 9
shows a “stove” consisting of an outer casing, with
or without gills g, containing a number of tubes 7.
Steam or hot water is introduced into the casing,
and the heated air rises in the tubes. The air in
the apartment.is thus circulated, or a current of
fresh air may be admitted to the lower part of the
apparatus. Another apparatus consists of a_cylin-
drical casing ¢, Fig. 12, containing a number of
tubes or a coil ¢! through which steam is passed to
heat the water in the casing. The hot-water pipes
of the building are connected to the inlet and out-
let of the coil &c. Thne water may be passed
through the tubes or coil ¢, the steam being led
into the casing ¢!. The temperature of the heated
water is regulated automatically by the apparatus
shown in Fig. 13. The chamber c is fitted with an
elastic or rubber diaphragm, and the space below
the diaphragm is connected by a pipe p with a
vessel v containing water heated by the water
from the boiler 5. When the temperature of the
water rises, the diaphragm is lifted, and the
motion is caused to move a damper d in the boiler
flue.

864. Clark, A. M. [dngell, E.C].
March 1.

Heating buildings dc.— The Figure shows a
radiator through which the hot gases from a stove
or furnace are . In starting the fire, the
damper D ma; & closed so that a free draught is
caused through the flue B to the discharge pipe L.
By opening or closing the dampers N, any required

p P are p d by a chain
to draw the soot to the discharge pipe F. The
dampers E and G are slotted for the passage of
the chain.

896. Sawkins, J. N. March 2.

Letters
Patent void for want of Final Specification.

Heating water.—A portable vessel which may be
used for heating water, food, &c. is provided with
a cover which, when inverted and placed under the
vessel, serves as a container for the spirits used to
heat the vessel. The vessel is preferably of a
truncated conical form with the largest diameter at
the mouth ; the cover is provided with internal
feet upon which the vessel rests when being
heated. An annular projection on the cover serves
as a support for it when reversed, and forms a
recess in which a ring, bale, or handle is placed.

999. Solvay, E. March 8.

Specification.

Thermostats,—In an apparatus for regulating the
temperature of hot air employed for drying
sodium bicarbonate, the hot air passes through a
water reservoir containing a float, the rise and fall
of which actuates a damper controlling the
admission of cold air.

Drawings to

1049. Barnett, J. March 10.

Non-conducting compositions.— In order to pre-
vent the conduction of heat through the brick-
work of a furnace, earthy matter saturated with
a saturated solution of salt is inserted between
the thicknesses of brickwork, or is applied to the
outside of the brickwork. The material is also
used for filling the interstices of the brickwork
of locomotive tireboxes, and for coating the upper
side of the bricks. An iron arch coated with the
material may be substituted for the brickwork.

1093, Chaloner, W., Chaloner, J., and
Chaloner, T. March 13.

Steam_traps.—The valves of a steam trap are
opened by weights, and also, it is stated, by the
ressure of the water and steam, and are closed
y the weight of a float, which is made with only
just sufficient buoyancy to enable it to float. The
shell A, Fig. 1, of the trap is made with an inlet @
and an outlet ¢* for the water, and a valve-box
b is fitted in the outlet. The equilibrium valve ¢
is -operated by the lever gy, which enters a slot in
the spindle d, or is attached to it in any other
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convenient manner.
The weights & may be
attached to the lower
end of the valve, and
are arranged so that
the ball has nothing
but its own weight to

support the water.
For high pressures the
weights ma f be
omitted, and the lower
part of the equili-
brium valve is then
also omitted, as shown
in Fig. 7. Fig. 4 shows
the arrangement of a
sliding valve on the
face of a suitable
chamber 5, and Fig. 5
shows a semi-rotary
valve a operated by a
weighted lever g
pivoted on the axis b
of the valve. The
lever g, Fig. 1, may be
lifted, in order to blow through the valves, by
the lower end of a wire a'* fitted with a handle c'.
‘When turned at right angles to the position

shown, the projection ¢! may be placed~on the
stand z. Other valves may be used, and the valves
of other steam traps may be weighted.

1113. McLaren, A. March 15.

]

Steam traps.—The accumnlating water causes the
float 19 and lever 15 to open the equilibrium
valves 6, 7, and then flows through the branch 4
to the outlet 10. The weight of the float 19 is
partly counterbalanced by a weight on the end of
the lever 15. The uppermost valve 6 is made in
one piece with the spindle 12, and the lower valve
7 is made adjustable on the screwed pari of the
spindle, and is locked by nuts. The valve rod 12

is connected by a tubular spindle 14 to the lever
15. The valves are closed before the water level
descends below the level of the branch 4. An
air cock 21 is fitted on the cover.

1154. Hawkes~

worth, D.,and

Colford, m. FlG.Iz.

March 17. g

Heating air.— @
Fig. 12 shows a \_/}t

combined spark
arrester and air
}mater for venti-
ating  purposes.

The iniy (Froughis d
by pipes from out-
side and is heated

in pipes within the

casing A. Tt es-

capes through a

valve g, con- —t
trolled by cords or R
chains &',

=)

1208. Mort, W., [Nicolle, E. D., and Mort,
T. 8.]. March 21.

Heating air.—Relates mainly to refrigerati

apparatus combined with means for cooling and
purifying the air in churches, theatres, ships, rail-
way cars, rooms, &c., or to disinfecting, odorizing,
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or medicating the air of hospitals and sick-rooms,
but the a&paratus is applicable also for heating
the air. hen the apparatus is used for heating
a room, boiling water or boiling salis and water

are placed in the refrigerating-well A, instead of a
frigorific salt, and kept hot by a spirit or other
lamp. The air is forced by a pump or other air-
propeller through the liquid by way of an inlet

FlC.2.

e
ity

ipe V and an outer channel V! provided at the
gottom with a fine strainer J. The heated air
passes off through an outlet pipe W, which is
provided with a frame X fitted with divisions of
wire or other gauze for arresting moisture and
delivering it through a pipe to a receiver Y. It
then passes throu%h a partitioned chamber, the
compartments Z, Z' of which contain perforated |-
trays for holding respectively calcium chloride and
pieces of quick or slaked lime or similar sub-
stances ; i hloride in addition to absorbing
moisture destroys miasm or germs of infection,
and lime owing to its great affinity for carbonic-acid

gas and moistare completes the purification of
the air. The air may also be passed through a
chamber Z', containing one or more frames of
flannel or the like supplied with water from
above or below. This chamber may also be
supplied with perfumes for odorizing the air, or
with sulphurous or carbolic acid or other sub-
stance for medicating it. The air-propeller pre-
ferably consists of an oscillating cylinder, with
piston fitting the cylinder sufficiently near to
propel the air and loose enough to prevent friction
by rubbing. In some cases, the air-propeller may
be dispensed with.

1214. Conlong, J.

March 22. [ Provisional
protection only.]

Steam traps.—In a steam trap for steam pipes,
drying-cylinders, heating-apparatus, &c., a hollow
metal Hoat surrounds an upright pipe in a cistern,
provided with an overflow pipe. Water flows from
the pipe into the float, which is thereby depressed,
so that a valve-seating on it is drawn away from a
valve on the pipe. The contents of the float then
flow into the cistern. The float may also control
an air admission valve, or this valve may be opened
by a spring, and closed by the steam or water
pressure.

1380. Gibbs, W. A. March 30.

Heating air—Steam or the combustion products
from a boiler or furnace are passed through
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pipes A, Figs. 4 and 5, fixed in the air duct of an
apparatus Igr drying grass, hay, or other sub-
stances. Air is forced into the air duct and is
FIG.5. FIG4.
o
(eXe)
000
copoOoC
A

heated, passing thence to the drying-trough. The
steam or other heating-agent passes away from the
box by a chimney.
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1511. Mitchell, T. April 10. [Pr 1|t e of the building and to assist in the

protection only.
Heating buildings, metal pipes for. Steam pipes,

for heating mills and other buildings, conserva-
tories, hot-houses, and the like, are constructed of
wrought iron and with a lap, riveted, dovetail, or
other seam joint, which is brazed, and are coated
inside and out with tin or its equivalent to prevent
rusting.

1526. April 11,

Coulthard, J. W.
FIG.1

g 3 gs, &c. From the
furnace the gases pass through openings ¢ into the
upper side flues ¢, ¢!, and thence back through
the lower side flues d, d', to the flue g, leading to
the chimney. In small boilers, the furnace is
placed at one side, and there is one pair of side
flues only. In large boilers, there may be a greater
number of side flues than is shown.

Heating water—Figs. 1,2, and 3 show a boiler
o haats h B

1602. Shorland, G. L. April 15. [Pro-
wed.]

visional protection not allowed.

Heating buildings.—In order to assist in the con-
veyance of the sounds of the human voice &c. in
churches, lecture halls, and similar places, currents
of air issuing from openings and flowing pist the
speaker &c. are arranged to flow towards the
distant parts of the building. The air so intro-

1658. Pottier, C.

vj'vantilatiou, being for the latter purpose with-
{drawn through openings formed in the floor and
‘communicating with an uptake or flue.

April 2C.
Heating air.— Re-
lates to the utilization
of the waste heat of
steam-boiler furnaces.
Cold air is supplied
from a pipe ¢ to the
hollow firebridge, and
to the chamber A,

through pipes passing along the bottom and side
flues. The chamber % forms the back wall of the
rear flue i which connect the internal flue with the
side flues. The heated air from the firebridge
passes by a pipe f into the chamber . From
this chamber the heated air flows into a large
compartment. A, whence it passes by a pipe ¢ to the
lace required. The compartment A is traversed
y pipes p, through which the furnace gases pass
from the bottom flue to the flue F, leading to the
chimney. Cold air may be admitted to the
co:ﬁpartment A through an opening in the side
wall.

1750. Noad, J.
tection only.)
Non-conducting  coverings and  compositions.—
Wood fibre or wood pulp is mixed with fusel oil
or mineral or other solvent oil or oils in combina-
tion with gummy or resi and other sub 4
in some cases, silex or silicious compounds, as, for
example, any argillaceous, argillo-calcareous, or
argillo-arenaceous matter, may be mixed with the
wood fibre or pulp. The mass produced may
be rolled into sheets or other forms and may be
combined with canvas or other textile fabric
material as a backing or as a layer or strengthe; ;
The invention is applicable, among other purposes,
to the manufacture of non-conducting coatings or
coverings for metal and other surfaces.

April 26. [ Provisional pro-

1823. Watkinson, R., and Stafford, T.

¥ 1
‘i
Footwarmers.—A stopper for a footwarmer or
other r tacl ists of a d pl

Fig. 7, hokfing in a recess an elastic ring ¢, Wi
is compressed on screwing down the plug. '
plug is made with a hole in which a carriage or

key is placed to turn it, or is milled on its

duced may be used to increase or decrease the
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The joint may be made by an external screw, o
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7
for!ninp_z projections d, Fig. 2, shown as applied to
a pipe joint, on the plug. The projections engage

A movable weight d is employed to adjust the

FiG.2. ¢ FIG.7. ¢
77 1%
’/\{/? %

A\

with other projections on the bush m, Fig. 7, and
compress a packing-ring.

1849. Healey, B. May 2.

Heating air—Air for use in the evaporation of
water from harine and other solutions is forced
by a fan H through pipes G to the evaporating pan
A, and is heated in its passage through the pipes G
by the waste heat from the combustion products
which are used to heat the pan A. These com-
bustion products, whether from the fire E or from
separate furnaces, pass into the chamber F, which
may be provided with baffles or partitions, and pass
to the cgimney after heating the pipes G.

1923. Barff, A., and Bradshaw, A.
May 8.

Steam traps.—Relates to Hawes’ and other traps
in which the outlet valve is controlled by a vessel
containing alcohol or other spirit, and consists in
preventing damage to the vessel ining the

of the valve. Inanother modification,
a rotary valve, or plug, is used instead of a lift-
valve. The valve shown in Fig. 2 is protected
from dirt by a cylindrical sieve %, but other forms
of sieve may be used.

1924. Mitchell, T., and Mitchell, .
May 8. [Provisional protection only.]
Heating water—In an apparatus for ensuring
that the safety-valve on a boiler shall blow off at the
desired pressure, which is applicable in a modified

{ form to domestic boilers, a water chamber, com-

municating with the steam and water space of the
boiler, is connected at the top with a small cistern
containing mercury. From the bottom of the
cistern a pipe is carried upwards, opening into
an enlargement which is open to the atmosphere
and is at such a height that a column of mercury
from the cistern to the enlargement corresponds
to the working pressure. When the boiler pressure
exceeds this, the mercury rises further, enters the
enlargement, and unseals the mouth of a tube
which leaves the side of the cisiern and com-
municates with an india-rubber diaphragm working
in a box containing water. The steam raises the
diaphragm, which is connected by a spindle with
the lever of the safety-valve.

1928. Wirth, F., [Stark, 4.]. May 8.

Drawings to Specification.

Non-conducting compositions.—In the cooking-
apparatus described, a cooking-utensil is placed
within a wooden box, which is lined with a non-

ducting iti isting, according to
the Provisional gpeciﬁcation, of ash and soluble
glass.

1940. Ritchie, C. May 9.

Heating air.—Relates to im-
pr ts on the app
described in Specification No.
3227, A.D. 1873, and consists
in meauns for treating the pro-
ducts from gas and oil lamps,
so that they can be discharged
into the room, without dele-
terious effect. Fig. 6 shows an
apparatus in which the pro-
ducts are conveyed down
through a condensing-pipe @

tside the buildi and are

spirit, and preventing the disarrangement of the
apparatus by dirt entering with the steam or
water. Fig. 6 shows a trap in which the valve f
is controlled by a lever, actuated by a diaphragm M
at the upper end of a strong copper vessel 4. Dirt
is arrested by diaphragms, attached to the casing
and cover, and by a sieve k. Fig. 2 shows a-trap
in which the vu{ve is controlled by a bent tube
forming an extension of a strong copper vessel b.

187

discharged into the room at g.
The pipe a is enclosed in a
pipe %, in which an upward
fresh-air current is induced.
The air is heated and passes
through an opening in the
wall, covered by a perforated
rosette.

| ULTIMHEAT
VIRTUAL MUSEUM

i
i




ULTIMHEAT®
VIRTUAL MUSEUM

1876] ABRIDGMENT CLASS HEATING. [1876 B

1964. DMetcalf, J. May 10.

Heating water.—Figs. 1, 2, 3, and 4 show a
circulating-boil isting of three lar water
chambers, connected by vertical pipes. The upper

admitted is cast with the tube plate D, and is
divided by a partition O into two parts M and N,
connected by the tubes L. The condensed steam
is withdrawn from the chamber E by a siphon

FiG.2. ;7, 6
C

=P

0

5 N /5
T{Zf\s‘
;%lef’.

chamber a is connected by pipes z to the ch
b, which is connected to the lower chamber by
two rings of pipes d, e. The pipes d, e are of
the cross-section shown in Fig. 4, except at the
ends, where they are circular. Ribs g, cast on the
sides of the pipes e, are in contact, and prevent
the passage of the hot gases. In thespace between
the chambers ¢ and b is a metal ring, and two
pieces j, ;! to form flues 4. The fuel is fed down
through the passage way 7, which is closed above
by a dome. The gases pass up round the tubesd,
and through the opening 5 into the flues 4.

1966. Berryman, R. May 10.

Heating liquids; heating gases—Water, air, or
other fluids are heated by the exhaust steam from
steam engines in apparatus similar to that described
in Specification No. 2218, A.D. 1871, [ Abridgment
Class Steam generators]. The water to be heated
is admitted to the wrought-iron cylinder B, Fig.
2, by the inlet F, which is placed at a distance
from the tube plate D in order to prevent the
inflow from disturbing the sediment collecting on
the lowest part of the tube plate. The tube plate
D is made conical or concave, and is fitted with
a blow-off opening H for the expulsion of the
sediment. The upper surface of the tube plate
is made with bosses K, and the ends of the tubes
L are expanded into recesses in the bosses, and
rest on rings cast on the lower surface of the
tube plate. The outlet G for the hot water is
arranged at the top so as to form an air space ¢
which relieves the strain on the mechanism. The
chamber E into which the exhaust steam is

188

pipe P, fitted to or formed on the bottom plate Q,
and divided by the partition O. A separate pipe
may be fitted to each part of the chamber E.
The flange C of the cylinder B and the flange of
the chamber E are constructed so as to leave a
recess d, with a wedge-shaped section, for the
reception of a rubber or other packing-ring.
When used for heating air, the cold air is passed
through the tubes L, and exhaust steam is con-
ducted through the cylinder B. In a modification,
the curved tubes are replaced by straight tubes
L, L4, Fig. 6, supporting on their upper ends a
cllmmber EY, which is free to rise and fall with

o P If the app is
placeﬁ obliquely or horizontally, the chamber E!
1s guided by rollers.

2111. Potter, H. A. May 18.

Heating water—Relates
to boilers for heating
water for domestic or
conservatory purposes.
The firebox communi-
cates, by one or ml:)re
vertical passages, with a
horizontal or inclined flue
running from the front
to the back of the boiler.
Fig. 5 shows a vertical
boiler, but the invention
is equally applicable to
horizontal boilers. The |
products pass through a flue e to a horizonts
flue f, which has a cleaning-door in front. Pipe

“L‘
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for heating a conservatory ov room may be
connected to the inflow and outflow pipes g, .

)

2159. ¥Haddan, H. J., [Gooduyn, S. T.].
May 22. [Provisional protection only.]

Boiling - pans. — Relates to “steam culinary
“vessels”, and consists in providing a cylinder
round an ordinary cooking-vessel in order to retain
heat round it. An ordinary boiler is provided
with a projecting rim or rims to which the external
cylinder is attached. When the boiler is placed
upon a fire or stove, the heat rises between it and
the cylinder in order to heat the material which is
placed in the boiler or in a case suspended in water
contained by the boiler.

2244. Wise, W. L., [Susemihl, W.]. May 27.
Drawings to Specification.

Heating buildings d&c.—The exhaust from a
steam engine is divided into two portions, of
which the first is used for heating a large manu-
factory or other useful purpose, under a con-
siderable pressure additional to that of the
atmosphere, while the second is discharged with
less resistance directly into the atmosphere.

2472. Blamires, T. ¥H. June 14.

[Pro-
visional protection only.]

Thermostats.—A. valve, for controlling the flow
of hot or cold water or other liquids, air, or gas
in a conservatory or other building, or for ex-
inguishing fies, is automatically operated by
means of mercury, water, oil, alcohol, or other
non-compressible fluid contained in a reservoir
terminating at one end in a cylinder. As the fluid
expands under a change of temperature, it acts on
an elastic or other metal disc or a Bourdon tube
fixed to the cylinder and connected by ome or
more levers to the valve. The apparatus may be
connected to a ventilator in a similar manner.

2488. Alexander, E. P., [Jenison, E. S.].
June 15.

Heating builds Relotoniis i o othoa it

s dic.

warming public and private buildings by means of
hot air. The invention is described as applied to a
railway carriage. A pressure fan C enclosed with-
in a casing and worked by a belt E from the axle
of the driving-wheels D is fixed underneath and
at one end of the platform of the carriage.

supply pipe F extending upwards from one side of
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the fan casing to the centre of the carriage
terminates in a box F, the lower and open end of
which is covered by a screen to prevent the passage
of dust and cinders. An air pipe H extends up-
wards from the upper side of the casing to a

N Aot

jaieee

heater from which a pipe K extends along each
side of the carriage. The pipe K is proviged‘ at
each seat or sleeping-berth, with small flexible
pipes L within easy reach of the occupants of the
seats or berths, so that each occupant can direct
the current of air upon any portion of his person.
The pipes L, when not in use, hang downwards,
and the air currents impinge on the floor so that
the lower portion of the room is thoroughly
warmed and receives an abundant supply of pure
air. The whole or a part of the air supply,
instead of being taken from the external atmo-
sphere, may be drawn from the upper part of the
compartments, where the air is comparatively pure,
and returned after being passed through the heater.
For this purpose, a pipe M is led from the upper
part of the interior of the car to the air-supply
pipe I, so that the fan can draw the air from the
upper part of the carriage. By means of a valve
N at the junction of the pipes F, M, either pipe
may be wholly or partially shut off from the fan.
A chamber on one side of the supply pipe F com-
municates with the fan casing and is provided at
one side with a valve through which air can pass
to the pipe F ; when the pressure of the air in the
delivery pipes exceeds a certain amount, the valve
opens and allows air to escape from the fan casing.
The main delivery pipe K may be placed alon,
each side of the car near the floor and be provide
with small openings %.

2580. Wenn, J. B., and Dashwood, A.
June 22.

Heating water.—Relates to apparatus for heating
greenhouses, forcing pits and frames, churches,
schools, &e., also applicable for Turkish and other
baths. Fig. 1 shows an arrangement in which oil
burners are used as a source of heat, but gas jets
may equally well be used. The boiler is rect-
angular, and has a number of tapered vertical
tubes, the lower ends of which project, and enclose
the oil burners. A part of each tubeis cut away,
and a corresponding part is d to the burner.
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The burners can thus be withdrawn horizontally | 2901. Stainton, W. July 15. Amended.
from the tubes. To facilitate their withdrawal, i
the reservoir is mounted on wheels, running on Heating by liquid circulation.—By using liquids
rails e. The boiler may have concave sides, or may { having low freezing points and high boiling points,
such as a solution of calcium chloride or similar
salt, or a mixture of glycerine and water, or both
combined, the formation of ice in hot-water
PE is prevented, and the apparatus may be
heated to a temperature greater than 212° F. ‘

2949. Liddicott, P. July 19. [Provisional ‘
egg-ended, in which case the tubes are priection; only.] '
haped curves. A glazed Heating water—Relates to an apparatus for use ~§>

be madg

in two
inspection aperture is provided in each tube. | by butlers, and others, for supplying hot water, ‘
The water may circulate through a tank f placed | and warming plates, pastry,'&c. A box or case,
over the boiler. This tank may contain a quantity ted ona stand or otherwise, is lined with sheet:
of water S\.lﬁicleut for a bath. : ‘When a round or | metal,and is divided into four compartments, one of
oval boiler is used, the tank f is made mushroom- | which serves as a tank for hot water. A second
shaped. compartment is fitted with removable fluted fillets
to hold the plates or other articles to be warmed.
A third shallow compartment serves as a strainer for
p‘l]m‘fs, and a efdoulrul]l compartment arranged beneath

the last-named shallow compartment is fitted with
2634, oA vy, Hud: (Juno25. a door and formsa hot—closeg. Between the second
and third compartment is a double partition, at
FIG.2. the top of which is hinged a rack free to be turned
= ] to cover either of these compartments and to serve
as a strainer or plate rack. Pipes lead from the
several compartments, and are fitted with taps to
o draw off the contents. The apparatus is heated by

a lamp, or by gas.

2994. Messenger, T. G. July 25.

Heating air—Figs. 2 and 3 show a cylindrical 3
closed stgve, the ba?k' part of which is enclosed by 5 He;ztt.ng by g‘"]': ¥
a casing I. Air is admitted to this casing by a i”‘m‘ al’“""b— > "'f“
passage 7, and is conveyed by pipes to the cgnt‘:)]:ien g :g‘:scim?:
usfer apartments for heating and ventilating Tition 766 Hotiwatir:
DR Fig. 4 shows one form.
Two valves A are
carried by the same
spindle H operated by
worm and quadrant
gear. A third valve
in the partition B is
actuated at the same
time, so that when the
valves A are closed, the valve in the partition B !
opened, and vice versd. In cases where there
not a third valve, the valves A are so
that one is opened while the other is closed.
box is fitted with lids to allow of access to
valves for cleaning or repairs. A second cham
on which pipe sockets or flanges are cast may
used in combination with the valve box.

2813. Rippin-
gille, E. A.
July 11.

Heating water.—
Fig. 11 shows a
boiler for heating
water for baths &e.
by means of a lamp
stove. The boiler
h is of [)-section,
and encloses the
chimneys.
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3033. Newton, W. E., [Feir, J., and

Moulin, F.]. July 27.

Heating’air.— e =
Relates to appa-
ratus for destroy-
ing noxious gases
in sewers, drains,
hospitals, schools
or colleges, law
courts, and other
places, the appa-
ratus being stated
to be applicable
also for warming
such buildings or
places. A copper
or other metal
cylinder 1 commu-
nicates with a flue
or chimney, and
has at the base an
inlet 2 fitted with
pivoted valves

opening inwardly. FIC.l.
An annular gas
burner 3 is fitted
above the inlet and
provided with a

dished deflector 4
of fireclay or the
like, by which a
high temperature is

intained in the
interior, and a fire-
clay cylinder or
lining 5 supports a curved cap or dome 47
An inverted conical vessel 6, made of fireclay,
porous earthenware, &c., and filled with sand
or powered chalk, is supported by lugs in the
upper part of the casing to prevent the heat from
passing off too rapidly and also to prevent down-
draught. Holes are also made in the sides of the
ylinder to te the draught

|/

P

3091. Hunt, B., [Brock, 4. D.]. Aug. 2.
Drawings to Specification.

. Buildi diot

for. A pipe,
m the cenire outwards

T

ing &e.,
bent into a doutle coil fro:

3118.

3119,
w1

Thomson, W. R. M., [ Mackenzie, F.
Aug. b,

FiG.2.

T D

Pi==

in opposite directions and having the ends broug
out on opposite sides, is used for radiating heat.

3118. Oosterwyck, J. B. van. Aug. 5.

G Hming—.appamtus.—-Fig. 11 shows “apparatus
for obtaining heat mechanically.” No further
description is given,

(For Figure see next column.)

Heating air in_apparatus for drying tea. A
cylindrical chest H, Fig. 2, fitted with a number
of steam-heated tubes %, is mounted upon an open
rectangular frame I fitted with a shiding tray &
over which the air passes to the tubes . Steam
is admitted to the lower front part of each chest H
by a pipe fitted with a regulating tap, the steam
coming into contact with the outer surfaces of the
tubes. A conical baffle-plate j distributes the
heated air under the whole of the drying trays E.
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The air current is regulated by the slides g.
Exhaust steam from an engine, steam from a
boiler, or superheated steam may be used. Each

vessel is provided with a pipe for the escape of
condensed steam to a main pipe which is fitted
with a trap.

3166. Whitaker, T., and Whitaker, W.
Aug. 10.

Heating air; thermostats.—In order to prevent
the air used in heating and ventilating buildings
from being overheated, the passage B, by means
of which air for the combustion of the fuel
enters the air-heating stove S, is fitted with a
valve V, which is actuated by a thermostatic
arrangement of metal bars P, Q, and R in the
stove, so as to cut off the supply of air when the
temperature becomes too great. The bars P, Q,
and R are fixed to levers N, M, and L, which are
pivoted on brackets D and E projecting from a
plate C on the front of the stove. The weight of
the valve V, and the chain or rod by which it is
connected to the lever L, keep the bars P &c. in
tension. When the apparatus is in use, the doors
of the ashpit A and all other openings to the grate
of the stove are closed. The lengths of the bars
and levers are made adjustable. The ap t

AN

:‘-VQ-'
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may be applied to ventilating-flues and to furnaces.
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3289. Charpentier, P. Aung. 22.
Heating water.—
Waste gases from FI1G.5.(Sht.3)

furnaces are sed I

through a tubp:siu e 8
water heater formed
by passing tubes B
through a vessel con-
taining water, the ends
of the tubes opening
into divided chambers
or flues D, E to cause
the gases to pass to
and fro in a zig-zag
path.

3365. Frost,J. Aug. 26.

Heating water.—In order to purify water con-
tainin, ium and calci Ipk for use
in boilers, barium hydrate is added to the water
and the magnesium and calcium hydrates formed
are converted into insoluble carbonates by expo-
sure to the air or by the addition of sodium
carbonate, soda ash, or “crystal” In another
method, barium sulphide is added to the water and

iron perchloride is then added to convert any
soluble calci Iphide produced into iron
Iphide and calci hloride. The water is
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allowed to stand so that the iron salt may settle
and may oxidize if any of the iron salt is dissolved.

3370. Redfern, G. ¥., [Sack, 0. and
Reunert,J.). Aug.28. Drawings to Specification.
Heating air—Air for use in a gas-producer

heated by passing it through a jacket surrounding .
the exhaust pipe of a gas engine. .

3451. Joh J. H., [B
la Bonniniére, Vicomte de]. Sept. 1.

Heating air.—A
pipe C! rising from
a box A? below the
fireplace A!, con-
veys heated air
into a hollow block
A from which it
passes into the
room of the floor

above, by an outlet
K. The pipe C'
is bent at Y so as

not to obstruct the
chimney.

3
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3539. Murdoch, H. H., [Kirkpatrick, R. S.]. Sept. 8.
JF1G.10. 5 FIG.5.
- (i
& Od’
= T =

Heating air by waste
furnace gases for use in dé ==
evaporating machinery. cHEE !
Fig. 5 shows a plant for & == == Sesesoc=
evaporating saccharine or AT 275 e e s e e
saline liquids. From the e e e
flue d° the waste gases as t e Ly Lo L
pass through piﬁes oY
traversing the air-heating
chamber E, into a flue d°
and thence by a flue d° to the chimnefy. A man- | 3645. Smith, J. ¥. Sept. 18,
hole cover d®allows access to the tubes for cleaning

purposes &c. The pipes ¢? are cast with a pair of
square or hexagonal flanges at each end, as shown
in Figs. 9 and 10. Thus when the tubes are placed
in gositior., continuous walls are formed, as shown
in Fig. 9. The spaces between the walls are filled
with sand to make airtight joints. The air enters
below, and passes up among the tubes to the

delivery pipe.

3584. Smith, E. B.
Non - conducting

coverings.—In a re-

fri , the pre- |

Sept. 13.
FI1G.3.

Digesters.—Fig. 6
shows a closed
vessel for treating
offal or vegetable
or other refuse, or
for boiling bones
or soap, or in other
operations in which
noxious fumes are
generated. By
means of an ejector
or jet pump B!, of
special  construc-
tion, the fumes or
vapours are dis-

serving chamber is
lined with air-cells
formed in sections
D. The cells are
formed of water-
proof paper secured
to division frames,
the join#s being
airtight. Tongues
d are formed on
each section for securing the sections to one
another and to corner pieces.

3594. Carré, F. P. E., and Jullien, E.
Sept. 13. Drawings to Specification.
Non-conducting coverings for the walls of refrige-

rating-chambers. To prevent subsidence of non-

conducting materials, such as wool, flocks, &c., they
are cemented to the walls by quick-drying oil
varnish ; or bundles of straw, cut even at their
ends, may be Fhwd upright one above another ;
or carded wool is surrounded by woven fabrics and
held by cappadines
fabrics thus form

e walls,

10004

ing through the layer, the
being nailed or cemented to

193

ged into a drain ]
or sewer L.

3649. Hirsch, H. Sept. 18.

224

ANUONNN
2000

DSOS

o

\!

Heating water.—Boilers are filled nearly to the |
water level with small balls or particles of glass or |
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other vitreous, non-oxidizable, or non-soluble ma-
terials, or of other materials coated with glass or
the like. Fig. 2 shows the invention as applied to
a Cornish steam-boiler.

3706. Johnson, J. H., [Dion, C., and Bay-
lis, J). Sept. 21.

Thermostats—The temp

engage. The damper V' thus cuis off the blast
from the underside of the grate, and opeus a port
leading to the upper side of the grate. If the
temperature falls, the upper port is closed and the
lower one opened.

3713. Lawrence, W. Sept.22.

_FIG.L
I3

Heating liquids.—Relates
to apparatus for cooling
liquid and semi-liquid
materials including brewers’
wor"ts, beer, distillers’ mash,

ture of a pering-
chamber is regulated by regulating the blast to the
furnace employed for heating the chamber. A
pyrometer P!, Fig. 7, in connection with the
chamber actuates a pointer S movingover a dial T.
The end of the pointer is formed with a suitable
device to keep it in contact with the face of a
plate T" placed on the circumference of the dial.
The plate is isolated from the dial, and is divided
into two parts separated by non-conducting
material. The inner end of the pointer S is con-
nected to the negative poles of two electromagnets
2, 3, Figs. 10 and 11, and the two parts of the
plate T to the positive poles. A frame U* secured
to the door UP of the blasts carries a shaft V,
passing through the door and carrying on its inner
end a damper V. An escapement rod Y on the
shaft has a hook y at one end which engages with
a hook z on the end of an arm Z, the other end 3*
of the rod ging with a corr ding pro-
jection #* on the arm. The arm Z is carried by a

P

milk, &c., appli-
cable also, “by a converse
“use or application,” for
heating liquids. The liquid
to be cooled flows by gravity
from a supply and dis-
tributing trough A, Fig. 1,
over the external surfaces of two corrugated
copper plates ¢ and f which are soldered and other-
wise united to gun-metal end-plates g so as to
form a serpentine passage for the cooling-liquid
which enters at theg)nttom by a pipe i and escapes
at the top by a pipe . The cooled liquid falls
into a trough k. Theliquid is distributed over
ling-surf; Yy projecti I. Hooks gx
provided to hold a can

vas or india-rubber s
when the refrigerator is in use. Fig. 4 sh

th ¥t t of the app , the cooli
chamber being carried on trunnions RX i
vertically-adjusted bearings U on pillars V, so
the apparatus may be used in an inclined posi
or turned over, or placed in any position

support on the frame U!, and turns an arm Z!
nearly at right-angles to it. An t 5

: hied

pivoted to the end of a rod 6

leaning and washing out. The liguid to be
flows ively over the surfaces of two

with a toothed wheel 4 loose on the shaft
V, and a pawl carried by the wheel 4 engages with
a ratchet-wheel 7 fixed on the shaft. When the
temperature of the chamber rises above a certain
point, the pointer S advances until it passes the
division line of the plate T, thus breaking the
current from the magnets 3, and forming a circuit
with the magnets 2. The arm Z is then attracted
by the magnets 2, the projections 7', 2! are dis-
engaged, and the rod Y revolved by the action of
~# drum X on the shaft V, until the hooks g, =

191

serpentine passages P and Q, Fig. 7, through
two refrigerating liquids at diff D
are simul ly circulated. The singl

may also be mounted on trunnions. The
water enters by a pipe ¢ which is connected
perforated pipe ¢ for the better distribu
the liquid. The water escape pipes g* ma
to the cold-water tank. Milk may be first
in the upper compartment P, and then cool
the lower compartment Q, the object of

cess being to purify the milk by “

_——
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*“ decomposition ;”’ for the same purpose, water is
treated E‘y)spassing it continuously from the bottom
and upwards through the inside of the apparatus
to heat the water, which is then cooled by running
over the outside of the apparatus.

3773. Scott, H. P., and Zerbe, B. H.

Sept. 28.

Non-conducting coverings and compositions.—Mica
is_pulverized and mixed with cotton, hemp, or
other fibrous material. The mixture is used as a
non-conducting packing or covering for steam
engines, safes, boilers, steam or hot-air pipes,
roofs, &c.

3790. Dalziel, T. B. Sept. 29.

FIG.2 Nm

Heating air—
The air entering
an apartment is
warmed by con-
tact with a hollow
hearth H of a
fireplace. The
hearth H is sup-

rted above a
hearthstone by legs
1, thus forming a
chamber com-
municating with
the outer air by
a hole in the
wall behind the
fireplace.

3893. Lane, T. Oct. 7.

Heating waler and
other i quids.—The
firebox of the boiler is

openings f lead into the side spaces e of the fire-
box ancgisare formed by leaying open spaces in the
brickwork ; or perforated bricks may be used in
building the portions of the walls between the

FIG.I. FlG.2.
c! c2f el el
hf
Pl ¢
T f e \
& 7/
EE f: )
2]
& & HRE2

lines 1, 2. Air is admitted to the chamber through
hollow stays % fitted at the upper part of the front
of the firebox, and also through perforationsin the
firedoor. In some cases, small apertures are
formed through the brick walls, so that if any
unconsumed gases pass through the side openings
f with the draught, they will be consumed by
heated air passing through the small apertures.
Firebricks or the like form distance-pieces in the
side spaces ¢ outside the chamber, and hoop iron
may be worked into and among the firebricks to
strengthen the walls. In Fig. 3, the side walls
terminate below the top of the firebox, thus
exposing nearly the whole of the crown-plate to
the fire.

3917. Meinen, J. G. Oct. 10.

Heating water and other
liquids.—In a combined
apparatus or urn for
supplying hot water and
various hot beverages, the
cylindrical or other re-

rovided with a cham-

tacles B which con-

r of fireclay or other
suitable refractory
material enclosing the
fire for the purpose of
retaining the smoke
&c. until it is com-
pletely consumed. The smoke &e. rises to the top
of the chamber, descends again, and then passes
through openings at the sides. The arrangement
is described in ion with a 1 tive fire-
box but is also agplicab]e to apparatus for boiling
or heating liquids. Fiis. 1 and 2 show sections
of the arrangement taken at right-angles to one
another. The top and front of the chamber are
formed by the crown and front of the firebox, and
the remaining walls ¢!, ¢* are supported on a
plate d surrounding the firebars, a tiggt joint being
made to prevent the entrance of air. The side

195

tain- tea, coffee, milk, or
other beverages, dip into
the cylindrical vessel A
which is closed at the top.
The receptacles B are
provided with removable
covers b and with taps D. The vessel A which
contains water is also provided with a tap E and a
cover ¢. A rod attached to the float I passes
through guides in the cover ¢ and is raised a
short distance by the water in the vessel A, but
falls when the water level descends below a certain

int. The urn is supported on the hollow base
F by rollers G which run on a flange H fixed
inside the base. Within the latter is a ring of gas
jets for heating the water &c. The urn is proviged
with handles for lifting and turning it.
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3949. Brook, 4122, & . Oct. 24. Drawings to Speci-
E.,and Wilson, S K i rontyd Ara o
A. Oct.12. .
Al H Non-conducting coverings.— A food-warmer is
Heating water.— d with a ducting covering of flannel,
A gas producer B A or of thick hair felt round which successive layers (
for use on a steam- = of brown paper and baize, wood, or thin metal are
boat or in other =) ' wrapped.
sitnations is con- B8 _1/
structed with a T8 DiE o F JIE .53
casing in the form ) \ {
ot siyentialivollcigisss 4130. Sambrook, W. Oct. 25.
which can be used
for heating water. 2 AR ‘

3974. Shorland, G. L. Oct. 14.

Heating buildings &c—The iron pipes used to
convey air for heating purposes are coated inside
and outside with glass enamel, to give them a
smooth surface which will not retain dust &e.
The openings of the pipes may be coloured to
h ize with the d tions of the buildi

4106. Leoni, S. Oct. 24.

Heating water.—In an apparatus for heati
water of the type described in Specification No.
596, A.D. 1873, [Abridgment Class Steam gene- *
rators], the water passes by a non-return valve B
into a chamber A which has a delivery pipe D.
Steam from a boiler is led into an internal pipe E

which is provided with a cock T outside the

hamb The”[;zpe is fitted with a drain pipe K

and is perforated, nozzles L being fitted on the

perforati The chamb may be provided with

a diaphragm and an internal pipe t. gh which

the internal steam pipe passes, so that the water

comes into more direct contact with the steam.

Heating water.— The steam intermingles with the water, a non-return

Portable boilers for o i valve F on the internal pipe preventing concussion
heating water for A oo in the steam pipe S due to condensation of the ‘
domestic purposes are oo steam. L
built up of narrow = il 3
rectangular sections A,
Fig. Gd, which arch;n- £ f
nected by pipes F for 4180. Bo; 5 . 28. v
the circulation of water through them and are ol WOk 28
heated by gas b laced und h the Heating water.—For purifying and heating river

lower sections. The plates on the ends of each | or other water for steam boiler-feed and for other
section are provided with handholes and project | purposes, the water is treated in a boiler-shaped
beyond the sides, top, and bottom of the sections | vessel a, Fig. 3, placed at the side of one or
s0 that flues for the passage of the hot gases are | more steam boilers, the heating being
formed between the sections. The whole arrange- E:rhly by the circulation of waste gases from the
ment may be enclosed in an outer case and may be ilers, and partly by the exhaust or other waste
fitted with an overhead water tank K or with a | steam from steam engines or from other sources..
hot-air closet or with a steam-chamber M, Fig. 8, | An outer flue i passing round the vessel
into which steam cooking-vessels N are inserted. | communicates with the boiler flues, dampers being
Another form of section which may be used con- | fitted to cut off the flue i when required. The.
sists of two of the gul t ted | or other water enters by the pipe e, and the
at the back by a transverse section so that a central | well water enters by the pipe » whicix is oonn@
space for the passage of the hot gases is formed | by a branch ! with a pipe leading in the con:

when the front cover is attached. water of the engine. The exhaust steam enters
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the pipe . The
vessel is provided
with two flues b,
and the water
passes through an

7

7
. ﬁﬁ ]"b,._, FIG.3. &Y =

opening into one
ﬂ:: band circulat:
through a pipe g
into tge other flue,
and then passes to i
the discharge pipe v
h which is fitted

with a thermo-

meter, and a LOSTOTTY

valve, to shut off
the water which passes through the pipe %' to a
ump at p. The circulating-liquid deposits its
1mpurities at the bottom of the vessel and in the
flues. A blow-off mud-cock / is provided at the
front of the vessel, and plugs 4 are fitted fo each
flue & to run the sediment into the vessel . A
hopper g is provided for mixing the chemicals used
for pr ing incrustati r precipitating impuri-
ties. In a modification, shown in Fig. 5, the vessel
@ is made square-shaped as shown or otherwise,and
is fixed between two boilers ¢ and d, the sides of
the vessel forming a portion of the side flues of the
boilers which unite in a flue 5 opening at the front

|

into a smoke flue 5* leading to the chimney. When
steam is generated in the closed vessel ¢, it may be
utilized for drying or for other purposes.

Steam traps.—
The receiver C,
into which the
generated steam
and remaining
water are
from a coiled
water-tube boiler,
is fitted with a
steam trap, formed
of a float P and

valve p, for
discharging the
water.

4373. Hamer, W. Nov. 11

Steam traps for steam pipes, cylinders, and other

vessels containing or conveying steam. The stem
of the valve C is fitted with a float B, made of
wood or other light material, or consisting of a
hollow copper ball, which is lifted by the accumu-

lating water so as to open the valve C and discharge

the water through the opening F.

4488. Quick, R. Nov. 20. [Provisional
protection only.j

Heating water.—Relates to the heating of baths
by means of gas jets under the bath. The burners
are surrounded by a rim or flange to confine the
hot gases, which pass to one end of the bath along
a passage or flue at the bottom and return along a
similar flue to an outlet outside the rim or ﬂnnie.
The aperture through which access is had to the
burner is closed by a door or slide of perforated
metal, which admits air freely. A metal tray
containing sand is placed below the burners.

4612. Tongue, J. G., [Montgomery, A.].
Nov. 29. Drawings to Specification. [Provi-
sional protection only.]

Non-conducting coverings.—Relates to the use of

a vacuum chamber or a vessel surrounded by a

hamber for keeping the tents of the

chamber or vessel either warm or cold or at a

uniform temperature, and is stated to be applicable

to ice - houses, refrigerators, steam boilers,
engines, &c.
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4616. McIvor, R. Nov. 29.

Non  conducting coverings and compositions.—
Granulated cork or cork shavings are held together
by glue, shellac, or the like mixed with oxide of
zinc or other metal, and the mass is rolled or
spread into sheets which are nsed for covering
steam boilers, pipes, &c. to prevent the radiation
of heat. The sheets may be backed on one side
with canvas. They are wrapped round the pipe
&c., and the ends which meet are bevelled so as to
overlap, and are glued together or otherwise
connected.

4752. Bond, F. T. Dec. 8.

[Provisional
protection only.]

Heating air—An apparatus for heating a cur-
rent of air for ventilating rooms &c. consists of
a vertical cylindrical vessel of sheet metal contain-
ing a hollow truncated cone, made preferably of
sheet copper, the upper and larger end of the cone
fitting upon the upper end of the cylinder, while
the lower end is connected by a tube to a source of
fresh air. The air passing through the conical
vessel into the room is heated by burning jets of

issuing from a tube surrounding the vessel, or
E;sone or more.circular wicks burning benzoline or

the purpose of preventing the spreading of

Eartitions lined on either side with thin wood,
or
fires

4775. XLake, W. R., [Linsley, J. 8.].
Dec. 9. Drawings to Specification.

Heating buildings dc.—Churches, schools, hos-
pitals, offices, &c. are warmed by steam or hot
water pipes laid in the floors under slabs of con-
crete, clay, soapstone, marble, or other suitable
material. The steam pipes are laid in an inclined
position to allow condensed water to run off. The
slabs may be supported by perforated concrete
slabs, if desired.

Heating air—Air for the ventilation of the
buildings mentioned above is heated by passing
over steam or hot-water pipes or other heat-radiatin
apparatus placed over the apertures of horizontal
flues Jeading into a large air reservoir in the lower
part of the building.

l48('0'(. Ritchie, C. Dec. 13. Drawings to

other hydrocarbon.  The cylinder is supported on
small feet attached to its lower edges. The com-
bustion products pass away through a pipe con-
nected to a hole in the upper part of the side of
the cylinder. To reduce the temperature of the
combustion products, they may be led through a
number of smaller pipes which cool them as they
pass from the upper parts of the cylinder to a
circular chamber surrounding the base of the
cylinder, to which chamber the chimney is
attached. sl

4762. Windhausen, F.
to Specification.

Heating air—Air for heating and drying pur-
poses and for ventilation is heated by compressing
1t in a piston pump. The air at atmospheric pres-
sure is drawn into a cylinder by the movement of
a piston, is expanded and cooled by closing the
inlet early in the stroke, and is forced through a
cooling-chamber in which it is warmed slightly by
the heat given up by the substances theremm. The
air is drawn from this chamber by another piston
pump and is compr back to the atmospheric
pressure, becoming hot in the operation. The

iston-rods of the two pumps are connected by a
am and operated by a crank or other mears.

Dec. 8. Drawings

4768. McKenzie, G. R. Dec. 9.

Compositions, non-conductors of heat.—A mixture
of ground crystals of sodium carbonate and saw-
dust is filled in between the floors and ceilings of
buildings and also in the internal spaces of wall

V3

Heating air—Air for ventilation is heated by
passing through a perforated casing surrounding a
series of horizontal or vertical pipes used for con-
densing the vapours from a gas lamp ; or the casing
may surround the pipe for conveying the smoke
and heated gas from a gas stove or a fireplace to
the chimney flue.

4816. Dec. 13.

Blamires, T. H.

Thermostats. — Liquid contained in a closed
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annular v A has an ontlet by the tube B into

i
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a'cup C closed by a diaphragm. As the liquid ex-
nds or contracts, the diaphragm is raised or
epressed, thereby giving motion to the piston D
which bears upon the lever E connected to a valve
rod G, or direct to ventilator and like apparatus.
The valve rod G operates valves which control the
flow to the vessel H of hot water by the branch J
and cold water by the branch J'. The vessel H
contains a vessel similar to the vessel A, and the
variations of the liquid which it contains gives
motion to the piston K. TFrom this, power is
taken by rope and pulley, rack and pinion, or bell-
crank gear. The piston may be packed by means
of a cup-leather, instead of using a diaphragm, or
the piston may be dispensed with, a Bourdon
gauge tube being employed. The lever E may be
operated by an electromagnet, the circait of which
is closed by the expansion of a mercury column.
The apparatus is stated to be applicable for con-
trolling the flow of hot or cold water, steam, gas,
&c. through pipes, and for regulating the tempera-
ture of rooms, buildings, baths, dyers’ and brewers’
vats, and for regulating chemical operations or
other purposes which can be effected by the open-
ing or closing of valves, ventilators, &c.

4817. Gray, D.
tection only.]

Steam traps—An app used for

Dec. 13. [Provisional pro-

which form a partition, along the flue G to the
chimney. If the chimney is at the front, the
gases are led from the combustion chamber along
the flues G also. Each of the tubes E carries

water from the compressed air employed for work-
ing coal-cutting machines but also applicable for
separating water from steam or other d

fluids is provided with a trap for the escape of the
separatog water. The casing in which the water
accamulates is provided with a float connected by
a lever to a hollow cylindrical piston valye, which
is acted upon by the pressure at each end. When
water requires to be discharged, the float rises and
moves the valve so that holes in the inner side of
the valve shell, through the valve, and through
the outer side of the valve shell and of the mam
casing are brought into line, the water being then
discharged by the internal pressure. When used
with steam, one connection only between the appa-
ratus and the steam pipe is necessary, and the
steam need not be passed through the apparatus.

4879. Dec. 18.

Heating water.—A water-tube boiler for heating
water for conservatories, churches, and other build-
ings consists of a row of arched tubes E surmounted
by a row of tubes L and set in a brickwork casing
P. The tubes E, L are connected by sockets D to
rectangular tubes A, B respectively, and the tubes
A, B are connected at the front by bends C. The
tubes E, L lead into the rect: 1 tlow pipe

Seward, A.

flanges a, ¢, serving as baffles, and two flanges &
which separate the flues G, from the furnace
chamber. The tubes L have flanges s serving as
baffles. The vertical tubes H, Fig. 3, at the
back of the furnace are formed with or are
attached to an arched tube similar to the tubes
E, and at their lower ends are attached to a
rectangular tube L, which is connected by bends
J' to the longitudinal tubes A so as to maintain
the circulation in the tubes H. The outer set of
tubes L may be omitted, and two or more screens
of tubes H may be used.

4899. Rivers, B. G. Dec.19. [Provisional
protection only.]

F. The gases from the furnace pass throagh
the screen of tubes H, Fig. 3, and return from
the combustion chamber at the back by the flues
@, N, then passing over the pockets M, Fig. 1,

199

He water.—A tubular boiler for heating
water for warming conservatories, greenhouses,
and other horticultural &e. buildings is constructed
with pairs of ght-iron or other suitable tubes
set horizontally above the firebars and screwed
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into and passing through a saddle-shaped circu-
lating-chamber forming the front of the boiler,
the screwed parts of the tubes being perforated
to allow the water to circulate between the
chamber and the tubes. The tubes are secured
by nuts on the face and back of the circulati

more pieces of apparatus may be arranged in
series, in which case the generated steam is col-
lected in a separate boiler and heated again before
it is used, and the lating apparatus is d
to adjust all the reflectors simultaneously. ~ For

chamber. The nuts at the back may have taper
collars or ferrules. The back ends of the tung
are supported by brackets fixed to the walls of
the furnace. The circulating-chamber is divided
by an H-iron or other stiffener which separates the
inward and outward currents of water and sup-
rts the walls of the chamber. To ensure the
ree circulation of the water through the boiler
and the flow and return pipes, the tubes are in-
clined from the front to tge back of the furnace.

—_—

4940.
Dec.

Cordier,

A., [Mouchot, A. B.].

Solar heat, utilizing—Relates to a method of
and apparatus for utilizing the sun’s ra{s for
generating steam, boiling and distilling liquids,
cooking, desiccating various materials, melting
ores and metals, and for sugar-making and other
purposes. The Figure shows an apparatus for
generating steam. A reflector @, shaped as a
truncated cone, is mounted on a frame driven by
clockwork g so that its axis is kept perpendicular
to the sun’s disc. By means of suitable gearing
i it is also adjusted in correspondence with the
inclination of the earth's axis, The smaller base
of the truncated cone is closed by a plate «!, in
the centre of which is set a boiler composed of
two concentric shells of copper ¢!, ¢* provided with
rounded to) The liquid under treament is con-
tained in the s| between the two shells and

8U, king and other operations where a high
t ga;r is not ired, the boiler mayh‘%e
made of iron, clay, glass, or other material, and
the cover b may be of coloured glass or porce-
lain, or it may be dispensed with. To increase
the heating-surface of the boiler, it may have a
ribbed surface, or it may he composed of straight
or heliocoidal pipes.

4961. Dec. 22.

Hoyne, J. F.

Heating air.~In a method of heating air for use
in disinfecting, and dry'in% and other sub-
stances, the air is forced by a fan C into a vertical
cylindrical jacket B containing a cluster of tubes b
supplied with superheated steam from a su;
heater D by a pipe E. Or the steam may circulate
round the tubes, and the air pass through the
tubes. The heated air passes from the chamber B
by :edpipe F to the drying-apparatus. The con-
densed steam may be drawn off through an ordi-
nary waste pipe, which may convey it to another
superheater.

5016. Imray, J., [Brill, A., and Besson, P.].
Dec. 28.

Non-conducting coverings and compositions.—Re-
lates to the facture of a ial pounded
of cork and fibrous pulp, for use asa non-conduct-
ing casing for boilers, pipes, and the like, and for
otger purposes. The pulverized cork is inti
mixed with the paper pulp in excess of water,
the mixture kept agitated to promote the felting
of the pulp fibres. Pulp rags of good qllll.lz,
pulp from the waste of linen or hemp

from old ropes, is preferred. Soft wood may

i

the boiler is fitted with the usual safety and
other inlianees connected to pipes e. It is
black on the outside, and d with a

glass cover b. For large apparatus, the reflector
may be formed of a series of blades fitted on a
frame, as shown, and for small ones the reflectors
may be made to fold up like a fan. Two or

200

tituted for a portion of the pulp. The
terials are mixed together in a rag engine.
rags or other fibre may be first reduced to
the engine, and the cork afterwards Th
mixture is run into a vat together with the
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and is afterwards made into sheets, or moulded
into blocks. The material is treated either in the
ordinary frames used for hand-made paper, or in
the ordinary continuous paper-making machine,
when it is desired to produce sheets. The hand-
frames are dipped into the vat so as to take up
the material, the water draining off through the
wire gauze, and the frame being shaken so as to
equalize the pulp. The cover is then applied and
pressed down, and the sheet couched upon a sheet
of felt, alternate sheets of the material and the
felt being thus piled one over the other to a suffi-
cient height for charging into the press. The
sheets are pressed in a hydraulic or other press,
then placed in a drying-room, and afterwaids

lendered. When 1di d, the

P )

K e g the

moulds are filled with the mixture, and, after
allowing the water to drain off, the pulp is pressed,
and then removed from the mould and dried. The
moulds are made of several pieces of porous
material such as plaster, perforated metal, wire
gauze, &c.

5037. Oake-
shott, R. S.
Dec. 29.

Heating air for
ventilation. The
fresh air entering
a chamber B under
a stove by the
inlet A is heated
in tubes C leading
to the chamber D,
whence the heated
air flows into the
apartment &ec.
The tubes C are
heated by the gases
passing from the

rate E to the

ue H, and are
protected bya
baffle ¢%.

APPENDIX.

A.D. 1867.

——

2853. George, R. Oct. 11.

Heating air.—An air-heating aﬁ)e ¢, with coils or
convolutions as shown, is fitted within a large
casing @, in which the products of combustion
from the fire on the grate b circulate before g&s&
ing off by the flue ¢, which is controlled by a
damper. Air from outside the building passes
through the coil ¢ into the room &c. to be heated
and ilated. A separate ch may be
formed in the upper part of the casing @, into
which the air from the pipe ¢ is admitted before
passing into the room. The outer casing may be
covered with wirework. The coil and air chamber
are so arranged that the burning fuel does not
come into contact with them. Sliding doors are
fitted over the opening a’.
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and is afterwards made into sheets, or moulded
into blocks. The material is treated either in the
ordinary frames used for hand-made paper, or in
the ordinary continuous paper-making machine,
when it is desired to produce sheets. The hand-
frames are dipped into the vat so as to take up
the material, the water draining off through the
wire gauze, and the frame being shaken so as to
equalize the pulp. The cover is then applied and
pressed down, and the sheet couched upon a sheet
of felt, alternate sheets of the material and the
felt being thus piled one over the other to a suffi-
cient height for charging into the press. The
sheets are pressed in a hydraulic or other press,
then placed in a drying-room, and afterwaids
alendered. When Iding the d, the
moulds are filled with the mixture, and, after
allowing the water to drain off, the pulp is pressed,
and then removed from the mould and dried. The
moulds are made of several pieces of porous
material such as plaster, perforated metal, wire
gauze, &e.

5037. Oake~-
shott, R. S.
Dec. 29.

Heating air for
ventilation. The
fresh air entering
a chamber B under
a stove by the
inlet A is heated
in tubes C Jeading
to the chamber D,
whence the heated
air flows into the
apartment &ec.
The tubes C are
heated by the gases
| passing from the
| ﬁrate E to the
|

ue H, and are
| protected by a
! baffle ¢’.

APPENDIX.

A.D.

1867.

2853. George, R. Oct. 11.

Heating air.—An air-heating pipe ¢, with coils or
convolutions as shown, is fitted within a large
casing @, in which the products of combustion
from the fire on the grate b circulate before pass-
ing off by the flue ¢, which is controlled by a
damper. Air from outside the building passes
through the coil ¢ into the room &c. to be heated
and ventilated. A separate chamber may be
formed in the upper part of the casing a, into
which the air from the pipe ¢ is admitted before
passing into the room. The outer casing may be
covered with wirework. The coil and air chamber
are so arranged that the burning fuel does not
come into contact with them. Sliding doors are
fitted over the opening a*.
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and is afterwards made into sheets, or moulded
into blocks. The material is treated either in the
ordinary frames used for hand-made paper, or in
the ordinary continuous paper-making machine,
when it is desired to produce sheets. The hand-
frames are dipped into the vat so as to take up
the material, the water draining off through the
wire gauze, and the frame being shaken so as to
equalize the pulp. The cover is then applied and
pressed down, and the sheet couched upon a sheet
of felt, alternate sheets of the material and the
felt being thus piled one over the other to a suffi-
cient height for charging into the press. The
sheets are pressed in a hydraulic or other press,
then placed in a drying-room, and afterwaids
calendered. When Iding the pound, the
moulds are filled with the mixture, and, after
allowing the water to drain off, the pulp is pressed,
and then removed from the mould and dried. The
moulds are made of several pieces of porous
material such as plaster, perforated metal, wire
gauze, &ec.

5037. Oake=-
shott, R. S.
Dec. 29.

Heating air for
ventilation. The
fresh air entering
a chamber B under
a stove by the
inlet A is heated
in tubes C leading
to the chamber D,
whence the heated
air flows into the
apartment &e.
The tubes C are
heated by the gases
passing from the
grate E to the
flue H, and are
\ protected by a

baffle

APPENDIX.

A.D.

1867.

2853. George, R. Oct. 11.

Heating air.—An air-heating pipe ¢, with coils or
convolutions as shown, is fitted within a large
casing @, in which the products of combustion
from the fire on the grate b circulate before pass-
ing off by the flue ¢, which is controlled by a
damper. Air from outside the building passes
through the coil ¢ into the room &c. to be heated
and ventilated. A separate chamber may be
formed in the upper part of the casing a, into
which the air from the ;‘;Fipe ¢is admitted before
passing into the room. The outer casing may be
covered with wirework. The coil and air chamber
are so arranged that the burning fuel does not
come into contact with them. Sliding doors are
fitted over the opening a*.
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PATENT

ACTS AND RULES.
’ Patents, Designs,and Trade Marks Act, 1883.
by post 1s. 9d.
Patents, Designs, and Trade Marks (Amendment) Act,
1885. 1id., by post 2d.
Patents Act, 1886. 13d., by post 2d.
Patents, Dmxgns, and Trade Marks Act, 1883.
by post 2d.
Patents Act, 1901. }d., by post 1d.
Patents Act, 1902. }d., by post 1d.
Patents Rules, 1903. 6d., by post 7d.
\ Designs Rules, 1890. 6d., by post 63d.
Designs Rules (Lace), 1893. 1d., by post 1id.
Designs Rules, 1898. 1d., by post 13d.
Trade Marks Rules, 1890. 6d., by post 74.
Trade Marks Rules, 1897. 1d., by post 14d.
Trade Marks Rules, 1898. 1d., by post 13d.
Register of Patent Agents’ Rules, 1889 and 1891, 2d.,
by post 2}d.

1s. T4d.,

13d.,

)
JOURNALS.

ILLUSTRATED OFFICIAL JOURNAL (PATENTS).
Published every Wednesday. 6d., by post 8d.
Annual Subscription, including postage, 17. 15s. ;
Quarterly Subscription, 8s. 94. CONTENTS :—
Oﬁeml Nonc%s Apphcatxons for Pnben'.s—

of
Speclﬁcaclons —Patents Sealed—Renewal Fees
Paid—Patents Void—Applications Abandoned &ec.
‘—Specifications &c. Published—Designs Regis-
tered —Illustrated Abridgments of Current
Specifications—and Reports of Patent &e. Cases.
1884, Vols. I. and IL. 3. 8s.
1885-1887. Vols. IIL-VIIL. 11 6s. each.
1888-1903. Vols. IX.-XXIIL. 1% 6s.

. each,
TRADE MARKS JOURNAL. Published every
Wednesday. 6d., by post, 84. Annual Subscrip-
tion, including postage, 1. 15s. Quarterly Sub-
scription, 8s. 9d. CONTENTS :—Illustrations of
Trade Marks applied for, and the Name and
Calling of Applicants.

1876-1887. Nos. 1 to 509.
1888. Nos. 510 to 561, 1s. 6d. each.

1889-1903, Nos.562 to 1344, 6d. each, by post 8d.
Subscriptions to the above Journals will not be

received for a shorter period than three months,
such period to commence on either of the follow-

1. each,

S — <R

ing dates :—
1st January, 1st July, or
1st April, 1st October.
Annual Subscriptions to date from lst January in
each year.

141,000 Wt 15954 1103 D &S 2 15921

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,

1889-1903. 6d. each number.
volumes according to size.

DIGESTS of CASES reported in Vols. I.-V., 1s. each ;
Vols. VI.-XIX., 64. each.

CONSOLIDATED DIGEST of CASES reported in
Vols. I.-X., b5s. per copy, by post 5s. B5d.;
Vols. XI.-XVI., 5s. per copy, by post 5. 4d.

Price of yearly

PRINTED SPECIFICATIONS OF
PATENTS. 1617-1903.

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 ABRIDGMENT CrLAsses and INpeEx HEAD-
INGS, to which Inventions are assigned m the
Official Publications of the Patent Office. 1s. by
post 1s. 64,

ABRIDGMENTS OF SPECIFICA-
TIONS.

(A).—Illustrated volumes of Abridgments of Specifi-
cations in accordance with the classification in
the ABRIDGMENT-CrAss AND INDEX KEY have
been published, or are in course of preparation,
for eight consecutive periods, dealing completely
with all specifications published from 1855 to the
present date. There are 146 volumes for each of
these eight periods, and the price of each volume
is 1s., including inland postage.

List of Illustrated Volumes.

L ACIDS. ALKALIES, OXIDES, AND SALTS, INORGANIC,
IDS AND SALTS, ORGANIC, AND OTHER CARBON
coxronnns, (including Dyes
3. Al vsn‘nsmo AND DISPLAYING.
4. AERONAUTI
5. Aomcux:mxu. APPLIANCES, FARMYARD AND LIKE,
[ luding the housing, feeding, and treatment of

mals],
8. AGRIOULTURAL APPLIANCES FOR THE TREATMENT OF
LAND AND CROPS, [i
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7. AIR AND GAS ENGINES.

8, AIR AND GASES, COMPRESSING, EXHAUSTING, MOVING,
AND OTHERWISE TREATING.

9. AMMUNITION, TORPEDOES, EXPLOSIVES, AND PYRO-

ECHNICS.
10. AI\'DKAL-POWBB ENGINES AND MISCELLANEOUS
MOTO!

1L Am'm's‘ I\ STRUMENTS AND MATERIALS.

12. BEARINGS AND LUBRICATING-APPARATUS.

18. BELLS, GONGS, FOGHORNS, SIRENS, AND WHISTLES.
14, BEVERAGES, [(excepling Tea, coffee, cocos, and like

verages].
15. BLEACHING, DYEIN AND WASHING

TEXTILE
HATERILLS, YAB\ , FABRICS, AND THE LIKE,
[excepting

16. BOOKS, [mcllu?l‘nv Cards and card cases and the like].

17. BOOTS AND SHOES.

18. BOXES AND cnsxs, [excepting Trunks,
hand and like travelling b
other wickerwork].

ortmnnteauu
ags, baskets, hampers, and

31 GASKS AND DARRELS,

22, CEMENTS AND LIKE COMPOSITIONS.

23, CENTRIFUGAL DRYING, SEPARATING, AND MIXING
MACHINES AND APPARATUS.

24. CHAINS, CHAIN CABLES, SHACKLES, AND SWIVELS,

25, CBIX\EYS AND FLUES, 1t

70. INDIA-RUBBER AND GUTTA-PERCHA, [including Plastic
compositions and Materials of constructive utility,
other v.hnu metals and stone].

71, INJECTORS AND EJECTORS.

7” IRON A.\b STEEL MANUFACTURE.

73. LABELS, BADGES, COINS, TOKENS, AND TICKETS.
4. LACE-MAKING, ENITTING, NETTING, BRAIDING, AND
PLAITING.
75. LAMPS, CANDLESTIOKS, GASALIERS, AND OTHER ILLU-
MINATING-APPARATUS, [excepting Electric lamps].

76. LEATHER, (including Treatment of hides and skins],

77. LIFE-SAVING, [MARINE], AND SWIMMING AND BATHING
APPLIANCES,

78. LIFTING, HAULING, AND LOADING, [including Lowering,

lndmx. and Unl oading].

79. LOCOMOTIVES AND MOTOR VEHICLES FOR ROAD AND
RAIL, [includlnq Portable and semi-portable engines).

80, MECHANISM AND MILL GEARIN

8L. MEDICINE, swkezmr. AND DENTISTR

82. METALS AND ALLOYS, [excepting Iron and Steel
manufacture].

83, METALS, CUTTING AND WORKING,

84. MILKING, CHURNING, AND CHEESE-MAEKING.

85, MINING, GQU:\RRYL\G, TUNNELLING, AND WELL-
SINEIN

86, MX!H\G ABD A?ITATH;G MACBI\'BS AND APPLIANCES,

G.

ps).
26, Cl.ossls. URINALS, BATHS, LAVATORIES, AND LIKE
SANITARY APPLIANCES.
27, COIN-FREED APPARATUS AND THE LIEE.
2. Cooxmo AND xn-cmm APPLIANCES, BREAD-MAKING,

AND FECTIONER
20, Coou\o AND ICE-: !AK]NG [including Refrigerators

d Ice-storing).
30. OUTLERY
81, CUTTING, PUNCHING, AND PERFORATING PAPER,

P
LEATHER, AND FABRICS, [including the general treat-
ment of paper after its manufacture].
$2. DISTILLING, CONCENTRATING, EVAPORATING, AND
NG LIQUIDS, [ St gine con-

densers].

sﬁ: gmms AND SEWERS.

36, DYNAMO-ELECTRIC GENERATORS AND MOTORS, [
cluding Frictional and influence machines, mu’nem.
and the like].

88, ELECTRICITY, CONDUCTING AND INSULATING.

387. ELECTRICITY, MEASURING AND TESTING.

38, ELECTRICITY, REGULATING AND DISTRIBUTING.

39, ELECTRIC LAMPS AND Pumucns

40. ELECTRIC TELEGRAPHS AND TELE!

41, Lxlc:'no%\'sls. [including Electrodeposmon aud Electro-
platio;

42, AND FINISHING WOVE

FABRICS, DRESSING
MANUFACTURING FELTED, [including Foldlng. Wlnd-

ing, Measuring, and Packing;

43, FASTENINGS, Dmsss. (lnclud(ng Jewellery].

44, FASTENINGS, LOCK, LATO! , AND OTHER, [in-

cluding Safes and strong-rooms’

S)\Cl. RELLIS, AND WIRE N

. AND OTHERWISE pvnmrme LIQUIDS.
‘mx En'l\c'rw\' AND PREVENTION OF.

ISH AND FISHIN:

FOOD PREPARATIONS AND FOOD-PRESERVING.

50. FUEL, MANUFACTURE OF.

61. FURNACES AND KILNS, [including Blowpipes and blow-

ipe_burners ; Smiths' forges and rivet hearths ; and

moke and fumes, Treating].

62. FURNITURE AND UPHOLSTERY.

63. GALVANIC BATTERIES.

54. GAS DISTRIBUTION.

55. GAS MANUFACTURE.

5. GLASS.

57. GOVERNORS, SPEED-REGULATING, FOR ENGINES AND

MACHINERY.

58. Gux:] ]A\D SBBDS. TREATING, [including Flour and

69. GRINDING, ORUSHING, PULVERIZING, AND THE
LIKE.

00. GRINDING OR ABRADING, AND BURNI:

SHIN

H.A\I‘D TOOLS AND BENCHES FOR THE USE Ol‘ METAL,

0D, AND STONE WORKERS.

62, H..\R\Bss AND SADDLERY.

63, HATS AND OTHER HEAD COVERING:

&4, HBATI\G [excepting Furnaces and kilns and Stoves,

ranges, and fireplaces].

6. HINGES, HINGE-JOINTS, AND DOOR AND GATE FUR-
NITO n AND A
Lock, latch, bolt, and other).

88, HOLLOW- WABK. including ~ Buckets, Pans, Kettles,
Saucepans, and Water-cans].

61 HORSE-SHOES.

88, HYDRAULIC ENGINEERING.

69, HYDRAULIC MACHINERY AND APPARATUS, [excepting
lPu ‘&s and other means for raising and forcing
iqui

entri apparaf
FLASTIO AND POWDERED sumno
&llmludmgpkncks, building and paving blocks,
28, and
88, MUSIC AND MUSIOAL INSTRUMENTS,
89. I\AXLS. RIVETS, BOLTS AND NUTS, SCREWS, AND LIKE

ENINGS.
90. hO\—XBTALLlC ELEMENTS.

9L, OILS, FATS, LUBRICANTS, CANDLES, AND SOAPS.
02 Onmxmcx AND MACHINE GUNS.

ratus].
87. MOULD!&G

D, AND PAPIBB MAOHE,
msmnunm’& lincludi
\numea.l Surveying, Mathematical, a

ogical Instruments].
98. Pno'roon APHY,
99, PIPES, TUBES, AND HOSE.
100. PRINTING, LETTERPRESS AND LITHOGRAPHIC,
101, PRINTING OTHER THAN LETTERPRESS OR LITHO-

Optic
Me&o‘;%—l'

R MEANS FOR RAISING AND FORCING

LIQUIDS, [excepting Rotary Pumps].
103. RAILWAY A ICLES.
104. Ranwus AND
105. RAILWAY

SIGNALS AND CO)!)(UNICATR\G—APEAW!.
108. REGISTERING, INDICATING, MEASURING, AND O

ALCU-
LATING, [excepting Signalling and indicating by

107. ROADS AND WAYS.
108. ROA.D VBHXCLBS. )

100; ROTARY: xuux\‘xs. PUMPS, BLOWERS, EXHAUSTERS,
AND METERS.
111 SEWAGE, TREATMENT oF, Undudlnv Manure].
11" SEWING AND EMBROID
saxys. BOATS, AND mns, Div.
va. IL
ns SHop, PUBLICHOUSS, AND WAREHOUSE FITTINGS AND

ACC! RIES,

7. SlF‘NI\G Al\"D SEPARA’

118. SIGNALLING AND INDICA'HNG BY SIGNALS, [excepting
Railway sxgnnls and communicating-apparatus].

119, SMALL-ARM
120, smumm [mcludl the preparation of fibrous
materials and the doubling o( yarns and threads).
121 STABCE GUM S(zliAGLU AND OTHER STIFF
D AD:

TE]
S'rxlm nnoxkx& [including Details common to fluid~

pressure ally’
123, STEAM GENERATORS, [mepltna Furnaces).
124, STOI\B MAnBLx AND THE LIKE, G AND
125, STOPg%I}(IhG Al\l’;} BOTTLING, [including Bottles, jars,
126, STOVES, RANGES, AND FIREPLACES.
127. SUGAR.
128, TABLE ARTICLES AND APPLIANCES.
1"9 TEA, COFFEE, COCOA, AND LIKE BEVERAGES,
0. TOBACCO.
131, TOILET AND HAIRDRESSING ARTICLES, AND PER-
mnm‘

132. TOYS, GAMES, AND RCISES.
133, TBUBES. POBmN'I’BAUS, HAND AND LIKE mm

\

BA S, BASEETS, HAMPERS, AND OTHER WICKER=

134, UMBRBLLAS' PARASOLS, AND WALKING-STIOKS.
135. VALVES AND COCKS.

136. VELOCIPEDES.
137. VENTILATION

-
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138. WASHING AND CLEANING COLOTHES, DOMESTIO
ARTICLES. AND BUILDINGS.

139. WATCHES, CLOCKS, AND OTHER Tluxxgnnm

140. WATERPROOF AND SIMILAR FABR]

141, Wmm\e-,\n REL.

142, WEAVING AND WOVEN FABRICS,

143. WEIGHING -APPARATUS.

144. WHEELS FOR VEHICLES, [excepting Wheels for Loco-
motivesand tramway and tmmon engines ; Railway
and tramway vehicles : and Toys].

145. WOOD AND WOOD-WORKING MACHINERY.

148. Wlm'me mmuxx?‘rs AND STATIONERY AND WRIT-

List of Periods.

1855 -1866. (In course of Publication.)
1867 -1876. (In course of Publication.)
1877 -1888.

1884 -1888.

1889 -1892.

1893 - 1896.

1897 -1900.

1901 -1904. (Ir Preparation.)

NOZICE~Volumes in course of publication can be
obtained sheet by sheet, as printed, by payment in
advance of a subseription of 2. for each volume,
ineluding inland postage, The sheets already
printed can be seen in the Patent Office Library
and in some of the principal provincial Libraries.

(B).— Unillustrated volumes of Abridgments of Speci-
fications from 1617 to 1866. For the period before
1855 and for the penod 1855 to 1866 nnm nhe

of the il d series is

reference may be made to the unillustrated series
of abridgments, but it must be borne in mind that
this series is not in accordance with the above
classification and does not deal completely with
all the pnbhshed specifications belonging to those
periods. The price of each volume in this series
is 2s., including inland postage.

List of Unillustrated Volumes.

(The numben wuhln brackets !ollomlnq the titles are the
1 numbers of the volumes).

ACIDS, ALKALIES, OXIDES, AND SALTS:—(40.) 1622-1866
AERONAUTICS, (41) 1815-1886.

AGRICULTURE *
_ rvAL mm Immm%m‘s (81) 1318-1860
AND

IL- 3
[(m:)lw{lw ‘the cles.nsing. drying, a,ud. ntorlng of grain].

———Drv. IIL.— AGRICULTURAL AND TRACTION ENGINES,
(8&) 1618-1868.
DS TO LOCO!OTION (7.) 1691-1856.
AI'B. GAS, AND OTHER MOTIVE-POWER ENGINES. (82.)

1835-1
ANOHORS. (89.) 1796-1888.
ARTIFICIAL LEATHER, FLOORCLOTH, OILCLOTH, OIL-SKIN,
AAND OTHER WATERPROOF. FABRICS. (80.) 16"1—186&
STS' INSTRUMENTS AND MA‘!'BR!ALS. (54.) 1618-1868.
Bt.ncxmu DYRING, AND PRINTING CALICO, AN’D OTHER
FABRICS AND YARNS. (14) 1617 l&'ﬂ 1858-1388.

BREWING, WINE- MAEING, AND STILLING ALCOHOLIC
LIQUIDS. (99.)
BR(OKE AND TIL&‘L (2") 1619-1880. 1861-1:
ES, VIADUOTS. AND AQUEDUCTS. o

(38.) 1750-1888.
Boous. PORTFOLIOS, CARD-CASES, &2. (43) 1768-1886.

BRUSHING AND SWEEPING. (57.) 1609-1836.
CA:&B)IAIG&S_ AND OTHER VEHICLES FOR COMMON ROADS.

OABRIAGES AND OTHER V| [CLES FOR RAILWAYS. (46.
e EHICLES F 8.)

CASES AND BAmmLs. (74) 1797-1868.
CHA Ns, CHAIN CABLES, &c. (90.) 1834-1866.
Clo Bnumu.xuqe, AND CONFECTIONERY. (6L)

Cﬂe'ra!'s!_hﬂ FOLDXVG. AND ORNAMENTING PAPER. (12)

DRAINS AND SEWERS. (L) lels- m
DRESSING AND FINISHING WOVEN FABRICS, AND MANU-
GFACTURING FELTED FABRICS, (L) 1001800
MAGNETISM, THEIR G ENERATION AND
APPLICATIONS, (]5.) 1786-185’) 1858-1866.
ELECTRICITY AND Mo
. 1V, -—ELBc‘l'BIO LicuTiNg, ToNITING, AND
HEATING,

" @)

IV. Vo Echrnonxyosmon AND ELECTRO-
LYSIS. (98) lmcrl

—_— VI—ELECTRIC MOTIVE-POWER ENGINES
AND smm\n APPARATUS. (97.) 1837-1876.

FARRIERY. (53.) 1719-]

FIRE-ARMS AND OTHER WEAPONS, AMMUNITION, AND
ACCOUTREMENTS. (10, 1583-1858. 1858-1866.

FIRE ENGINES, EXTINGUISHERS, ESCAPES, ALARMS, &o.
(88.) 1625-1866.

FURNITURE AND UPHOLSTBRY (39.) 1620-1866.

GRINDING Os%én' DRESSING FLOUR AND MEAL.
(78.) 1 -

HARBOURS, DOCKS, CANALS, &c. (77.) 1617-1886.

HINGES, HINGE-JOINTS, AND DOOR SPRINGS. (i9.)

776-1866.
HYDRAULICS. (32.) 1617-1866.
IC];;MAKI\'G MACHINES, ICE SAFES, AND ICE HOUSES.

LACE-)!AI\I\G KNITTING, NETTING, BRAIDING, AND
PLAITE 1675-1806.

)
LAMPS, CA\ DLESTICKS, CEA\DBLmRs, AND OTHER ILLUMI-
NATING APPARATUS. (44,
Ll{nmlzslézms AND SIMILAR PRINTING, (13) 1617-1857.

LOCKS, LATCHES, BOLTS, AND SIMILAR FASTENINGS,
(80.)  1774-1868.
MANUFACTURE OF IRON AND STEEL. (6.) 1820-1866.
MANUFACTURE OF PAPER, PASTEBOARD, AND PAPIER-
MACHE. (I1L) 1865-1857. 1&53—1386
MANURE. (3.) 1721-1855. 1856-1:
MAIL_}NIE PROPULSION, [excluding Sails] (5.) 1618-1857.

MASTS, SAILS, RIGGING, &c, (73) 1825-1866.
MEDICINE, Sunosm' AND DE‘msTnY (25) 1620-1866.
METALLIC PIPES AND TUBES, (70.) 1741-1366.

MBTALS AND AxiLoYs. [exeepting Iron o.nd Steell. (18)

M"J;I‘X\G CHURNING, AND CHEESE-MAKING. (72)

MINING, QUARRYING, TUNNELLING, AND WELL-SINKING.
(71) 1818-1866.

MUSIC AND MUSICAL INSTRUMENTS. (26.) 1894-1868.

NAILS, Rl\'ms BoLTs, SCREWS, NUTS, AND WASHERS,
(58.) 1818-1888.

NEEDLES AND PINS, (45.) 1755-1866.
Oxlﬁ Pl‘ ATS) Lunmc;s_\“rs. CANDLES, AND SOAPS. (27.)
7]
OPTICAL, MATHEMATICAL, AND OTHER PHILOSOPHICAL
INSTRUMENTS. (76.) 1636-1866,
PAINTS, COLOURS, AND VARNISHES. (50.) 1618-1366.
1839-18569, 1860-1866.

PHOTOGBAPH\ (19.) 1854
PLATING OR co‘mx\a METALS WITH METALS. (23)
1637-1860. 86115

86,
POTTERY. (24.) 1626—18e1. 1862-1866.
P!:zr&lmnow AND COMBUSTION OF FUEL. (30.) 1620-1885
U
Pnsmnu'm\: AND USE OF TOBACCO. (42.) 1721-1886,
PREPARATION OF INDIA-RUBBER AND GUTTA-PERCHA.
(18.) 1701-1886.
PREPARING AND CUTTING CORK, BOTTLING LIQUIDS, &c.

56,
PRBSER":\'HO\ OF FOOD. (4.) 1601-1855.
PRODUCTION AND APPLICATIONS OF GAS. (17) lm 1853

PURIFYING AND FILTERING WATER. (79.) 1675-1866.
RATLWAYS. (83). 1803-1
R,\xnw,}\' SIGNALS AND COMMUNICATING APPARATUS,

38.) ).
RAISING, LOWERING, AND “EIGHING. (31.) 1617-1866.
ROADS AND WAYS. (35.) 18191836,

SAD%FSI‘}& HARNESS, STABLE FITTINGS, &c. (34)

Suss, STRONG ROONS, TILLS, &c. (64.) 18\)1—1866

SEWING AND Emmomr:m\e (2) 1765

SHIP BUILDING, REPAIRING, Snxumua "LAUNOCHING,
&c. (21) 1618-1860. 1861-1¢

SKINS, HIDES, AND LEATHER, (55.) 1627-1886.

SPIV\'I‘XG (28.) 1624-1383 (out of print). 1864-1866.
STARCH, GUM, SIZE, GLUE, &c. (100.) 1717-1876.
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STEAM CULTURE. (8) 1618-1856. See also AGRICULTURE,
Divs. I and I1L

ENGINES. (49.) 1618-1859 (in 2 vols.). 1860-1866.

(in 2 vo Ix.)
STEERIN D MANGRUVRING VESSELS. (75.) 1763-1368.
SUGAB. (48.) 1663—]&‘8@

COFFEE, CHICORY, CHOCOLATE, COCOA, &e. (87.)

TOYB. GAMES, AND EXERCISES. (51.) 1672-1666.
TRUNKS, POBTHANTEAUS, BOXES, AND BAGS. (84)

U!BRELLAS, PARASOLS, AND WALEING-STICKS. (47.)
1786-1866. |

Umrnnm-;m‘m Bmxmcr&siu-:mnb LIQUIDS, MINERAL
WATERS, &c. (3&; 1774-]

VENTILATION. {v 632-1866.

WASHING AND meme MACHINES. (80.) 1891-1886.

w‘%ercnxs. CLOCK Axge%' OTHER TIMEEEEPERS. (9.)

wlent‘x-:_n CLOSETS, EARTH CLOSETS, URINALS, &c. (63.)

wxni&\_leiAmesL—mv. L—HEAD COVERINGS. (85.)

Drv. II.—BoDY COVERINGS. (86.) 1671-1866.

mv IL—F00T COVERINGS. (87.) 1603-1

~——— D1v, IV.—DRESS FASTENINGS AND JEWELLERY.
(68.) 1831-1866.

WEAVING. (20.) 1620-1850. 1860-1868.

wwm INSTRUMENTS AND MATERIALS. (37.)

INDEXES.
1617-1852.

NAME INDEX. Bs., by post 5s. 6d.
SUBJECT-MATTER INDEX. 2 vols. 10s, by post 10s. 10d.

1852-18883.
NAME INDEX.
1852-56, 1884-70. 2s. 8d. each yearly volume, by post 2s, 104,
1871-1873. 2s. each yvearly volume, by post 2s. 34.
1867-63, 1874-83. Out of print.

SUBJECT-MATTER INDEX,
1852-1855. bBs. each yearly volume, by post 5s. 4d.
1856-1883. Out of Print.

1884 and subsequent years.

NAME INDEX.
1884, Out of print.

1885-1888. 2s. each yearly volume, by post 2s 4d. 1887
out of print.

1880-1902. See Mlustrated Official J(mnmlsi Nos. 52,
160, 215 365, 317, 370, 423, 475, 627, 570, C5], G, and T8,

euh. by post BJ. Journals Nos. ‘10& 160, and 2]2.
of xrin

JBJECT-MATTER INDEX of ACCEPTED COMPLETE
SPECIFILATIO.\S DATED IN THE YEARS NAMED.

1884. 7s., by post 7s. 54,

1885-1888. Out of print.

1887-1890. 2s.4d. each yearly volume, by post 3s. 8d.
1891-1901. 2s. each yearly volume, by post 2s. 3d.

MONTHLY SUBJECT-MATTER INDEX of ACCEPTED
COMPLETE SPECIFICATIONS.

PATENT OFFICE LIBRARY.

CATALOGUE.

Vol.I. Authors. 1898. 1. 6s.0d.; by post, 17, 6s.8d.

Vol. II. Subjects. 1883. 15s. 84.; by post, 165, 2d&
(New edition in preparation.)

GUIDES.
6d. each, including inland postage.
¥. Key to Classification of French Patent Specifi-
cations, (Out of print.)

2. Photography. Subject List.
8. Laws of Industrial Property and Oopynght.
Subject List.

4. Guide to the Search Department of the Patent
Office Library. (Second Edition.)

5. Key to the G Patent  Classificati
(Austria ; Denmark ; Germany ; Norway).
6. Ch y and Chemical Technology. Subj
List.

7. Chemical Industries, including Destructive Dis-
tillation, Mineral Oils and Waxes, Gaslighting,
Acetylene ; Oils, Fats, Soaps, Candles, and
Perfumery ; Paints, Varmsres, Gums, Resins;
Paper and Leather Industries.

8. Olass List and Index of the Periodical Publica-
tions in the Patent Office Library. 3

9. Domestic Economf, Foods, and Beverages; in-
tu

cluding the Culture of Cacao, Coffee, Barley,
&ps, Sugar, Tea, and the Grape. Subject
ist

10. Textile Industries and Wearing-apparel ; mclud-
ing the Culture and Technology of Te
Fibres. Subject List.

11 Genenl Science, Pr?:yﬂ“ Sound, Musxc, nghi,
Snb)ect £lst. ".

12. Architecture and Building Construction. Suh)ei
List. 4

13. Mineral Industries, &e. Subject List.
14. Electricity, M and Electro-Technic
Subject List. (In prm)

Comudated in March, June, and D
1s. each part. Annual Subscription, 6s., by post 7s, €d.

Order, payable to the COMPTROLLER-GENERAL, at the abore address. Cheques will not be accepted.

accounts may be opened, the minimum deposit being £2.
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