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Mardi 31. Draunngs 1052 . Jeffreys, J . April 27. [Provisional 
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Heating b y s team circulation.—Exliaust steam is 
utilized for heating buildings &c.

899. P e n son , R.. K.., [Delcambre, A.].
April 9. Drawings to Spécification.

Footwarmers.—Warmers placed to corne under 
the feet of the passengers in railway carriages 
are supplied witli steam taken from a eompart- 
inent of the engine funnel. By opening a door in 
this compactaient the whole of the steam passes 
out into the air without entering the warmers.

Heating gases and liquida. The apparatus is 
composed of thin fluted métal plates witli flat 
ridges between the flutings arrauged in pairs 
with the ridges in contact and in some cases 
soldered or brazed together. A  boiler or other 
surface heati ng-apparatus for liquids is coustructed 
in a similar maniier. When the apparatus is 
lieated by a tire, the mouths of the tubes formed 
by the plates are enlarged at the ends near the 
lire and are proteeted by métal shields.

1105 . B a r tle tt , S . JT. May 2.

9 48 . M a rrio tt , A . April 15.

Heating ivater.
—A boiler for 
heating buildings 
consists of an 
upper and a lower 
ann ula i- water 
spaee A, C con- 
nected by water 
tubes B, which 
surround the fuel 
space, the whole 
being secured by 
bolts B1. The 
grate 1) can be 
r o ck e d  upon 
pivots E. The 
gases enter at one 
side of the annu­
lai- space H, in 
order to escape 
to the flue at the 
other side. To 
secure automatic 
adjustment of the 
air-dam per H1 to 
requirements, the liot water is caused to flow from 
the upper end L of the boiler round a bulb. 
which, with the depending flexible pipe d, is filled 
with mercury. As the température of the water 
ittereases, the mercury expands and lengthens the 
elastic tube, which is secured to the damper so 
that the damper is elosed. The tube is prefer- 
ably formed of india-rubber stirrounded by a 
coiled spring. The length of the rod connecting 
the damper and the pipe may be adjusted.

1019 . K .now les, 3 .,  and Jackson , S .
April 24. [Provisional protection refused.]

Heating xvate<-.—The water is lieated in boxes 
or coiled or other pipes or tubes arrauged in a 
steam boiler or other flue or chimuey.

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

1352.- P ierce, G . H . May 29.

Heating buildings.—Iîelates to hot-water appar­
atus, for heating buildings, consistingofa boiler a, 
Fig. 2, with flow and return pipes c, g, and a 
furnace arranged within the boiler. The smoke 
and hot gases from the furnace are conducted 
through a flue b, which is arranged within the 
whole length of the flow pipe c, and lias its exit 
at d, outside the building. The flue b is pro- 
vided with a damper e and cleaning-door /.
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1376. W ilso n , D ., and Cowper, E . A .
June 2.
Heating by air or 

steam  circulation.— 
Heating-chambers c for 
stacks of cakes of coco- 
nut seed, linseed, or 
other seed to be pressed 
for the extraction of 
oil are arranged at the 
ends of tho rails b lead- 
ing to the press. The 
heating-chambers are 
formed of segmentai 
jackets c, of which one 
is flxed to the bracket c1 
and the other two are 
pivoted by means of 
pivot joints in the steam 
or hot air pipes c*, c4. 
The pivoted segments 
are arranged to fit the 
vertical rods of the 
stack carriages and are
provided with eovering flaps for the joints. The 
îid C° is hinged, and has a tail piece C9*, by which 
the Iid is raised when the segments are opened. 
Instead of a segmentai chamber, the chambcr may 
be made in one piece arranged to drop over or be 
raised from the carriage.

1399. C alvert, F . A .  June 5.
F IG .6.

Heating by steam circulation. 
—A steam heating-apparatus is 
constructed, as shown in trans­
verse section in Fig. (3, of a 
ntimber of pairs of plates with 
packingaround the edges forming 
liât vessels which are kept a part 
by distance pièces o situated at 
intervals. The whole is secured 
together by vertical bars r, 
links q and cutters s.

1423. R eynell, H . June 8.

1539. W a tts , J . June 19.
Heating air. - 

Malt is manu- 
I fa c tu r e d  a n d  

dried in closed 
j apparatus which 

is provided with 
I agitating appli- 

ances and with 
means for the ad­
mission of water 
and of ordinary 
or lieated air. 
Fig. 3 shows a 
longitudinal sec­
tion of the appar­
atus. The air 
admitted tlirough 
the pipe q

Non-conilucting coverings and compositions.— 
The eorky matter of the coco-n u t husk is 
scparated by tearing, or otherwise, from the fibre 
and is mixed with india-rubber, gums, or other 
substances, or moistened with some liquid such as 
water, and is used for packing ice-chests, refriger- 
ators, wine coolers, and the like.

lieated when uecessary, by means of the lire x  from 
which the products of combustion pass through a 
sériés of heatiug-tubes y to the smoke-box z.

1545 . K .yle, D . D . June 20.
Heating water.— 

The water of batlis 
is kept in agitation 
by hot air which is 
f o r c e d a 1 o 11 g 
pipes C, E, directly 
into the water, or 
into anairchamber
or chambers F surrounding the bath A and per- 
forated on the inner sides. The blowing or forcing 
apparatus is placedin or connected with a lieated 
chamber, or is supplied by a tube passing through 
a lire.

1633. B la k e , J . July 1.

Steam trop s.—A number 
of steam traps o, p are used 
combined in asinglecasing, 
to enable pipes conveying 
steam at different pressures 
to be connected to different 
traps.

F IG .3.

1650 . R ansom e, F . July 2.
Non-conducting coverings and compositions.— 

A thin coating for iron ships or iron for other 
purposes to proteet it. from rusting and to prevent 
radiation of heat is formed by first painting ou 
a solution of a soluble silicate or double silicate 
and tlien washing this over with a solution ot 
calcium chloride, first cold and then boiling. 
When a thicker coating is required, powdered 
clialk, and dry white carbonate of lead are
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mixed with the soluble silicate. A  still thicker 
coating is applied with pressing sticks or 
rammers, and consists of a soluble silicate, sand, 
and powdered chalk. The silicate is rendered 
insoluble by calcium chloride, as before, or by 
the addition of carbonate or oxide of lead, or 
oxide of zinc, or alumina to the mixture.

1657. B rin sm ead, H . July 3.
F I C . 2 .

Boiling - pans.—The oven a, heated by gas 
burners d or otherwise, is fitted at eacli side 
with boiling or steaming apparatus b heated from 
the sanie source. The pans b hâve tubes c, pro- 
jeeting into the oven, and may be moved laterally 
to regulate the lieating or to diseonnect them. | 
Burners are placed under the pans for use when 1 
the oven is not required, and a beat distributer /  
is placed in the oven.

1824 . D uncan, C. S . Julv 21.
Heating-apparatus; heating liquida and gases.

— Relates to the application of molten metals for 
heating liquids or solids, boiling and evaporating 
solutions, melting or dissolving animal, vegetable 
or minerai substances, heating air, and for other 
purposes. Molten lead, zinc, tin, or other métal is 
contained withinthespacebetween anouter and an 
inner vessel, beat being applied to the outer 
vessel by means of a grate, stove, or furnace, and : 
conducted by the molten métal to the inner 
vessel, which may be in the form of a kiln, furnace, 
or hot-air chamber, in which the niaterials to be 
treated are placed, and exposed to an eqnalized I 
lieat without smoke. The vessels are litted with j 
taps or cocks. for withdrawal of the métal, and ' 
the inner vessel may be raised from the molten j 
métal to regulate the lieat.

1829 . A lc a n , G ., (administrator of Alcan, 
F..), [Gauchez, L.]. July 21.
Steam traps. — A  vessel, shown in section, is 

suspended from one arm of a lever H, and, when J 
fïlled to a certain level with water, it is balanced j 
by a weight on the other arm of the lever. When !

the condensed steain rises above this level, the 
vessel descends, and the spiudle of the valve S, 
coming agaiust the bottom plate, is raised, and

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

1903 . B room an, B . A ., [Giiiestou,
Aug. 1. [Provisional protection only.]

Bed-warmers ; footwarmers.—A warming-pan, I 
which by removiug the handle may be used as a i 
foot-warmer, is formed as a réservoir to contaiu ‘ 
hot water. The reseryoir may be made of métal, 
porcelain, or other material. A  filling-opening is j 
closed by a screwed stopper provided with a 
rubber washer.

1928 . Cowper, E . A . Aug. 5.
Heating air and otlier gases,

—Relates to improvements 
in the arrangements and FIG 54. 
details described in Spéci­
fication No. 1404, A.D. 1857,
\Abridgment Class Furnaces 
&c.]. The invention is speei- 
ally applicable to the heating 
of blast for blast furnaces and 
in other metallurgical opera­
tions, or for the heating of 
steam or gas to be used in 
distilling or boiling or for 
passing through eoal, coke, 
or earbonaceous niaterials for the production of 
gas. In place of the cast-iron pipes which bave 
bcen used in furnaces for the heating air, steam, 
or other elastic fluids, pipes of fireclay or other 
refractory material are employed. The pipes are 
lined or coated with glaze sait, oxide of iron, 
litliarge, enamel, flux, porcelain, or other fine 
elay or other suitable close-grained substance 
that will not permit the transmission of gas 
through its sides. The refractory material pre- 
pared is fireclay, blaeklead or niaterials sucli as 
are used for erueibles. Figs. 2 and 3 show views 
at right-angles to eacli other of one arrangement 
of gas-heating tubes disposed within a chamber 
through which gases from adjacent furnaces pass. 
The air or other gas is admitted to the pipes from

J-}-
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the trunk E, and is passcd in a direction contrary f 
to tl>at of the furnace gases through the tubes t> 
of each longitudinal row in succession until the 
lirebrick-lined main F is reached. The communi­
cation between the pipes of each row is effected 
by bent pipes H, I. The lower connecting pipes I 
are carried on girders and are protected from beat 
by slabs K and by the admission of cold air to the 
chamber which eontains them. Similar slabs 
form the roof of the furnaee-gas chamber. To 
permit of the upward expansion of the tubes and 
at the same time to retain the tightness of the 
joints, the il anges of the bent connecting-pipes ! 
are pressed upon by curved springs O the com­
pression of which is regulated by set-screws j 
abutting against overhead girders L. Other ] 
methods may also be employed for retaining the j

connecting pipes in place. Th us, external springs 
may be dispensed with, in which case the bends 
may be secured in the same way as moutk-pieees 
are fixed to ordinary gas retorts, by means of 
T-headed bolts. Or, weighted bell-crank levers 
sucli as shown at O, in Fig. 36, may be used, the 
’ ever being carried by the girder L while the set- 
screw N is placed against the bend H. Coach- 
spring or spiral springs may also be used, or the 
bends themselves may be made flexible. When 
made of cast iron, flexible Ranges may be provided, 
the joint being made by a cernent of red lead and 
cast-iron dust which is placed in annular grooves 
on the abutting faces. In Fig. 42, the bend H 
is shown as constructed with thin métal dise 
chambers c which, for example, may take the 
forms shown in Figs. 44 and 51. Or, as shown in 
Fig. 49, the connecting-pipe H is formed of thin

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

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

weight. In order to distribute the air or gas 
over the interior of the tubes, loose blocks of 
various forms are placed in various positions in 
the tubes. The tubes may also take the shapes 
shown in Figs. 30 and 32. In Fig. 30, an ascend- 
ing and descending pipe D is shown as made in 
one piece with the central partition <1 while in 
Fig. 32, the tubes are made up the internai

K 2
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descending column D and tlie outer close-cnded 
chamber D, the lutter carrying the fixed métal 
box D. The wliole oï the structure is bound 
together by suitable tie-rods and stays. To 
utilize gaseous fuel, as for instance from blast I 
furnaces or from coke-ovens described in Speci- I 
fication No. 972, A.D. 1863, [Abridgment Clans 
Furnaces &c.], or from gas producers as described 
in Spécification No. 167, A.D. 1861, [é-bridgment 
Class Furnaces &e.], the gas may be admitted 
by the main d, Fig. 12, to the chamber b which 
carries the air-admission tubes e, the chamber 
opening to the furnace B as shown.

2 0 8 7 . M a rtin , X.. E . C. Aug. 22. Drauy
ings to Spécification.

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

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

2383 . B a iley , J ., B la k e , G . W ., and 
B a iley , W . H . Sept. 28.

FIG.II.

Steam traps.— The valve a3 is operated to dis­
charge the eondensed steam by the straightening 
of a tube d®, one half of which is Steel and the 
other brass, under the influence of beat.

Thermostats.—A hollow curved tube, of which 
one half is Steel and the other is brass, straightens 
more or less by the action of beat and thus 
opérâtes automatically a damper &c.

2 1 1 6 . P r a g st, P . Aug. 27. Drawings to 
Spécification.

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

2 2 5 3 . B iviere , H . Sept. 14. Drawings to 
Spécification.

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

2266 . L ew a l, G . Sept. 16.
Heating buildings &c. ; heating air.—Relates to 

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

2566 . S n e ll, W ., [ Yapp, G. IF.]. Oct. 20.]
Drawings to Spécification.

Keating w ater; heating buildings.—The pipes j 
employed eontain wire gauze dises or métal ] 
beads, shot, filings, chippings, or turnings or nails 
or bundles of wire or rods, which assist in eon- j 
dncting the heat from the interior of the pipes.

2575 . G arton , C
Heatingbij water 

&c. circulation.— ■
Apparatus for use 
in evaporating or 
melting is heated 
by means of water 
circulation with or 
withont the use of 
heated air, steam,
&c.,andis provided 
with a g i t a t in g -  
apparatus. Fig. 2 
shows a transverse 
s e c t i o n  o f  an  ( 
evaporator B pro- ! 
vided with heat- 
in g -ch a m b ers  I j 
through which hot jÜAj 
wateriscirculated; ' -
hot air, steam, &c. 
may be p a s s e d 
through the pipes 
or chambers .1, or 
may be p a s s e d 
freely o v e r  the 
surface of the sub­
stance under treatment. The spindles C carry 
wooden rolls D bound by métal bauds which 
bear arms F carrying archimedean screw vanes G.
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The vapours produced are removed by a fan. 
Fig. 5 shows a transverse section of a pan for 
melting sueh substances as sugar, but applicable 
to the other purposes of the invention. The 
spindles B carry drums A each provided with one 
or more hollow or solid métal projections C, D, 
for breaking up the sugar. The pan is heated and 
otherwise arranged as in the other form of appar­
atus described above.

2846 . M argraves, E . Nov. 14.
Non-conducting coverings and compositions.— 

To prevent the escape of heat from the exposed 
portions of steam boilers, steam pipes, or other 
heated surfaces, tliey are covered with a mixture 
of plaster of Paris and water ; or a fibrous sub­
stance, such as liair, is mixed with the plaster of 
Paris to cause it to adhéré. The mixture is 
preferably eomposed of three parts of wood 
sawdust to one part of dry plaster of Paris with 
a little water.

2947 . Carr, T . Nov. 23.
Heating liquids. —  Relates to maehinery for 

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

quadrant gearing with a worm d1 so tliat the pan 
may be rotated for discharging purposes. A 
hollow pillar e in the vat carries hollow and solid 
shafts /, j 1 with arms p, p  upon which are bars f .  
The shafts are driven by bevel gearing p, f  so as 
to rotate in opposite directions. At the upper 
end of the shaft f1 is lixed a vessel h supplying 
liquid to the vat bv a pipe h1 passing along one of

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

3015. C lark, W ., LSubra, B.]. Dec. 1.

Heating buildings. — Relates to 
means in combination with inverted 
or downwardly-inclined gas lamps, 
candies, and other lights for siphoning 
off the products of combustion and 
thereby maintaining the air supply for 
combustion and ventilating the room, 
and applicable to gas or other lieating- 
apparatus. A  means in combination 
with gas burners and applicable on a 
theatre stage is shown. The burners D 
are placed at the top of glass 
chimneys A seeured in sockets on a 
horizontal pipe B, which is eonneeted 
to a long vertical pipe C. The 
parts A, B, C constitute an inverted 
siphon. The pipe C is provided with a valve H 
and with an auxiliary burner I for starting the 
draught. In the part B, “ any furnace may be 
“  applied, which would possess the advantage of 
“ being placed below the burner or burners, and

C

C

“  thereby heated and liglited at the same tirne.” 
In heating stoves, the burners are placed in the 
chimneys, in order to afïord liglit, the products of 
combustion circulating in tubes for heating 
purposes.

3032, C lifton, R . E . Dec. 2. [Prouisional 
protection only.)

Heating noter.—Brewing is carried on in a 
vessel with four compartments, one above the

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

85
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3 0 5 5 . V a r le y , S . A .,  and V a rle y , C. F .
Dec. 5. [Provisional protection oniy.]
Heating Witter ; thermostats.—Boilei's for heat­

ing conservatories, forcing-houses, &c., by water- 
elreulation, eonsist of two or more water casings, 
conneeted to each other and placed one within 
another, and lieated by a gas burner. In order to 
regulate the gas supply and eut it off when the 
température of the room is liigh enough, the gas 
passes through a valve similar to that described 
in Specilication Xo. 2858, A.D. 1860, the inlet 
extending below the outlet. The valve is filled 
with mercury and spirit, conneeted through a 
small aperturc, or separated by a vulcanized 
rubberfilm, and the spirit is expanded by the heat 
of the room till, at a température regulated by a 
screw plunger, the mercury cuts the supply off. 
This gas-supply regulator may be used in keeping 
the pendulums and pivots of astronomical docks 
ab a uniform température.

3 0 8 2 . Jam es, K . B . Dec. 8.
Non-conducting compositions for steam boïlers, 

pipes, roofs, &c. The composition contains ivory 
black or lampblack, eow dung or the like, fullers’ 
earth, chalk, or other earthy substance, Roman, 
Rortland, or other cernent, ordinary alkali, and a 
binding material, such as varnish, gums, &c. For 
covering cold surfaces, such as roofs, refuse rail- 
way grease or the like is added.

3 0 9 4 . W a s o n , P .  B .  Dec. 8.
Heating buildings &c.— Relates to the heating 

and ventilating of horticultural buildings by 
means of heated air. The Hue for receiving the 
heated air, runs along the floor near the front of 
the house and is provided with small openings 
having covers or valves. The llue is preferably 
formed of brickwork eoveredwith perforated tiles. 
A t the upper part of the house valved openings 
permit of the eseape of the air. By means of a 
ehimney in communication with the Hues the 
heated air is drawn along them. A  valve in the 
ehimney régulâtes the speed by whieh the heated 
air is forced into the house.

3 0 9 6 . H e n r y ,  VU., [Meynard, C. J. L.]. 
Dec. 8.

FIC.4.
Thermostats.—Consists 

of electric means for 
opéra ting tlirottle valves, 
si ides and the like to 
r e g u l a t e  ven ti 1 ation, 
pressure, tem perature,&c. 
in conservatories, build­
ings, &c. To regulate 
steam pressure in steam 
engines for instance, a 
mercury gauge is con- 
nected to the steam pipe 
and arranged so that the 
mercury, on rising to a 
certain point makes con­
tact between two previ- 
ously insulated wires w, and energizes an electro- 
magnetE, Fig. 1. Two ratchet-wheelsrotatingin 
opposite directions are mounted beneath the 
carrier A  of the magnet, wliich carrier in its 
reciprocation, drives one or other of the wheels by 
elicks D or D1, thus gradually opening or shutting 
the valve V through suitable gearing O, S. The 
click D is lifted ont of its operating position by 
the energizing of the magnet but falls again when 
the current fails. The wheel O may take into a 
rack to operate a sliding valve. Circuit may be 
made at the governor if one of the wires is bent 
over as shown at d, Fig. 4, to corne into contact 
with a ring a on the shaft when the speed rises.

[18(

3124 . Epps, A . Dec. 11.

FIG.4.

Thermostats.—To regulate the température in 
i a kiln or building, a tube «, Fig. 4, is fitted near 
j the roof or ceiling or near the floor. It is open 
j to the external atmosphère and is provided at each 
I end with a perforated cap e. The tube is perfor- 

ated as shown at b and is provided at either or at 
j both ends with a liinged valve c, opening out- 
j wards or inwards, according as the tube is at 
i the upper or lover part of the apartment. These 
j  valves are stated to open automatically, when the 
| chamber becomes overlieated, for the admission 
i of cool air or the discharge of hot air. They 
I may be fitted with adjustable weights.
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3196 . Saunders, R . Dec. 18. Drawings 
to Spécification.

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

3278 . W ilso n , W . Dec. 28. Drawings to
Spécification.

Heating buildings.—Consists in tlie application 
of cast metallic tiles, slabs or segments, liaviug 
embossed or relieved patterns or designs, for 
ornamenting the exterior surface of hot water 
and steam pipe “  coil-cases.”  The tiles may be 
bronzed, polished, or enamelled, and tliey may l>e 
constructed to form frames to reçoive ornamental 
glass, china or other material. They may be 
lield by headed studs which engage in holes and 
slots, or by any other means, or they may be 
embedded in cernent, in the mannerof ordinary 
earthenware tiles.

3294 . V a n d e rfe esten , J. M . Dec. 29.
Heating liquide.—A close or open vessel suitable 

for heating, boiling, evaporating and distilling, in 
racuo or otherxvise, is fitted with horizontal or 
inclined coils of steam pipes, which ave supported 
on frames wit h hollow rollers and are arranged to

i be removed or replaced as required. The boiler 
! or receiver A 1 is provided with a number of 

coils B1, coiisisting of straight pipes conneeted 
i by eurved junctions, and communicating by means 

of latéral oi>enings b with the steam boiler 
through the pipe D 1, and with a pipe E' for draw- 

! ing olï the water of condensation. A t their ends 
the pipes are provided with solid shanks p,

screwed to receive the nnts H by means of which 
the collars q formed on the pipes are tightened 
against the back of the receiver. The pipes may 
be removed through the doors or plates secured 
by nuts and bolts to the front of tlie receiver ; 
and each eoil rests on its own rollers t which turn 
on rods attaclied to fovked brackets at the sides 
of the receiver. The inlet for the matters treated 
in the receiver is placed between the two rows of 
orifices D1, E1, and both the inlet and the outlet F1 
are fnrnished with stop-cocks. In a modification, 
the passages D 1, E1 ave dispensed with and the 
ends of the coils B1 commnnicate through short 
junctions with vertical pipes, and are fitted with 
nuts working on the junctions.
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101. M urp hy, W . J . Jan. 14.

Boiling-pans.—A steam brewing-copper con­
siste of a tliin copper vessel b placed inside a 
wooden “  back ”  a, lined with liaïr felt. A eoiied 
copper steam jiipe c, c*, is fastened to the bottom 
of tbe vessel b.v bolts and holding-down bars d. 
Steam enters through thc pipes c, and leaves by 
the pipes /, whieh are protected, when they leave 
the vessel, by jackets g. Liquid is fed throogb 
the pipe j, and discliarged by the cock le. Vapours 
formed pass ont through the pipe i.

3 42 . P erkins, A . M . Feb. 0.

Jlealing buildings; heating miter.—The water, t 
circulating in the System of the tubes k, is heated 
in the eoil i, which is surrounded by the water 
of the boiler h, into which the firebox a projeets. 
The water in the tubes k ,placed in the room or 
building to be warmed, is raised to the desired j

température by plaeing salts in the boiler water 
or by closing the boiler and fitting a safety valve. 
The tubes k may be connected by jointing into 
pipes l, ll at each end, as shown, or by any other 
means. Water is poured in the apparatus at the 
pipe m, whieh is so arranged tliat the upper 
tubes fc are not filled. The plate g fitted to 
the furnaee door prevents the direct passage of 
the draught to the flue.

3 5 7 . F a g e t ,  J . M . Feb. 11.

ne.3Boiling-pans.— The 
métal or wooden 
cover A encloses the 
top of the boiler or 
cauldron, and also 
the orifice of a ehan- 
nel B, in the brick- 
work, which eonveys 
the émanations and 
gases from the boiler 
to the ashpit. The 
ashpit and lire doors 
are h e r m e t ie a l ly  
closed, air beiug 
admitted through ad- 
justable slides in the 
cover, or the cover 
may be raised by a 
wedge or screw for
the saine purpose. A cireular inclined slot D is 
fitted inside the cover to “  reçoive and expel ” 
some products, the condensation of which is of 
little importance.

361. D cnny, A .,  and D enny, E, M .
Feb. 11.

Heating buildings, &c.—Baeon-curing houses 
are heated in winter by circulating hot-air

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

55 2 . IWCanbré, A . March 4. Disclaimer.

obtained by treating stareh or fecnla with dilute 
sulphuric acid at about 320° F. The operation is 
earried out in a wrought iroti vessel A , linedwith 
lead to prevent corrosion, and jacketed with 
sand or other non-conductor. Steam is admitted 
for heating purposes through a perforated leaden 
pipe O, the excess being allowed to escape 
through the pipe E. The stareh &c. is supplied 
through the pipe G.

613. W ilso n , W . March 11.

Heating water.—To prevent explosions due to 
the freezing and subséquent thawing of the water 
supply to a hot water boiler, a bot water 
eylinder B is eonnected to the flosv and return 
pipes F, G of the boiler A and to a vertical 
pipe having a glass section J to show the lieight 
of the water in the eylinder. The hot-water 
eylinder B is eonnected by a pipe E to the eold- 
water supply cistern C above which extends the 
open end of an expansion pipe H. Sédiment is 
discharged through a valved pipe K. Linen or 
clothes may be dried or towels liung on rails U.

639. P a rkinson , T .,  T a y lo r , F ., and 
B u rton , T . March 14.

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

6 79 . Griffiths, J ., and Jaffrey, J.
March 16. [Letters Patent voitl for want of
Final Spécification.]
Heating water.— Relates to alarms for indicat- 

ing a deficiency of water in eisterns or in boilers 
used for domestic purposes. A vessel is arranged 
at about the normal water level so that it eom- 
municates with the water in the cistern or pipes 
above the said level, and within it is placed a 
float which, when it rises, closes a mushroom 
valve and prevents the further entry of the 
water. When the water descends, the valve 
opens-and releases a catch of the alarm mechanism

89
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nd by so doing allows a ratcliet wheel of cloek- 
work mechanism to revolve and strike a bell. In 
place of the raushroom valve, an elastie diaphragm 
may be nsed and, instead of a bell, a pointer or 
))late may be moved.

6 9 9 . H e y w o o d , C. March 19. 

> '0 .2 .  ^
a  a o o o

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

90 4 . G e d g e , W . 22., [Afaumenée, J. F., 
and Dali fol, A.]. April 11. Drawings to Spéci­
fication.
lleating air.—Air used to cool a steam engine 

condenser may be employed to beat buildings 
and for drying purposes.

1 17 8 . N e w to n , A .  V . ,  [Wiart, L.]. May 9.

F IG.4.K ea tin g  gases and 
liquids; heating build­
ings ; heating by steam 
and by water circulat ion.
-  -Apparatus constructed 
of tubes t, t1, of which 
the inner tubes are open 
at both ends while the 
outer tubes are closed at 
the bottom, is used for 
heating air for hot-air 
engines ; for heating 
dryiug-places and other 
buildings by hot air, 
water, or steam ; for
heating gases and vapours to a liigh température, 
and for transferring the beat of hot beer, dirty 
water, &c., to elean water surrounding the 
apparatus.

n

71 6 . F ir m in , G ., and F ir m in , C. March 
21. [Provisional protection onhj.]
Keating liquids in vats or tanks for steeping 

flax and hemp. The products of combustion from 
the furnace are passed through iron pipes in the 
vat or tank, instead of heating (lie contents 
thereof by steam as usual.

7 7 3 . ï t o b b in s ,  J .  March 29. Woodcut.
[Provisional protection oui y.]
Digesters, used for treating animal or vegetable 

matters with steam, hot air, or vapour in making 
manures, are arranged so that these gases or 
vapours may be passed from heating chainbers 
lirst into one, then into another, of the digesters.

79 1 . S m ith ,  T .  «T., [Huech, F.]. March 30.

Keatingliqnids.—Portable 
apparatus for rapidly heat­
ing water, wine, beer, &c., 
consists of a wooden or 
other non-conducting casing 
A eontaining two concentric 
vessels. The liquid to be 
lieatedisintroduced through 
the funnel C to the space x  
which is surrounded on ail 
sidesby theheating-mediuni.

F IG A /SA ïS )

140 0 . C ro o k , B .  E . M . .lune 0.

F IC .10. FIC

Keating miter. —
Relates to improve- 
ments in boilers for 
heating buildings by 
w a t e r  circulation.
When employing 
vertical boiler with 
central fuel-feed /  and 
an annulai* water- 
space a, sucli as shown 
in Fig. 2, an outer 
casing d for enclosing 
a down-draught fine 
is provided in con- 
junetion with a de- 
pending fuel-tube p.
The gases pass away 
to the outlet h as 
shown by the arrows.
The boiler rests upon 
the upper plate of the 
bas*/> which carries the tirebars and forms the 

ashpf The door i1, k permit aecess to
90
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the fire and ashpit respectively. Suitable open- 
ings into the boiler at the desired levels provide 
for the circulation of the water. Another form 
of iron-welded boiler with transverse. fines is 
shown in Fig. 6, while in the form shown in Fig. 10, 
the cylindrieal boiler is provided with couical 
cross-tubes r, water-bridge q, bars r, and dead- 
plate s.

1424 . Johnson, J . H ., [//«>• rison, J.]. J u ne 8.

Heating buildings; heating water.—In boilers 
and hot-water apparatus for heating buildings 
eonstrueted as described in Spécification No. 1970, 
A.D. 1859, the “ units of construction” therein 
described are stamped in halves, which are after- j 
wards joined together as shown in Fig. 3. These 
units are made to comprise three or more giobuiar j 
chambers in a row, as shown at C and D, Fig. 0, in 
order to give increased strengtli when breaking i 
joint.

1606. P e rk s, W . J une 27. Drawiugs to 
Spécification.
Heating liquids.—The beverages delivered by 

any of the pumps of a beer-engine may be heated 
during delivery by hot water placed in an orna- 
mental urn, which stands on the counter and is 
fitted with cocks attached to the varions pump 
delivery pipes.

1615 . Bodm er, Xi. R ., [Ilroivn, C.]. J une 28.
[Provisional protection onhj.]

Boiling-pans ; heating air.—In an apparatus for 
washing and cleansing linen and other articles, a 
wood-lined cast-iron pan is hermetically sealed by 
a plate iron cover, which presses on an india- 
rubber paclcing ring lying in a groove in the 
tipper edge of the pan. Wooden gratings are 
provided in the cover and pan, between which the 
articles are placed. The air is exhausted and an 
alkaline solution run in through pipes liaving 
valves opening outwards and kept closed by 
weiglits. The air cock is then opened and the 
liquor drawn olf, after which the vat is again 
exhausted. Steam, sol'tened hot and cold water 
are next in turn run into the vats. The air for 
the drving-elosels is he; ted by passing through 

I tubes heated by waste furnace gases.

1663 . P a lm er, G . H . Jnly 5.

Heating liquids. Relates to means for pro- 
ducing forced or natural circulation of liquids in 

i heating vessels and consists in the arrangement 
of tubes H, Fig. 3, (which shows the application 

: of such means to a steam boiler) above the fur­
nace and feeding tliem with water by means of 
tubes L arranged within them, and connected at 
their upper ends with a ehamber I, which is sup- 
plied with feedwater or with water from the upper 

i part of the boiler, by a rotary pump K. Circula­
tion i? further promoted by arranging a cylinder M 
in the body of the boiler, or by connecting the 
ehamber I, by means of tubes, with the lowe.r part 
of the boiler. In the boiler shown in Fig. 4, water 
tubes behind the furnace are connected at their 
lower ends to a ehamber which is suppüed with 
feedwater or with water from the upper part of 
the boiler by a rotary pump.

I

2 0 0 0 . M ilb a n k , J . Aug. 11.

Heating water. A hot-water apparatus, for 
heating conservatories and other buildings, con­
sists of a saddle-shaped boilev arehed at the 
baek and sides, and heated by a fire contained in 
the interior, the front being enclosed by a plate 
provided with suitable doors. The boiler is snr- 
rounded by a flue-space around which the products 
of combustion circnlate. Ilot water leaves the 
boiler by the pipe F, and eold water returns by 
two pipes entering at opposite sides of the boiler 
neav the bottom.
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2008 . K a se ltin e , G ., [Jebb, T. A.]. A «g. 12.

Heating liquida.
A  churn is fitted 
with three tubes 
w it h  f n n n e l -  
shaped mouths n, 
two A closed at jif 
tlie bottom for ™ 
containing warm 
or cold water to 
regulate tlie tem­
pérature of the 
cream and tlie 
third B open at 
the bottom for 
adm i 11 i n g  air 
into the body of 
the cream.

2 0 8 8 . Cochrane, A . A . L . P . Aug. 24.

Heating liquida. T o  
cause the lieated products 
of combustion in a boiler 
furnace to be retained in 
contact with the surfaces 
to be heated, hanging or 
inverted bridges or water 
chambers C, D are arranged 
in front of or beliind the 
ordinary bridges. Fig. 2 
shows the invention applied
to a boiler with vertical water tubes B, which are 
unequally spaeed to prevent sudden checking of 
tlie furnace gases. Tubes F, arranged as shown, 
convey hot liquid from and cold liquid to the 
chambers C. The circulation of liquid may be 
promoted by tubes extending from near the sur­
face of the liquid, and through the tubes B, to 
near the furnace crown ; or hot water may aseend 
between the furnace Crown and similarly-shaped 
plates with outlets at the top. Fig. 12 shows a 
boiler with a number of vertical tubes B closed at 
the bottom, to which coder liquid may be supplied 
through pipes Q suspended centrally in them. In 
another modification, these water tubes are re- 
placed by longitudinal fiat cellular chambers in 
which circulating plates or pipes may be sus­
pended. Aceording to the Provisional Spécifi­
cation, cônes or deflecting surfaces are applied to 
the upper ends of the vertical water tubes to 
diminish the priining effect.

FIC

2213 . B rodie , D . Sept. 10.
Heating uxiter.— Waste 

steam, which may be ex­
il a u s t steam from an 
engine, is utilized for 
heating water, by ad- 
m it t in g  it through a 
pipe 3 into a casing 1, 2, 
through which the water 
to be heated is passed.
Water enters by a pipe 5 
into a compartment 0 at 
the top of the casing, 
and fiows through a num­
ber of bent tubes 7 in 
contact with the steam, 
into a compartment 9, 
from whicli it overflows, 
and runs down the sur­
face of a perforated dia- 
pliragm 4. Steam blow- 
i n g through the dia- 
phragm throws the water 
against the side of tlie 
casing, and on to shelves 
10. The water finally 
passes away in a heated 
state by a pipe 11. The 
steam is wholly or par- 
tially condensed, and any 
uncondensed steam may 
cscape to the atmosphère; 
or the upper part of the 
casing may be closed, 
and fitted with an air in-
let valve and a valve to open outwards when the 
pressure exeeeds a certain amount.

2353 . H a tte rs le y , B . Sept. 24.

FIC.I.
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Footwarmers; hot-water bottles.—Consists in 
arranging one or more oil or spirit burners in a 
metallic casing forming the warmer. Fig. 1 is a 
plan with the lid or cover removed ; Fig. 3 is a 
section on the line 3—4 of Fig. 1. The métal | 
casing n, fittedwith a hiuged lid b, lias openings 
left at c for the admission of air to support com-

F1G .3.

f d  c 7 Â Zjr \
m  ' .. »

bastion, The oil is stored in a réservoir d having 
a raised portion in which an air inlet c is fitted. 
M'hen the apparatus is being carried about, 
si ides f1 are forced over the wiclcs and are held j 
down by spring arms g to prevent lealcage. The I 
cover may be replaced by a vessel containing water.

2545 . R obinson , E ., W ash in gton , G ., 
and S m ith , G . Oct. 15. [P rovisional pro­
tection refused.]

Heating liquide.—Liquida are heated by means 
of a spiral tube or pipe connected with the “  liot- 
“ air pipe” from a furnace and the steam pipe 
from a boiler. The steam pipe is passed through 
the furnace.

2 635 . B ousfield , G . T ., [Bacon, S. T.].
Oct. 24.
Heating liquids.

—In a spécial pro- 
cess for collecting 
f r o m fermenting 
w a s h e s  carbonic 
acid for use in mak- 

j ing aërated bread 
| aceording to the 
1 System deseribed 

in Spécification No.
| 2293, A.D. 1856, 
j [Abridgment Clans 
j C o o k i n g  & c.],
| the f e r m e n t in g  

tun C is fitted with 
a n attemperator 
c o n s is t in g  of a 
s p i r a l  c o i l  the 
upper and lower 
ends of which are 
connected by a ver­
tical pipe passing 
through a cylin- 
der R. The coil is 
filled with water, 
and steam or cold 
water admitted to 
the cylinder.

2 666 . Xialdlaw, D ., and R obertson , J. Oct. 28.

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

2691 . R avies, G ., [Grandjean, P., Henon, L., 
Colas, A., and Colas, M.]. Oct. 31. [Prooi- 
sional protection only.\

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

2748 . Estou rneaux, A ., and B e a u -  
cham ps, E. Nov. 7.
Non-conducting compositions.—Steam boilers 

and cylinders, steam pipes, pumps, cylinders and 
pipes containing water and other liquids, and 
apparatus of any kind which it isrequired to pro- 
tect from radiation, are coated with a composition 
consisting of “ glutinous earth”  free from sand,

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

2 8 1 1 . Th urga r, W . C., and W a rd , R . A .
Nov. 11.

Methods of heat­
ing ; heating water.
—Heat is developed 
by moving surfaces 
of métal, wood, cloth 
or uiaterial against 
tlie sides of a boiler 
or container, or 
a g a i n s t  b 1o c k s 
attached to it. The 
moving blocks may
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be put in motion by a steam engine, manual power, 
or otherwise. In oneform o£ apparatus for carrying 
ont the invention, the revolvingblock D,moving in 
contact with the inside of the boiler E, is rotated 
by a spring contained in the barrel A.

2828 . Jones, T . Nov. 12.

Heating uÿiter.—Saddle-shaped boilers, suitable 
for applying hot water for heating buildings, liot- 
iiouses, eonservatories, and for similar purposes, 
are fitted with Hues on the outer sides of the 
shell, so as to utilize the beat of the gases escap- 
ing from the furnaee in the interior of the boiler. 
The boiler is provided at eacli side with a wing of 
rectangular section, and at the end with a hollow 
portion c having an outlet /  leading to the hot- j 
water pipes. This liollow pieee c is eonneeted 
by vertical pipes to a horizontal pipe which i 
reçoives the baek ends of the hollow firebars e, the j 
front ends being fixed in a horizontal pipe k hav- ! 
ing inlet soekets î to which the liot-water pipes 
are eonneeted. A t each side near the back of the 
shell, openings d are formed leading to the j 
external Hues.

2 8 3 4 . G ardner, R . Nov. 14. [Provisioml j
protection only.]
Botling-pans.—The sides of boilers for washing, 

brewing, and other purposes are made of a con- 
tinuous plate of wrought iron, which is bent into 
the desired form, and the ends eonneeted, prefer- 
ab lybya  riveted butt joint. Large boilers are 
made by joining plates, shaped and eonneeted as 
above, one above the other.

2 869 . G rim es, R . G . Nov. 17. Hrawings
to Spécification.

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

2 9 0 6 . N ew ton, A . V . ,  [Rostand, C.]. 
Nov. 22.

Heating liquide.—In sugar manufacture, partiallv 
boiled syrup is mixed with granular or raw sugar

94

at 70° C. The vat, heated by steam eoils S or a 
suitable jacket, is formed with radial bars V1 
armedwith vertical blades, between which pass 
the blades on the arms Y of the stirring-shaft Y.

2937 . W h ite , J . Nov. 24.

Heating air and other 
gases.—Air and other gases 
are moisteued, purified, heat­
ed and cooled by drawing 
them through a screen of 
raoistened filament. The 
screen may surround a een- 
trifugal fan on a vertical 
axis and dip into liquid in 
trays above and below the 
fan easing. Or the air 
may pass through a vessel, 
Fig. 3, among gills pro- 
jecting from a vessel C eon- 
taining liquid and a block D- 
through which the filaments 
pass. The filaments liang 
over the edge and are pass- 
ed to and fro through holes 
in the gills. Fig. 4 shows a 
combined impact wheel and 
centrifugal fan in which the 
liquid that moistens the air 
drives the fan J in flowing 
from one vessel E1 to an- 
other E- that takes the 
place of the former when it 
isempty. Air passes to and 
from the vessels by pipes K 1, 
K2 and bail valves G1, G- 
allow liquid to flow out by 
the pipes G1, C2, and in by 
the apices in the vessels. 
Mercury and other liquid 
may be used to drive the 
fan which is also described 
as monnted upou a horizon­
tal axis.

F I G . 3.
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3 0 4 6 . R ic h a r d s o n ,  R .  Dec. 6.
Non-conducting coverings for steam boilers, 

pipes, cylinders, and other heated surfaces are 
formed of felt obtained by pulping rags and 
other non-condueting textile and fi brous materials, 
spreading tho pu 1 p on wire gau/.e &e., and 
dryiug.

3 1 2 8 . S a lm o n , P .  Dec. 17. [Provisioml
protection refnsed.]
Footwarmers. — Railway and other carriages 

&c. are vvarmed “  by the exhaust, or boiler or 
“  expanded steam, hot water or air, conveyed in 
“  tube from locomotive or other source.”  The 
heating-arrangements are modilied in the différent 
classes of compartments in ail cases, main tubes 
may be laid along the floor or inserted in a 
space in the floor with a perforated wood or 
métal covering; “ hot air from gas, perfumed or 
“  plain wax candies may be introduced.”

A.D. 1865.
4 . R e v a n , E . ,  and F le m in g ,  A .  Jan. 2.

Boiler s ; non- 
c o u d u c t i ii g 
coverings.— Re­
lates to jaekets 
or protectors 
for preventing 
beat from being 
radiated l'rom or 
com m unicated 
to vessels and 
structures con- 
taining solids, liquids, or gases. Instead of a 
solid palpable non-eonductor of beat, such as 
charcoal, air or other gaseous fluids enclosed 
within a jacket or casitig surrounding the struc­
ture are employed. Fig. 1 shows a boiler having 
a jacket c which is provided with suitable non- 
conducting distance and supporting pièces e. 
Where the températures are liighand fluctuating, 
so that the air or gas is subjeet to variations of 
pressure, the casing may be provided with safetv 
valves.

93 . R o c k ,  A . G . Jan. 11.
Digesters for use in extracting fats, and other 

bodies, from boues and other animal substances. 
The vessel A is mounted on trunnions, one of 
which serves for the admission of steam, and it is

provided with a jacket F, lid B, and exit tap K, 
The extracted matter is either blowu ont through 
the coek E by the steam, or when more perfect 
extraction has been effected, by closing the steam

tap C and filling the jacket F with cold water, tluis 
producing a vacuum. The tap E is opened and the 
contents of the vessel are discharged by removing 
the cover B by the lever H, and inverting the 
vessel.by a serew and worm K.



ULTIM HEAT®
V IRTU AL  M U SEU VB i 35] ABRIDGMENT OLASS HEATING.

2 4 3 . T w ib i l l ,  J .  Jan. 27.
Heating ivater. One 

form of a water-heatei-, 
which may be used for 
lieating and ventilating 
buildings, or heating air 
for drying, or for tlie 
évaporation or erystalli- 
zation of substances, con- 
sists of rows of tubes laid 
in the form of a A-shaped 
arch over a furnace.
Fig. 1 shows one form of 
boiler, in which tubes B, 
conneeted to longitudi nal 
side manifolds D and to 
one or more upper longi­
tudinal manifolds D2, arc 
arranged above a fur­
nace. The pairs of 
manifolds D, D2 are eon- 
nected by trans verse pipes 
which are themselves 
connectcd so as to ensure
circulation. The upper manifolds communicate 
by a pipe J with the heating apparatus. The
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return pipes are conneeted to the ends of the 
lower pipes.

2 5 5 . H u g h e s ,  E . T . ,  [Beu, C., and Boeltcher, 
L.]. Jan. 28. Drawings to Spécification.

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

3 2 1 . M a r k h a m , C. R . ,  [Alc/tior, TF. G.].
Feb. 6 . Drawings to Spécification.

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

39 0 . M c L a r e n , A .  Feb. 11. [Provisional
protection onlg.]

Heating ivater. — Saddle boilers, employed 
for heating water for warming churclies, con- 
servatories, and other buildings, are provided 
with a water space which extends eentrally be- 
tween the two sides of the boiler. The space 
forms, with the boilex-, flues, so tlmt the products 
of combustion pass below the space to the back 
of the boiler, retui'n above the space, and finally 
pass back over the boiler to the ehimney.

4 7 7 . G e d g e , W . E ., [Stokcr, F.J. Feb. 20.

Footwarmers.— The wire gauze case A, B con- 
tains a spécial fuel, which b unis without smoke 
and flame. Holes a in one side of the warmer 
serve to admit air, while a i'egulator b in the 
cover or side serves to regulate the drauglit.

4 9 3 . H u lle y ,  J .  Feb. 22.
Heating ivater.—Boilers, particularly adapted 

for heating churekes, chapels, mansions, horti- 
cultural buildings, schools, offices, warehouses, 
drying-rooms, and the like, are cast in separate 
parts a, b, c, d, with soot holes p to give access to 
internai flues and with sockets for connecting
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the parts of the boiler together. On the top of a 
boiler is raounted a dôme i, Fig. 2, which is con­
neeted to an air or expansion pipe, carrying a 
safety valve, and to the hot-water pipes J. The 
lower part of the boiler, Fig. 12, consista of a 
casting in which hollow firebars ni are castwith a 
hollow frame a through which water circulâtes. 
The casting is open at one or both ends, which 
are provided with reeessed flanges and closed by 
plates serewed on to the ends. The bottorn part 
of the horizontal internai flues is curved trans-

versely so as to prevent the lodgment of soot in 
the bottom of the flue. The different sections 
are United by curved pipes g so as to form a con­
tinuons llue. In a modilication, the top section is 
cast with a hollow back and sides, and fitted to 
the hollow firebars and frame shown in Fig. 12. 
The top of the boiler is covered with fireclay 
lumps or brick, and the whole is enclosed in brick- 
work, so tliat the products of combustion pass 
over the top and sides of the boiler. The boiler 
may be constructed of wrought iron, copper, or 
other métal.

636. P erkin s, L . Mardi 7.

Hca t ing buildings &c.—-Métal 
tubes a, closed at both ends 
and partially filled with water 
or other liquid, are used in 
apparatus for heating atmos- 
plierie air and other gases, for 
h e a t i n g  portable cooking 
ovens or drying or other 
rooms, or for heating and assist- 
ing the eseape of foui gases in 
ventilating a building. In the 
apparatus shown, the ends of 
the tubes containing liquid are 
enclosed in a stove lined with 

 ̂ firebrick and having a central 
j grate /, and the parts of the 

tubes containing vapour are 
enclosed in a casing d. In a 
modification, a coil in a hot 
water tank or a room to be 
heated is conneeted to a blind 
coil immersed in boiling water.

8 64 . X.e R oy , P . Mardi 27.

Non-conducting compositions.—A cernent for 
preveuting radiation from steam boilers, pipes, or 
cylinders, or the like, is composedof slimy glutin- 
ous earth, fireclay, sand, coal aslies, wood char- 
coal, wood sawdust, cow hair, wheaten flour, water, 
and cotton foot oil or similar fatty matter. Tho 
ingrédients are mixed together 30 as to form a 
paste.

F IC . I

599. B room an , R . A ., [Guillou, A.]. 
Mardi 3.

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

9 89 . W elch , E . April 7.

Heating buildings &c. 
—C h u r c h e s , drying- 
sheds, &c. are heated 
by the passage through 
them of brick flues with 
iron tops and trellis 
gratings, as shown.

1144 . C lark, W .,  [Kegret, Ürioli, Fi-edct].
April 24.

Boiling - pans. Fabrics are heated under 
pressure, with ammonia solution, in a closed 
vessel whicli may be arranged over an open lire. 
The fabrics are enclosed in a centrally-arranged 
perforated vessel.
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1168 . C abasson , F . X>. P . J . April 26.

forated top and bottom receivers, are lieated by 
the circulation of alkaline liquor through pipes d 
and annular boilers c. For regulating the tem­
pérature o£ the liquid, the boilers are enclosed in 
a cliamber which is lieated by ainovable fireplace 
j  and whence fumes: escape by a flue h, while air 
may be admitted through openings i. The lire- 
place runs on rails and may be moved by a rack. 
Pipes c convey steam from the cylinders to a con- 
densing-apparatus. If desired, the cylinders may 
bc placed horizontally and be made to rotate so 
that the friction produced by spheres placed 
therein may assist the disintegration. As sliown 
in Fig. 4, the cylinder 7c, oscillated on its axis, 
contains a cylinder m engaging a cutting-plate n. 
A t each oscillation, the direction of the rotation 
of the smaller cylinder is reversedby the toothed 
gearing.

are removed through the larger outlet h. Alter- 
natively, a sliding valve may be provided worked 
by a screw i and in connection with a pipe k, the

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

1510 . K.nig'ht, F . June 1.

Heating water.—A boiler, for use in heating hot- 
houses, churches, and other buildings, lias a 
reetangular grate composed of tubes G secured 
to a hollow front U eonnected by tubes A, B to a 
water space C of the form showu. The outer 
surface of this water space is prêtera b ly corru- 
gated longitudinally. The water space at the 
back lias an inlet JL and an outlet M, ard is built 
up of three sections I, K, F of the form shown.

1540 . B room an, R . A ., [Bennett, J. B., and
Gibbs, J. S.]. June 5.

1 4 5 3 . Sequelin , S . May 27.
Heating liquide.—Oils and fatty matters which 

are to be used for lubricating purposes are 
purilied by being heated together with a small 
quantity of potassium iodide. The mixture is 
introduced into the vessels b and heated by means 
of the steam jackets c, the steam being supplied 
from the boilers a through the taps e. The 
impurities are precipitated and the clear liquid 
drawn off through the taps g, while the impurities

Digesters for heating and mixing the fat and 
lye in soap-making. A horizontal cylinder, heated 
in any convenient manner, is fitted with a central



1865 ] ABUIDGMENT CLASS HEATING.

shaft a driven by a pulley h and carry ing beaters /. 
The material is pumped in through a pipe i and 
eseapes by the valve d, and the process may be 
either continuons or intermittent. A  mercury 
bath k made of gas pipe is screwed into the 
cylinder and serves for the insertion of a ther- 
mometer.

1614 . O rm son, K . June 14.

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

1775 . Xiongbottom , J ., and Ziongbottom ,
A . July 5.
Non-conducting coverings and compositions.— 

Relates to the manufacture of an elastic material 
or composition, which may be used for ice bins 
and other purposes. It may be rolled, moulded, 
or otherwise shaped, or for additional strength, 
layers of fabrics, wood, or métal may be inserted 
between two or more thieknesses of the material. 
To a solution of india-rubber and ground shellac 
in coal-tar naphtha, is added a mixture of water, 
alum, ammonium sulphate, boraeic acid, glue, 
molasses, linseed oil, and ammonium chloride. 
The blended solutions are then mixed with woody 
or fibrous material, prepared by heating flax, 
cloth, flock, or silk Waste, hemp, cotton, blanket, 
plush, velvet, wool, hair, peat, cork, ground 
leather, or rags &c. in a solution of the double 
sulphate of potash and alum, sulphate of iron, and 
borax, and for this purpose, the machine is pre- 
ferably enclosed in a steam jacket on the principle 
of the mixing-machine described in Spécification 
No. 11,136, A.D. 1846. On leaving the mixing- 
apparatus, the homogenous mass is worked in a 
heated masticator, passed through a sériés of 
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rollers kept at gradually-decreasing températures, 
and finally submitted to a cold bath of metallic 
salts.

1816. D unfrené, H . A .,  [Afassot, F., and
Jnquin, A.]. July 8 .
Boiling-pans. An 

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

1833 . D ufrené, H . A ., [ Tellier, C.]. July 11.
[Provisional protection only.]
Heating by Chemical action.—The heat obtained 

by burning metals, sueh as iron and zinc, and 
other substances in oxygen is applied to melting 
iron, to moulding and to the préparation of 
moulds and of ignots for the forge.

1992 . B o u lto n , W . P . W . Aug. 1. Draw-
ings to Spécification.
Heating gases.—Gases are heated by rods or 

plates &c. which are alternately dipped into and 
raised from heated liquid, or by revolving dises 
partially immersed in heated liquid.

2096 . W e stle y , B.. A . W ., [Pinkus, H.].
Aug. 14.
Heating-apparatus, and metliods of heating.— 

Fluids, such as naphtha or petroleum, &c., for 
heating purposes &c., are stored, preserved, and 
raised and discharged from one vessel or tank to 
another by apparatus such as that shown in Fig. 5 
(Sheet 1). The fluid or liquid is stored in an air- 
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tiglit vessel A, which may b eof theform of a tank, 
as shown, or of a cask &c., of wood, métal, glass, j 
earthenware, or otlier material. The vessel,which | 
may hâve a hinged top, or a fixed head, provided 
with a manhole b, is fitted with an expanding and j  
collapsable diaphragm f, impervious to water or 
air, such as deseribed in Spécification No. 8207, 
A.D. 1839, and having a solid floating head or 
dise r, which may be packed by a ring expanded 
by air or liquid pressure, or otherwise. The 
diaphragm may be seeured to the top of the 
vessel, as shown, or to the bottom, or the middle. ! 
The liquid is transferred from one vessel to 
another, or to a higher level, by admitting air or | 
water under pressure into the diaphragm, above 
the liquid in the vessel, by means of a pipe k, con-

nected with the vessel, as shown, and with the air 
or water main, and provided with valves î, m, I1, 
ns', the liquid &c. being discharged throngh the 
pipe O, provided with valves o1, p. The vessel 
may be fluslied by opening the valve I1, and the 
valve m1 may be used for discharge. The vessel 
may be fitted with the liquid &c. by a reversed 
process. A  discharge cock /  is fitted at the base 
of the vessel to earry off the dregs. The dise r 
may be also actuated by mechanical means, a 
main discharge tap or cock being fitted to the 
side of the vessel. The dise may be adapted to 
receive a closed pan containing hot water or ice 
to regulate the température. Parts of the 
apparatus may be omitted or modified.

2 184 . C urley, E . A . Aug. 25. [Letters
Patent void for want of Final Spécification.]

Heating liquide; thermostats.—An apparatus 
used to maintain a uniform température in a 
carburetting-apparatus, stoves, ovens, hot-houses, 
sick rooms, &c. comprises a chamber which con- 
tains a liquid and is heated by a flame, controlled 
by an automatically regulated valve. The valve 
is connected to a rod, which is eontaiued by a

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

2 2 5 5 . N ew ton, A . V .,  [Bulkleg, H.]. Sept. 1.

Heating air.
—Apparatus for 
heating air for 

! dwelling houses 
I green - houses, 

and otlier build­
ings, by means 
of an atmos­
phère of steam, 
consists of a 
casing B, Figs.
1 and 3, con- 

J taining a fire 
j chamber A, and 

a chamber C, 
e n c l o s e d  by 
tubes plates H,
G and a top 
plate 1 , for con­
taining steam 
generated in a 
shallow pan D on the top of the fire chamber; 
the steam is utilized for heating air, which flows 
from a cold-air chamber L, through tubes K, into 
the hot-air chamber M, and thence passes through 
openings d in the casing B to the place to be 
heated. Any excess steam in the chamber C
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passes through a pipe c into the fire chamber. The 
pan D is fed with water from a réservoir E, fitted 
with a bail cock F for maintaining the water in 
the pan at a constant level. A cylindrical stove 
constructed on the same principle is shown 
in Fig. 4. The fire chamber D is surrounded by 
vertical tubes C, through which air passes asshown 
by arrows.

2 2 9 2 . P a rker, A . W . Sept. 6 . [Provisional 
protection only.]
Heating water.— The température of a tepid 

bath is maintained by the heat absorbed by the 
water in the condenser of au ice-making and 
refrigerating apparatus.

2 3 6 1 . B iu n d e ll, W . Sept. 15. [Provisioiml 
protection refused.]

Heating liquida.—The heating medium, which 
may be hot water, hot air, steam. or the like, is 
passed through a number of chambers, capable of 
being lowered bodily into, or removed from the 
liquid to be operated on.

2 3 8 5 . F letch er, J. Sept. 10.
Heating imiter.—Steam and 

water are admitted to a tank 
for dissolving sugar through a f | c 2 
chamber B fitted with a blend- (ç-hta 
ing apparatus, shown in Fig. 2 '
(Sheet 1), consisting of a pipe P 
with water and steam branches 
R, S. This mixture of water 
and steam is likewise used in 
washing the charcoal filters 
used in sugar reiining, the 
water being thereby heated 
and the steam partially condensed.

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

vacuum pan for concentrating sugar solutions, is 
as usual provided with an inlet B and an open 
bell or lloat G. On the cover is fixed a valve E, 
together with lever meehanism having fixed 
centres at L, O, P, so that when the link I, which

is preferablv made of zinc, expands, conséquent 
on the admission of steam in the box, the valve E 
closes and prevents the exit of steam, although 
previously allowing the eseape of the air from 
the vacuum pan and pipes in connection there- 
with.

2471 . T a y lo r , J . Sept. 27. Drawings to 
Spécification.

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

2180 . Boffey, J ., and Sm ith , C. W .
Sept. 27.
Non-conducting coverings.—To prevent loss of 

heat by radiation, metallic surfaces, such as the 
surfaces of boilers, and the inside of iron ships, 
are coated iirstly with a mixture of mastic, 
whiting and boiled linseed oil. Slate or shells 
may be added to this mixture. When the above 
is dry, subséquent coatings of a mixture of Roman 
or Portland cernent, washed sand, cowhair, and 
water are applied. For coating steam pipes or 
eylinders, white lead is added to the first coat.

2 4 9 4 . S m ith , I .,  and B a th o ,
Sept. 28.

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

FIC.2.
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2 5 3 5 . B r o o m a n , R-. A . .  [Renard, G and Lipman, A.\  Oct. 3.

Keating gases and vapours. The gas or liquid 
is admitted from a pump or réservoir eonnected 
with the funnel D into a cast irou or other tube A 
filled with silex or sand &e. B and lieated within 
a furnaee. Inlet and outlet pipes C, E pass 
through luted stoppers. In another form o£ 
apparatus, a U-tube is einployed.

2 5 7 4 . C la rk , W ., [Nevret, Orioli, & Fredet]. Oct. 6 .
Keating liquide. — In 

apparatus for steeping 
paper pulp, rags, and 
fabrics in  a l k a l i e s ,  
specially applicable for 
use with ammonia, the 
matciials are fed by a 
hopper to to a closed 
cylinder a enelosed in a 
cylinder b into which 
steam is passed through 
the bearings on the left, 
the ammonia being dis- 
tilled and collected for 
re-use, on the completion 
of the operation, through 
cocks h, i. The appar­
atus may lotate, so that pallets j constantly stir 
the matters. A  wheel /  having involute arms 
serves to raise condensed water from the casing 
and conduct it back to the generator. When the 
process is complété, the apparatus is stopped 
with the manhole uppermost, and a pipe is 
attaehed to one of the upper cocks for collecting 
the ammonia, if such be used, the heating with 
steam being eoutinued. During the operation,

the manhole is hermetically sealed. To remove 
any water that may condense while the apparatus 
is stationary, a purge-coek or a pipe in connection 
with the generator, is provided. The apparatus 
may be fixed, and may be placed vertically instead 
of horizontally, in which case the feed cock of 
the boiler may be at the bottom, and the steam 
introduced at the upper end. The outer cylinder 
is provided with a non-eonducting casing.

2 6 1 0 . J o h n s o n , J . K .,  [Harrison, J., and
Luders, T.}. Oct'. 10.
Keating w ater; heating buildings.—Relates to 

improvements in boilers of the kind described in 
Spécification No. 1970, A.D. 1859, several of the 
bolts and joints previously required being 
omitted. In the title, the apparatus is stated to 
be used for warming buildings, this being 
effected, according to the prior Spécification, by 
radiation. A  slab or section of a boiler is made 
in one piece by casting or otherwise forming 
together a number of hollow spherical ehambers. 
Steam and water cross-connections are formed b3' 
castings d having spherical or curved junction 
faces to allow for unequal expansion of the slabs. 
These intermediate castings may be provided 
with steam and water attachments f l, /, and are 
secured to the slabs by bolts e. Openings closed 
by screw caps a are formed at the ends of the
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slab for cleaning purposes. Stationary boilers 
are set in brick work, but the exterior slabs may 
be cast with thin webs g, suitably joined together 
to form tiglit métal walls at the outside of the 
slabs. The slabs are arranged edgewise over the 
furnace, the lowest corner resting on a bearer, 
and the gases circnlate between the slabs, and 
escape from the lowest part of the slabs to the 
chimney. Large slabs may be formed of two or 
more smaller slabs joined together edge to edge 
by suitable bolts, so that a defective part of the 
slab may be easily replaced. In lieu of bolts 
passing thiough the slabs, Hues or tubes g, Fig. 5, 
may be inserted longitudinally through eacli 
sériés of spheres except the one nearest the fire, 
which is left free for the better circulation of the 
water. In this modification, the furnace gases 
circnlate between the spheres and enter the 
Sues g at their lower ends, and pass to the 
chimney in the direction shown by the arrows.

2 6 6 1 . W ise , F .,  F ie ld , E ., and A y d o n ,
E . H . Oct. 16.

FIC.33.

Heating liquide.—Relates to steam boilers and 
other apparatus for heating liquids. In a 
firebox b, Fig. 1, the grate is arranged as shown, 
the upper part of the grate a1 being supported 
by a depending water chamber b!. Behind a 
stepped firegrate in a boiler is arranged a 
depending bridge eomposed of double water 
tubes partly covered with firebricks. Passages 
may be formed in the firebrick for the admission

of hot air. Double, conical, or tapered depend­
ing water-tubes may be arranged in fireboxes and 
flues. Each inner tube may hâve straight, spiral, 
or other hexagonal sides and an open T-shaped or 
üke top. These inner tubes may be replaced by 
diaphragma with reflectors at the upper ends as 
described in Spécification No. 29?6, A.D. 1862. 
Fig. 33 shows a water tube boiler with water 
tubes l, î3, connected to sériés of parallelnipesl2. 1* 
connected to drumsn, ni. Tubes ni' depending 
from the drums m are connected to pipes ni3 with 
blow-off cocks.

2 8 5 3 . T h y s ,  J . N ov. 4. [Promsional pro­
tection only.]
Non-conducting compositions.—A composition 

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

2 8 8 3 , E a s tw o o d ,  J . Nov. 8.

Heating liquids.—In a machine for sizing yarns 
for weaving, the size in the pan A is lieated by 
means of a copper stcam-chest B having a convex 
top. The steam enters the chest B through an 
inlet pipe, and the eondensed water is discharged 
through a pipe C'. The size enters the pan A 
through a coiled pipe H in the steam-chest B, so 
that it is partially heated bofore admission to the 
pan. Paddles or serapers F are attaehed to a 
shaft D which is reciprocated by meehanism 
actuated by a crank-disc, so that the paddles 
agitate tlio size and prevent it from sticking to 
the steam-chest. The shaft D works in stufiing- 
boxes, and may be operated by hand when the 
machine is at rest. The top of the steam-chest 
may be formed concave, the shaft I) and the 
paddles having a rotary motion, or the paddles 
may be stationary and the steam-chest revolve.
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2 9 3 5 . G ill , S . Ii. Nov. 14. [Provisional
protection only.]
Heating air.—Two concentric cylinders, the 

innerone of winch is closed at the top, are cou- 
nected by a number of small inclined tubes. The 
inner cylinder is provided, near its lower end, 
with a ring of gas burners, and the top of the 
outer cylinder is connected to a fine. Air enters 
at the bottom of the inner cylinder and, after 
passing through the lieated tubes, escapes into 
the room. In a modification, the air passes first 
through the tubes, and then escapes through the 
top of the inner cylinder.

2986 . H em m in g, G . F ., and Coyle, H .
Nov. 20. [Provisional protection only.]

Heat-xtoring apparat us.—O neorboth cdges of 
the sides of the liquid-sealing groove which is 
formed or appfied round the upper edge of a 
vessel for retaining the heat in water or other 
liquid, are turned over into the groove itself, 
leaving a space between them for the rira of the 
cover. These turned-over edges prevent the 
escape of the sealing liquid when the vessel is 
tilted.

2996 . N ew ton , A . V .,  [Fletcher, A . C.]. 
Nov. 21. Drawings to Spécification.

Heating buildings &c. ; heating air.—Air is 
heated by being drawn through a steam engine 
surface condenser and may be used for heating,

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

3268 . P lan ck , H . Dec. 18.
Thermoxtats.— For 

regulating the heat 
obtained from the 
combustion of gas in 
dentists’ or gas 
furnaces or in green- 
liouses, by altering 
the area of the 
passage way for the 
gas, a conical plug c, 
fitting in a hole in the 
tube b, is divided into 
two parts by a 
diaphragra c1 having 
at the top an 
apcrture c2, placed 
opposite the pipes d, e leading from the gas 
supply and to the burner respectively. As the 
température is raised, mercury, contained in the 
vessel a and the tube b, expands, gradually 
narrowing the space between its surface and the 
bottom of the diaphragm until the only passage 
for the gas is through the aperture c2. When 
applied to greenhouses, the level of the mercury 
is adjusted by a plug which screws into a part of 
the vessel a. In a modification, the plug c is of 
square, polygonal, or circular section, and is 
fitted with a tliumb screw, so that the bottom of 
the diaphragm c 1 may be raised from, or lowered 
towards, the level of the mercury.

A.D. 1866.
41 . W h eeler , J . F . Jan. 5. [Provisional 

protection only.]
Footivarmers.—The case is eovered with felt or 

the like and is provided with recesses for the feet. 
A  stoppered aperture for the introduction of liot 
water is provided.

76 . Sh aw , H.. Jan. 10. [Provisional pro­
tection only.]

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

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

163. N orton , J . L ., and B ünger,
F . Xi. H . W . Jan. 17. [Provisionalprotection 
only.]

Steam traps.—In apparatus of the kind des- 
cribed in Spécification No. 2890, A.D. 1862. The 
steam and water ehamber consists of a spherieal 
casing, within which a cylinder with corrugated 
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ends and full of water is suspended. The spindle 
of the outlet valve is attached to the lower dise. 
The expansion and contraction of the water in the 
cylinder opérâtes the discharge valve.

2 1 8 . Prideaux, T . Jan. 23.

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

3 46 . W illin g to n , T . A . G . Feb.3.

Heating buildings.—In an apparatus for heating 
conservatories, apartmeuts, or boilers, two or 
more gas “  stoves ” are employed, one serving to 
heat the apartment, the others creating a draught 
for the first. In one arrangement, Fig. 1, heated 
air and gases from a burner enclosed in the lower

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

4 29 . Cum m ing, G . W ., and Edm onds,
J . K.. Feb. 10.

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

4 4 7 . M a rla n d , S ., S m ith , W . H ., and 
W e lls , W . Feb. 13. [Provisional protection 
only.]

Heating by moléculer combination.—Relates 
particularly to means for heating the volatile 
liquids employed in apparatus for obtaining 
artiScial light, such as is described in Provisional 
Spécification No. 2998, A.D. 1805, [A bridg- 
ment Class Gas manufacture], Sulphuric acid 
and water, eontained in separate vessels, are 
allowed to drop into a mixing-vessel commuui- 
cating with another vessel in which the volatile 
liquid is to be heated.

5 45 . B runton , J . D . Feb. 22.
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Heating a ir ; heating by ivater circulation.— 
Tn apparatus for drying peat, Fig. 9, a fire- 
plaee c for burning smokeless fuel or gas is 
provided with air admission Hues h, the produets 
of combustion passing througli a perforated brick 
partition c and wire-gauze screens /  placed in the 
ehamber d, at the extremity of wbich is the fan a 
fordelivering the gases into a drying-chamber b, 
regulators g for the admission of cold air being 
provided. In order to condense the aqueous 
vapour arising from the drying of the peat, one- 
third of the air used passes tlirougli the lire- 
place c and regulator g and cornes into contact 
with one third of the peat only, being eonducted 
before discharge through pipes oftinned plate or 
sheet métal, around which the other two-thirds of 
the air pass on their way to the peat, thereby 
condensing the vapour and becoming lieated by 
conduction through the pipes. Where heating by

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

606. N ew ton, W . E ., [Vincent, J. P., 
Richards, J. S., Noble, 0., Lovrcin, C. H., 
Rawle, Ii., and Raies, L. S.]. Feb. 27.

Heating air for 
use in distilling 
oils &c. Air is 
f o r c e d  by the 
pump C through 
the coil D in the 
furnace E.

8 11 . F ield , E ., and Xiloyd, F . Mardi 19.

7%tHeating-apparatus ; heating by 
air circulation ; heating by steam 
circulation.—In an apparatus for 
diffusing steam, air, or vapour 
through vegetable or other sub­
stances, the substances are carried 
by a perforated or pervious tray, 
formiug a horizontal screen in a 
closed ehamber in which the gases 
are circulated. In one form of 
apparatus, the tray, which rests 
upon bars /  carried by wheels, is 
provided with flanges g', e1, which 
form with corresponding flanges g, b in the heating- 
cliamber tight joints. The bars /  are formed of 
such cross-section, tliat, on turning them, the 
tray is elevated from, or lowered on to, the 
flanges g. A  steam jet-blower contained in a

_ j
,________s j..y......

f e /  f \

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

1014. Johnson, J . N ., [Ifeimer, H. R.].
April 9. [Provisional protection only.]
LHgesters.—Relates to an apparatus for the 

hydrolysis of vegetable and animal fats and oils 
by means of water, a mixture of water and steam, 
or an alkaline solution. It consista of a cylin- 
drical copper vessel provided with inlet and out- 
let pipes, pressure gauges, therrcometer or 
pyrometer, safety-valve, proof eocks, and an air 
discharge cock. Heat may be applied either 
externally or internally, and in the latter case, by 
means of Hues.

The furnace gases pass over a hollow bridge 
forming part of the water ehamber at the rear of 
the furnace, and, after passing through a suitable 
smoke-box, return through the boiler by means of 
the Hues C2, C3. An inlet and outlet pipe are 
formed in the top of the boiler. The boiler and 
furnace are made in sections so that their capacity 
may be varied.

1198 . S u rn a rd , G ., and K o p p el, E.
April 28. [Provisional protection only.]

1134 . W ilso n , J . H . April 21.
Heating miter.—An ap­

paratus for preliminarily 
heating sea - water when 
large quantifies are to be 
distilled, which may also be 
applied to the heating of 
water for heating sbips, and 
conservatories and other 
buildings, is shown in Fig. 4. 
The furnace C1 is formed 
with hollow tire bars T 
opening at either end into 
water chambers in communi­
cation with the main boiler Y.

Non-conducting coverings and compositions.—In 
order to préserve milk and eream, especially 
during transport, ice is introduced into the iu- 
terior of the can or other vessel containing the 
liquid, the ice beiug eiielosed in métal tubes lincd 
with ilannel and surrounded by a non-conducting 

; Chemical eompound consisting of a mixture of 
sal-ammoniac and nitre, or similar substances.

1327 . Jones, J . A . May 9.
Non-conducting coverings and compositions. — 

Peat, turf, bog, silt, coal or chareoal dust, or other 
similar vegetable, or partly vegetable matter, is
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used in a plastic state, or in slabs, either alone 
or in combination with cernent, iron oxide, lime, 
sand, cow hair, sulphate of lime, and minerai 
oil, for covering or lining steam, air and water 
pipes, boilers, heaters, eylinders, vesscls, and 
ice-houses, wiue cellars and other buildings. 
Wire network is sometimes placed over the 
composition.

1450 . Xiongbottom , J ., and E a stw oo d , J .
May 23. Vrawings to Spécification.

Heating liquide and air.— Consists in the appli­
cation of steam and superheated water circnlating 
in a System of tubes, part of which is coiled and 
placed in a furnace, to the heating of liquida and 
air. The tubes are immersed in the substance to 
be heated.

1 3 4 2 . W h ite , J . May 10.

Non-conducting coverings and compositions. — 
Hair felt for covering steam boilers and steam 
pipes, and for other purposes, to prevent radiation 
of beat, is made with sqnare edges to facilitate 
jointing, by means of apparatus such as that shown 
in Fig. 3. The hair to be felted is laid on the per­
forated false bottom a2 of a steam chest a, into 
which steam is admitted by a pipe o1, the hair 
being felted by a reciprocating box or board b, 
which is actuated by a crank and eonnecting-rod.

1457 . G reen, T . May 24.

Heating ivater. 
—A boiler for 
heating water for 
greenhouses and 
other uses con­
sists of an ex- 
t e r  n a l casing, 
provided w it h  
soekets a1 for the 
h eatin g-p ipes, 
within which is 
fitted a conical 
or tapering lire- 
box having cross 
water tubes d.

1470 . W eatherdon ,
J. J. 211., and Fichoin, C.].
Thermostats. — Mercury 

expanded in the limbs B, B1, 
Fig. 1,of a thermometer A, 
complétés electric circuits 
by conneetiug the ends of 
platinum wires D, D1, M, M*, 
suitably arranged within 
the thermometer. Electro- 
magnets, acting on levers I, 
cause valves B in the tanks 
T and S, to open or shut, so 
that the position of the 
lloat V, which aetuates a 
damper X, is regulated by 
the température of the ther­
mometer. In a modification, 
a U-tube is used as a ther­
mometer, one limb being 
connected to a platinum or 
other vessel eontaining dry 
nitrogen.

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

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

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

1623 . K .naggs, W . June 14.
Heating a ir ; heating water.—An evaporating- 

pau for sugar juice is combincd with a boiler, and
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the waste lieat is utilized for heating air. The 
pan has a false bottom, the space Q thus fornied 
being used to supply steam for the évaporation. 
Water tubes, consisting of an outer tube P, and 
an inner tube R open at both ends, are litted in 
tlie bottom plate. Steam pipes pass along the 
bottom of the pan. The water used is lhat 
condensed front the évaporation of the syrup. 
The cover J of the pan is made double, and the 
space between is used for heating air.

1693 . A u xy , G. C. Ange, M arqu is d’ .
Jnne 25.

Heating liquida.
—A containing- 
vessel provided 
with means for 
imparting an os- 
cillatory motion 
by hand or power 
is stated to be 
a p p lica  b 1 e to 
lieating.orother- 
w i s e treating 
minerai, v e g e -  
table, or animal 
solids or liquids, 
and is especially 
deseribed as ap- 
plied to the pre- 
serving of grain 
from damp, wee- 
vils and other causes of destruction. The sub­
stance to be treated is placed withiu the 
cylinder, shown in end view and composed of 
timbers a forming a frame, between which are the 
staves h, perforated in the case of sifting- 
apparatus. The ends or heads, completing the 
frame, are pivoted on a central spindle d, and 
hâve liooks, rings, or catches h attached to them, 
with which the operating levers p engage in 
their oseillating motion about the spindle and 
sliake the whole cylinder. Wliere the masses are 
considérable, a rope g is attached to each lever 
and moved like the rope of a bell, or the motion 
may be derived from cams or eccentrics. The 
cylinder is capable of extension longitudinally by

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

1694 . F leld , E ., and W ise , F . Jnne 25.

Heating liquida. — Relates chiefly to boilers 
litted with water tubes which project into the 
furnace or Hues and to vertical boilers. The 
tubes may be of the kinds deseribed in Spécifica­
tions No. 2956, A.D. 1862, and No. 2661, A.D. 1865. 
Fig. 5 shows a saddle-shaped boiler in which the 
furnace and furnace Hue are surrounded by water 
spaees conneeted with the boiler. The products 
of combustion from the furnace, which is fed from 
above through an opening f ,  pass downwaids 
between the depending water tubes b to external 
latéral Hues, in which they circulate on their way 
to the chimney. Fig. 9 shows a vertical boiler in 
which the products of combustion from the 
furnace pass around one side of a water space c, 
which is connccted by water tubes g to the boiler, 
to a second chamber d provided with an outlet. 
In a mollification, tlie water space c is replaced by 
a hollow partition through which air passes from 
the ashpit to the top of the ürebox. The products 
of combustion pass over the top of tbis partition, 
descending in the second chamber to an outlet 
near the bottom. In another modification, the 
furnace is built outside the boiler easing and the 
products of combustion led into a furnace com­
bustion chamber, arranged as shown in Fig. 9, 
through a latéral opening in the boiler easing.

1855 . N orton, J . I ,., and B ünger,
F . E. H . W . Ju]y 16. [Provisional protection 
onltj.]

Steam traps.—A discharge valve in a spherical 
vessel, in which the water of condensation col- 
leets, is operated by the expansion or contraction 
of a closed cylindrical vessel, containing water, 
which is suspended withiu the spherical vessel. 
The cylindrical vessel is suspended from a rod 
extending up through the spherical vessel, by 
means of which the apparatus is adjusted. The 
lower end of the cylindrical vessel is conneeted to 
tbe valve, which is protected from grit by a per­
forated screen placed across the lower part of the 
spherical vessel. A guard, mounted on the rod, 
prevents the water of condensation from directly
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impinging on the cylindrical vessel as it enters the 
apparatus. The steam trap is applicable to 
apparatus ot the kind deseribed in Spécification 
No. 2890, A.D. 1862.

1887 . B u rgess, W . .1 uly 20. [Prooisional 
protection onltj.]
Boiling-pans.—The réceptacle of a washing- 

machine is made of iron, coated with vitreous 
substances, or, enamelled, to prevent corrosion, 
and is heated directly by gas jets or a suitable 
furnace.

[Pro-1909 . R am sbo tto m , J. July 23. 
visional protection only.]
Steam trapx.— Steam traps used in connection 

with condensing steam engines consist of an 
outer closed easing containing a second vessel 
which rises and falls with the variation of the 
water level, and actuatcs a discharge valve.

aluminium componndisdried.powdered andsoaked 
in hot or cold water to make it into a creamy 
state, and the fibres are placed in altcrnate hivers 
in the pan, a layer of clay being at the bottom, 
the steam being turned on, and the lire lighted 
to prevent ehokiug of the steam pipe by subsid­
ence of the substances above it. A  valve, which 
closes by the back pressure of the liqnor in the 
pan when the steam is turned off, is placed near 
the end of the pipe. A  steamtight lid may be 
seeured by clamps or thumb-screivs to the boiling- 
pan, which bas a safety-valve, the steam from 
which is eonducted to the bottom of another 
boiling-pan and so on, so that there are a continu­
ons sériés of boiling-pans eaeh blowing off at 
successively decreasing pressures. Solutions of 
boracic acid and ifs eompounds may be pumped 
in to aid the lluxing of the alumiua, silica, iron, 
&e. A  close-ended dip pipe containing oil or 
stéarine, affixed to the side of the boiling-pan, 
gives the température of the fibres which are 
sufficiently treated at from 350° to 450° F. and 
when the cutiele can be readily severed from the 
fibre. The fibre and clay are rinsed with water 
pumped out into a receptaele and allowed to 
subside.

1913 . B ousfield , G . T .,  [McKenzie, J. F.].
July 23. Drawings to Spécification.

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

2 0 6 8 . W e a t h e r d o n , B . F [Lerog, C.,
Durand, J. J. M., and Pichoin, C.]. Aug. 11.
[Prooisional protection only.]

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

2 2 6 9 . N elson , B . Sept. 4.
Boiling-pans.— Relates to pans for treating 

hemp, flax, &c. by means of argillaeeous matters 
to remove the silicious cuticle and albuminous 
rnatter in the fibre. Egg-shaped pans similar to 
tliose used by soap boilers are employed, and are 
made so that when the portion exposed to the lire 
is burnt out it can be replaced. The pan lias a 
grated false bottom for the fibre and perforated 
plates or gratings, or an inner or grated cage, to 
prevent the fibre coming directly in contact with 
the heated iron plate. A brandi steam pipe per­
forated or open at its end is coiled or otlierwise 
disposed in one or more tiers and supported near 
the bottom of the pan by bars or studs ; high 
pressure or other steam is supplied to prevent 
carbonisation. Fireclay or potters’ clay or other

2330 . B en n e tt, R . Sept. 10. [Prooisional
protection only.]
Xon-conducting coverings. — To prevent con­

densation in steam and other fluid pressure engine 
eylinders, tliev are covered with wood, wool or 

I other non-conducting material.

2353 . H orstm ann ,

T h erm osta t s .—
Relates to motors 
operated by the dila­
tation of mercury or 
other liquid and of 

| the kind deseribed 
in Spécification No.
752 , A.D. 1 8 6 6 ,

I [Abridgmcnt Class 
Watches, &c.], and 
adapted for driving 
docks and the like, 
for automatically 
operating the Win­
dows of greenliouses 
and the like, and for 
ventilating other 

| buildings in which a 
unilorm température 
is required. As 

] adapted for driving 
a dock, a liquid- 
coutaining vessel E 

i opens into a tube A 
, containing a piston 

B adapted to be 
aeted on by the ex- 
pandiug liquid. The 
pistou rod F acts 
through pullev and 

i belt gearing X  on a 
drum K  containing a spring and from which 

' weigh'ts WT, W* are suspended. The larger
109
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weiglit W, when raised, drives the clockwork 
mechanism. In a modification, the piston acts 
directly on the eloekwork mechanism. Asadapted 
l'or greenhouses and tlie like, the piston is con- 
nected to window opening and closing mechanism 
and to the gas cock of the heating-stove.

2376 . Creasy, W . Sept. 15. Drawings to
Spécification.

Heating air.—In modifications of the apparatus ! 
for drying grain, brewers’ grain, and the like, 
descrihed in Spécification No. 3276, A.D. 1865, j 
[Abridgment Clans Drying], the air, which 
circulâtes through the grain, is heated by means | 
of steam pipes arranged in the casing of the 
apparatus. AVhere endless bands or chains 
passing over rollers are employed, the pipes are | 
arranged bctween the two parts of the bands or ; 
chains.

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

through ail the pipes d simultaneously, and 
returns through the pipes /.

2 3 7 8 . T w ib ill, <7. Sept. 15.
Heating water.—

A water chamber is 
fitted in the Hues 
or fireboxes of 
steam boilers or 
water-lieatere, such 
as those described 
in Spécification 
No. 243, A.D. 1865, 
and connected to 
the upper and 
lower portions of 
the b o i 1 e r or 
heater. The chamber may be provided with lire 
tubes, as shown in Fig. 1, or it may consist of 
water tubes connected to headers which communi- 
cate with the boiler or beater.

2336 . N ev co m e, H . J. Sept. 18. [Pro-
visional protection only.]
Heating buildings.—A pipe, serving as a (lue of 

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

2416 . W a lk e r , A . B . Sept. 20.
Ileating air.-—Air for use in attemperating 

liquids during fermentation, drying hops, malt, 
goods for potteries, laundries, bakers’ ovens, &e., 
or for attemperating or ventilating rooms, is 
heated by passage thiough a sériés of pipes placed 
over a furnace and connected to end casings. 
Fig. 3 shows a vertical section. The Hat pipes d 
in the Hue are uucovered, wliile those /  imme-
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2 4 8 6 . B e tts , J . Y . Sept. 26.
Heating air.—

Air used for dry­
ing grain and 
other crops is 

; heated by the 
hot gases from 
the furnace of a 
portable boiler.
A fan for sup- 
plying the air is 

I mounted on the 
boiler and is 
d r i v e n by a 
steam tu rb in e  
placed over it 
and connected 
to t h e  sa m e  
shaft. The air is 
forced through 
a chamber D, 
which contains 
tubes E through which the furnace gases pass.

2560 . Underwood, G-. O et. 4. [Hrovisional 
protection only.]
Heating water.—A method of heating steam 

J cooking-apparatus by boiling water circulatiug 
[ in a double tube, one end of which is inserted in 

a fire-grate, is stated to be applicable for heating 
water for buildings. The tubes are connected to 
the boiler, by passing thern through a male 
Socket with a flange which is held against a male 
screw plug or tube lixed to the vessel, by a female 
screw nozzle. The end inserted into the fire is 
fitted with a cap containing a chamber. A 
single tube bent at the end placed in the fire, 
the betid being protected or not by a Socket, may 
be used.
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2 5 8 7 . S c h r ô d e r ,  r .  K . Oct. 5. [Vro-
visional protection only.]

Heating by water circulation.—Tmprovements 
in incubators or apparatus for hatehing eggs are 
described, and it is stated tliat they may be 
partly or wholly applied to other heating-appar- 
atus. The incubators are heated by rneans of 
hot-water cisterns or vesse[s connected with 
separate boilers or other heating-apparatus by 
ilow and return pipes. The heaters or boilers 
may also be connected to jaekets or casings sur- 
rounding “  nurses ”  or chambers for chickens,

which eontain wool or other soft material. The 
cisterns are preferably circular and overhang or 
overlap drawers or other egg compartments lilled 
with chaff or other material. They may be pro­
vided with perforated coverings and plate-glass 
bottoms, and test pipes may be addcd in order 
that the température may be ascertained. The 
bottoms of the egg drawers are perforated, and a 

I vessel of slightly warmed water is placed beueath 
them. The drawers are also provided with 
ventilators in connection with an air sliaft. 
Curtains or screens are employed to exclude or 
regulate light or draught.

2 5 7 1 . C o r d o n ,  G . Oct. t>.

FIG.D .(Sht.Z)

FIC A.CSht.1.)

Heating water.—Relates to a process for 
revivefying animal cliarcoal which lias been 
used in sugar-reflning, in which the cliarcoal is 
successivelv waslied with hot water and dried, 
and then reburnt. The apparatus, shown in 
Kig. A (Sheet 1), consists of a washing-cylinder 
1 and two drying-cylinders 3 heated by means 
of the gases from two furnaces Y1, each situated 
at the feed end of the drying-cylinder. The 
cylinders are charged by means of belts F1, Q: 
and are formed with internai vanes, which, 
revolving with the cylinders, lift the material 
therein to certain lieight, discharging it on to 
the lixed adjustably-inclined plates G2, S1. The 
material is thus slowly transported through the 
cj'linders. A hollow hexagonal prism with short

i ribs on its sides is preferably employed for 
w’ashing the cliarcoal. It is formed with four 

; partitions E1, E2 &c. which suceessively diminish 
in lieight so that the wash-water Jlow's oit 

; in an opposite direction to the cliarcoal. 
The charcoal is reburnt and afterwards 
cooled with the aid of water in the apparatus 
shown in Fig. IJ (Sheet 2). The hot water 
thus obtained is used for washing purposes. 
The charcoal is fed into the furnace by the 
hoppers D 1 and slowly passes through the 
retorts A 1 into the coolcrs H1, which are formed 
with a central chamber H2 through which water 
circulâtes. Automatically-actuated slido valves 

i at the base of the coolers regulate the rate at 
1 which the charcoal passes through the apparatus.
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2618 . W ilso n , L . Oct. 10. [Proei'sionai 
protection only.]

Heating uxiter in baths. The water circulâtes 
through a cylindrical vessel heated internally by 
a lire or by gas or oil bnrners. In addition, a 
coiled or other pipe, connected with the bath, js 
fitted above the lire or burners.

2671 . Sw an , A . Oct. 10.

Iioiling - pans.—
In apparatus for 
evaporating or re- 
covering 1 y e s , 
which may also be 
used for rendering 
alkali caustic by 
boiling with lime, 
the liquid is heated 
by means of a sériés 
of hollow vessels, to 
which steam is in- 
troduced and which 
may bemade in the 
form of toothed 
wheels andmade to

rotate. In a modi­
fication, submerged FIG. 
heating cylinders 
are connected to 
an end casing, to 
which steam is su p- 
plied. Fig. 6  shows 
a cross section of 
a n o t h e r f o r m  
having a boiler b 
provided with a 
llue c, submerged 
in the tank a. Fig. 7 shows a steam boiler a 
surmounted and partly enclosed by an evapor- 
ating-pan b.

2722 . S o o th , T . Oct. 22. [Lettcrs Patent
void for want of Final Spécification.]

Jîeat-retaining chambers.— ln  order to keep 
warm plates, dislies, and like utensils, cooked 
méats and the like, they are placed in a cfcamber 
provided with hollow annular walls, which are 
filled with hot water. The chamber is provided 
with a vertical opening which is closed by a 
door.

FIC.B

2728 . Johnson, J . H ., [Smith, 11., and Elltworth, 0.]. Oct. 23.
Apparatns f o r  

antomatically regu- 
l a t i n g  tempéra­
ture.-- In drying 
m a c h i n  e-m a d e 
paper, the varia­
tion of the length 
of the web accord- 
ing to its hygro­
métrie state is 
used to regnlate 
the température of 
the drying-cylin- 
ders by varying 
the quantity of 
steam admitted to
them. An endless apron or felt J, passing par- 
tially around the cylinders A, A 1, A 11, is guided 
and supported by friction-rollers H, while the 
Paper web D passes over rollers H5. I l4, H3, K,
H-, H1. If the paper becomes more than usnally 
damp, the part passing over the roller K is in- 
creased, so tliat this roller is pressed up by 
springs L nnder its bearings, and the conséquent 
raising of a connecting-rod K, 7, 9, 10, opens a 
balanced valve 40 to admit more steam by pipes 
41, 42,43 from a pipe C1 to the cylinders Excess 
of heat causes a contraction in the paper and a 
dcscent of the movable roller, so that steam is 
shut off at the valve. To prevent the admission 
of too mucli steam in the event of a breakago in
the paper, the axis of the roller II4 norinally bears

upon the arm 25 of a rod ;/, so that, when the 
paper breaks, a spring 26 bearing against a fixed 
lug 27 causes the rod to disconuect a hook 5 from 
a stnd on the part 7, and any subséquent move- 
mentof the roller R is rendered inoperative upon 
the valve.
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2 7 3 4 . H ollin g d rak e, R . Oct. 23.
Heating build­

ings.—The pipes a 
used for heating 
buildings a r e  
divided into two 
eompar t ni e n t s, 
one of which 
takes the heating water ; the other can be con­
nected to the boiler in case of fire, and thus allow 
steam to enter the rooni through perforations.

2744 . W a tts , J. Oct. 24. Drawings to
Spécification.

Heating air. -A ir , for supporting combustion 
in furnaces, may be heated liy ljeing passed 
round the Hues through which the produets of 
combustion pass. This heated air is passed 
through a pipe, and, prior to its introduction to 
the furnace, may be used for drying, evaporat- 
ing and ventilating.

2 7 5 5 . B room an, C. E ., {Bourricff, J. H.
M. A.]. Oct. 25. [Provisional protection only.]
Heating buildings &c.—The produets of com­

bustion from hexagonal lanterns, shaped as pyra- 
mids at their upper and lower ends, are carried 
off by a pipe, which, in théâtres, may be enclosed 
in a box and utilized for warming the feet of the 
audience. When gas is the illuminant, tlie supply 
pipe may be arranged within the ventilating 
pipe, and, in summer, the beat of the ventilating 
pipe may be neutralized by circulating cool air, 
by rneans of fans, through the enel03ing box.
I -...

2 9 0 8 . Thom son, J. Nov. 8.
Heating imter.

—A water-heater, 
applicable for 
heating water for 
conserva to r ie s , 
baths, and other 
purposes, c o n -  
sists of two con- 
centric annular 
water spaces /, g 
and a circulai- 
vessel i con­
nected together 
and enclosed in 
a casing. The 
spaces /  and g 
communicate by 
a pipe j, and the 
s p a c e  g a n d  
vessel i by pipes 
k. The produets 
of combustion from a gas borner, located within 
the inner annular water space, pass round the 
vessel i and between the spaces /, g, to an outlet h1, 
which may lead to an arrangement for condeusing 

880

the produets of combustion. An inflow pipe j1 
and an outflow pipe i* are provided. In a stove 
consisting of a casing enclosiDg a gas burner, the 
casing is divided into two parts, the lower of 
which may be an annular water space.

3 026 . M o rto n , E . W ., [Morton, E. J.].
Nov. 19. Drawings to Spécification.
N on-conducting compositions. —  In ir.aking 

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

3036 . G-ibbs, W . A . Nov. 19.

Heating air.—A current of air, drawn by a fan 
from the smoke-box of an engine driving the fan, 
is employed for drying and for elevating eut 
crops and hay. The cover of the sm-jke-box is 
replaced by a dise with a central hole, ni which 
is titted a conical pipe, and which is covered 
internally by a perforated plate or its équivalent, 
leaning towards the boiler. Smokeless fuel is 
used.

3 0 4 8 . R obertson , J . Nov. 20.

Heating bg steam circulation ; steam traps.—To 
enable condensed water to be removed from steam- 
heating pipes, it is allowed to run from a pipe B, 

i I’’ig. 3, into a réservoir N. A second and inde- 
( pendent vessel K floats in the réservoir and has a 
( spindle c attached to its bottom, a plug lift valve c' 

being attached to the upper end of the spindle. 
A tube P  intégral with the casing projects down- 
wards and envelopes the spindle. When sufïicient 
water has overflowed from the réservoir into the 
vessel- K, the iatter sinks, drawing down the 
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spindle and opening the va' ve. Steam pressure 
theu forces the water in the vessel K  up the 
tube P and out at the orifice B1. For eft'eeting 
discharge of air without loss of steam in steam- 
heating pipes, the air is passed through an 
opening B to an outlet C, Fig. 4. The outlet is 
normalïy olosed by a valve c1 mounted on the 
upper of two brass strips R which are attached to 
a central iron bar S. Increase of température 
caused by the admittance of steam causes the 
brass strips to become bowed, thus lifting the 
valve c against its seating.

3 1 7 9 . C o ffey , J .  A . Bec. 3.

Heating liquids and gases.—Liquids and gases 
are heated in a vessel Dx by hot oil, quicksilver, 
air or other fluids circulating in the annulai- 
ehambers I). The heating-fluid is itself heated 
in a sériés of tubes B, coiled above a furnace and 
surrounded by molten zinc, or other métal, or by 
such substances as sand, oils, superheated steam, 
air, and mercury. The sériés of tubes are, in some 
cases, placed in a chimney stack or other heated 
place. The cisteru G contains a supply of the 
oil, mercury, or other fluid, which is to be used 
for heating the liquids or gases. In some cases, a 
pump is used for promoting the circulation 
through the coils.

contents of the pipe at a suflicient pressure to 
burst the starcli granules and eonvert them into 
dextrine. The tap /  delivers the prepared size 
for use.

3 3 4 5 . G ra h a m , S .  A .  Dec. 20. [Provisional
protection only.]
Steam traps.—lu a steam trap of the “  float ” 

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

3 3 1 1 . H a ll ,  H . Dec. 17.
Heating liquids.—Size is prepared by heating 

raw farinaceous material with water in a steam- 
jacketed tube or coil. The apparatus eonsists of a 
cistern a eontaining the mixed farina and water, 
fitted with a force pump b which charges the 
tube c. There is a weighted safety-valve i, which 
opens under internai pressure and returns excess 
of size to the cistern. The steam jacket e is con- 
nected with a separate boiler, and during the 
heating operation the safety-valve keeps the

3 3 5 1 . B a k e r ,  J . Dec. 20. [Pronisional pro­
tection only.]

Apparatus for automatically regulating tem­
pérature in connection with thermopiles is eon- 
structed by arranging a small steam boiler in 
connection with the fine of the stove, so that, when 
the beat is excessive, steam is generated and blows 
into the lire so as to damp it.
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3 4 3 8 . S h r e w s b u r y ,  G-. Dec. 31.

Heatingwater.—
A water-heater b 
for heating apart- 
ments, eonserva- 
tories, and baths, 
bas vertical tubes 
c passing through 
it, and is heated 
by gas burners e, 
which are placed 
at the bottom of 
these tubes. The 
burners are con- 
nected to the gas- 
supply pipe by a 
hinge at f so that 
t h e y  ma y  b e  
readily swung out- 
side the casing a.
Above the boiler 
are placed layers 
of firebrick and 
sand, or other 
non-c o n d u c t in g  
mat e r i a l .  Th e  
tubes c are con- g-&Jlr~ 
traeted towards 
the top, as shown.

3 4 4 8 . C la r k , W ., [Heustebise, A. P. F.]. 
Dec. 31. [Provisional protection only.]

Heating liquids. — Hy- 
drogen is exploded 
with oxygen or air in a 
closed chamber for the 
purpose of heating 
liquids. The vessel F, 
divided internally into 
tliree parts by métal 
gauze, is placed in the 
liquid M to be heated. 

j Oxygen and hydrogen 
are passed into the 
respective compartments P1, P by the pipes 0, H. 

i and the gaseous mixture is exploded at intervals, 
regulated by a pendulum, by electric sparks 
passed between the électrodes E, E1. A  pipe C 
for the circulation of the gases has its open 
end below the water surface n ; B is a bail for 
receiving the unconsumed hydrogen. When the 
apparatus is used “  for heating boilers, the latter 
“ must be tubular, and preferably with return 
“  Hues for the introduction of the gases ; the water 

I “  is represented by M, the tubes and fines com- 
! “ municating therewith, at which point the 
t “  hydrogen is colleeted.”

A P P E N D I X .

A.D. 1856.
2 3 6 3 . C la rk  W . S .,  [a communication]. 

Oct. 9.

Heating liquids.—Milk orcream is heated, during 
churning, by forming the beaters of the churn, 
Fig. 5, hollow to contain hot water. The butter 
gatherers, Fig. 2, may also be made hollow. The 
beater may hâve only three of the curved hollow 
blades ; or the central part may take the form of 
a hollow cylinder, forming, with the four blades, 
five separate chambers.
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Fees P a id —-Patents Void — Applications 
Abandoned &c.—Spécifications &c. Published 
—Designs Registered—Illustrated Abridg- 
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(A).—lllMstrated volumes of Abridgments of 
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cations published from 1617 to the présent 
date. Tliere are 146 volumes for each of 
these nine periods, and the price of each 
volume is ls., including inland postage.

liist  o f  Illu stra te d  V o lu m es.
1. A cids, alkalies . oxides, an d  sa l is . I nokganic.
2. A cids and salts, Okganic, an d  othkr carbon

COMPOUNDS, [including DyesJ.
3. ADVERTISING AND DISPI.A Y ING.
4. a ero x au tics .
5. AGRICULTURAL APPLIANCES, F aRMYARD AND LIRE,

[including the housing, feeding, and treatment of 
animais).

6. AGRICULTURAL APPLIANCES POR THE TREATMKNT
oe land an d  CROPS, [including Gurdenmg*appli- 
anccsj.
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7. A ir  and  gas engines.
8. A ir  and gases, Compressing , exhausting ,

MOVING, AND OTHERWISK TREATING.
9. A m m u nition , torpedoes, explosives, and  pyko-

TECHNICS.
10. A nim al-po w er  engines and  MISCELLANEOüS

MOTORS.
11. ARTIST8’ INSTRUMENTS AND MATERIAL8.
12. Bearings AND lubricating- apparatu s .
13. BELLS, GONGS. FOGHOKNS, 8IRENS, AND WHXBTLBS.
14. Beverages, [excepting Tea, coifee, cocoa, and like

beverages].
15. Bleaching, dyein g , and  w ashing  textile

MATERIALS, YARNS, FABKICS, AND THE LIKE, 
[excepting D.ves].

16. Books, [uicluding Cards and card cases and the
like).

17. Boots and Shoks.
18. Boxes and  cases, [excepting Trnnks, portmanteaus,

hand end like travelling bags, baskets, hampers, 
and other wickerworkj.

19. Brushing and  sw eepin g .
20. Buildings,a n d  structures.
21. Casks and  barrels.
22. CEMENTS AND LIKE COMPOSITIONS.
23. Cen trifu gal  drying, separating , and  MIXING

MACHINES AND APPARAT'US.
24. CHAINS, CHAIN CABLES, 6HACKLE8, AND SWIVELS.
25. Ch im n eys  AND FLUES, [including Ventilating-shaft

tops].
26. Closets, u rin als , baths, lavatories , an d  lik e

SANITARY APPLIANCE8.
27. COIN-FREED APPARATÜS AND THE LIKE.
28. COOKING AND KITCHEN APPLIANCES, BRKAD-MAKING,

AND CONFECTIONER Y.
29. Cooung  ane ick-making , [including Rcfrigerators

and Ice-storing].
30. CUTLERY.
31. •CUTTING. PUNCHING, and PERFORATING PAPER,

leath er , and  fabrics , [including the general 
treatmeut of paper after its manufacture].

32 . DISTILLING, CON CKNTR ATIN G, EVAPORATING, AND
CONDENSING LIQUIDS, [excepting Steam-engine 
condensers].

33. Drains and  sew ers .
34. D rying .
35. D y XAMO-ELKCTRIC GENERATORS AND MOTORS, [m-

cludmg Frictional and influence machines, 
inagnets, and the like].

33. ELECTKICITY, CONDUCTING AND INSULATING.
37. KLECTKICITY, MEA8URING AND TESTING.
38. Klectricity, R egulating and  DISTRIBUTING.
39. Electric lamps and  fu rnaces.
4Q's E lectric telegraphs and  téléphonés.
41/ E lectrolysis, [including Electrodeposition and 

Electroplating],
42. -F abrics, Dressing  and  finishing  w oven  and

MANUFACTURING FELTED, [including Folding, 
Winding, Measuring, and Packingl.

43. F astenings. Dress, [including Jewellery].
U . Fastenings, Lock , latch , bolt, and  other, |ûi-  

cluding Safes and strong-rooms].
45; F encing, trellis. and  w ir e  netting.
46. F iLTERI.Vg and  OTIIERWISE PURIFYING LIQUIDS.
47. - F ire , Extinction and  prévention  of.
48. - F ish and  fishin g .
49. Food préparations and  food-preservinq .
5b. F uel, M anufacture  of.
51. - F urnaces an d  kilns, [including Blowpipes and

blowpipe burners: Smiths’ forges and rivet 
hearths ; and Smoke and fumes, treating].

52. F u rniture  and  upholstery .
53. Qalvanio batteries.
54. Gas distribution .
55. G as manufactu re .
56. Glass.
67. Governors, Speed- regulating , for  engines and

MACHINER Y.
58. Grain  and seeds, Treating , [including Flour and 

meal],
69. Grin din g , crushing , pu lverizin g , and  THE

LIKE.
60. Grinding  or abrading , and  bu rxishin g .
61. Hand  TOOLS and benches FOR THE USE CF METAL,

WOOD, AND 8T0NE WOI'.KÜKS.
6-2. Harness AND SADDLERY.
63. HaTS AND OTHER IIEAD CeVERINGS.
64. Heating , [excepting Furnaces and kilns ; and Stores,

ranges, and fireplaces].
65. HlNGES, HINGE-JOINTS, AND DOOR AND GATE FUR-

nituke  and  accessorïes, [excepting Fastenings, 
Lock, latch, bolt, and other].

66. H ollow- w a r e , [mriudmg Buckcts, Pans, Kcttles,
Sauce pans, and Water-cans],

67. H orse-shoes.
68. Hydraulio  engineering .
69. HYDRAULIC MACHINKRY AND APPARATÜS, [excepting

Pumps and other means for raising and forcing
• liquidsj

70. INDIA-RUBBER AND GüTTA-PERCHA, [including Plastic
compositions and Materials o f constructive 
utility, other than metals and stonej.

71. Injectors and ejectors.
72. I kon and  steel manufacture .
73. L abels, badges, coins, tokens. and tickets.
74. L ace- m aking , kn ittin g , netting , braiding , and

PLA1TING.
75. Lamps, candlesticks, gasaliers, and  otiier

illuminating- appakatu s, [excepting Electric 
lamps].

76. L eather , [including Treatmcnt o f hides and skins].
77. Lifk- saving , [M arine], and sw im m ing  and bath-

ING APPLIANCES.
78. L iftinu . hauling , and  loading, [including Lower-

ing, W inding, and Unloading].
79. Locomotives and  motor vkhicles for  road and

r a il , [including Portable and semi-portable 
engines].

80. M bchanism  and mill gkaring .
81. M kDICINE, 8ÜRGERY, AND DENTISTRY.
82. Metals AND alloys, [excepting lron and Steel

manufacture].
83. M etals, Cutting and w orking .
8i. M ilking , chukning , and  chkkse- making .
85. M in in g , quarrying , tunnelling , an d  w ell -

8INKING.
86. M ix ix g  and  AGITATING machines an d  applt-

ances, [excepting Centrifugal machines and 
apparatus].

87. M oulding plastic and  powdf.red  substances,
[including Bricks, building and paving blocks, 
and tiles, and PotteryJ.

88. MU8IC and  musical instrum ents.
89. Nails, rivets, bolts and  nuts, screw s, and

LIKE FASTENINGS.
90. NON-METALLIC ELEMENTS.
91. OlLS, FAT8. LUBRICANTS, CANDLK8, AND SOAPS.
92. ORDNANCE AND MACHINE G UNS.
93. Ornamknting .
94. P acking and baling goods.
95. P aints, colours, and varn ishes.
96. P a per , pasteboard, and  papier  mâché.
97. P h ii.osophicaL instrum ents, [including Optical,

Nautical, Surveying, Mathematical, and Mcteoro- 
logical Instruments].

98. P hotography.
99. Pipes, tubes, and iiose.

100. Pr INTING, LETTERPRESS AND LITnOGRAPHIC.
101. PBINTING OTnER THAN LETTERPRESS OR I.ITHO-

ORAPIIIC.
102. P umps and other means for raising  and

FORCING LIQUIDS, [excepting Rotary Pumps].
103. R aILWAY AND TRAMWAY VEIIICLES.
104. R ailw ays  and tram w ays .
105. Ra ILWAY SIGNAIS and COMMUNICATING-APPARATÜS.
106. IlEGISTERINQ, INDICATING, MEA8URING, AND CAL-

CUI.ating, [excepting Signalling and indicating by 
signais].

107. Roads and w a y s .
103. Road vf.hicles.
109. Ropf.s and cords.
110. Kotaky engines, pu m ps , blow ers, exhausters,

AND M ETE RS.
111. Sewage, T reatment of, [including Manure].
112. SEWING AND EMBROIDEKING.
113. SlHPS. BOATS. AND RAFT8, 1)1 V. I.
n .t.------------------------------------- u iv. n i.
116. Suop, publichouse, and  WAREII0U8E FITTINGS

AND ACCKSSORIES.
117. SlFTING AND SEPARATING.
118. Signalling and  indicating by signals, [excepting

Railway signals and communicating-apparatusj.
119. Small- arms.
120. Spin x in g , [including the préparation of fibrous

maierials and the doubling of yarns and threadt].
121. Starch , gum . size , glue, an d  other stiffening

AND ADHESIVE MATERIALS.
122. Steam  engines, [iuclud>ng Details commou to fluid-

pressure engines generally],
123. Steam  generators. [excepting Furnaces],
124. STONE. MARBLE, AND THE LIKE, CüTTING AND

WORKING.
125. Stoppkkixg  and bottling, [including Bottles, jars

and like vessels].
126. STOVES, RANGES, AND FIREPLACES.
127. SUGAK.
128. T able articles and appliances.
129. T ea, coffek, cocoa, and  like  beverages.
130. Tobacco.
131. Toilrt and  HAIRDRESSING articles, and pe r -

FUMERY.
132. T oys, games. and exercises.
133. Tru n k s , portmanteaus, hand  and like  travel­

ling BAGS, BASKETS, HAMPERS, AND OTHER 
WICKER-WORK,

134. UMBRF.LLA8, PARASOLS, AND WALKING-STICKS.
135. V alves and cocks.
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136. VELOCIPEDES.
137. V entilation .
138. W ashino  and  clean in s CLOTHES, DOMESTIO

ABTICLEH, AND BUILDINGS.
139. W atches, clocks, an d  other  tim ek eepers .
HO. W aterproof and  sim ilar  fabrics.
HL W earin g -a pparel .
H2. W eaving  and  w oven  fabrics .
H3. W eighing- apparatu s .
1H. W beels  for  vehicles. Lexeeptmç fV'naü for Loco­

motives and tramway and traction engines ; 
Railway and tramway vehicles; and Toys].

H5. WOOD AND WOOD-WORKING MACHINERV.
116. VVbiting - instruments AND STATIONERV AND 

w ritin g  accessories, (including Educational 
appliances].

L ist o f  Feriods.
1617—1854. (In préparation.)
1855—1866.
1867—1876.
1877—1883.
1884—1888.
1889—1892.
1893—1896.
189 7-1 900 .
1901—1904. (In course of publication.)

NOTICE.—Volumes in course of publication can bc 
obtaincd sheet by sheet, as printed, by payment in 
advance of a subscription of 2s. for each volume, 
including inland postage. The sheets already 
printed can be seen in the Patent Office Library 
andinsome ofthe principal provincial Libraries.

(B).—Unillustrated volumes of Abridgments of 
Spécifications from 1017 to 1866. For the 
period before 1855, reference may be made to 
the uvillustrated sériés of abridgements, 
but itmust be borne in mind that this sériés 
is not in accordance with the above classifi­
cation and does not deal eompletely with ali 
the published spécifications belonging to 
that period. The price of each volume in 
this sériés is 2s., including inland postage.

Xaist o f  U nillu strated  V o lu m es.
(The numbers within brackets foUowina the titles arg the 

serial numbgrs of the volumes).

A cids, A lkalies . Ox id e s , and  Sa lts :—(40.) 1622-1866. 
A eronautics. (41.) 1816-1866.
A griculture
-----------Div. I.—Fikld Im plements. (81.) 1618-1866.
-----------Div. I l —B arn  and  Fakmvakd  I mplements,

[includiruj the cleansing, drying, and storing of grain]. 
(82). 1636-1866.

----------- D iv. III.—A gricultural and  Traction  En­
gines. (83.) 1618-1866.

A ids to locomotion. (7.) 1691-1S56.
A ir , Gas. and  other M otive-pow er  Engines. (62.) 

1636-1866.
A nchors. (69.) 1796-1866.
Artificial  Leather , Floorclotfi, Oilcloth, Oil-  

SKIN, AND OTHER W aTKKPKOOF FABRICS. ISO.) 
1627-1866.

A rtists ’ I nstruments and M aterials. (54.) 1618-1SG6. 
Bleaching , D yeing , and Printing  Calico AND OTHER 

Fabrics and  Y arns. (14.) 1617-1S57.
Brew in g , W in e - m aking , and  D istilling  A lcoiiolio 

L iquids. (99.) 1631-1S66.
Bricks and  T iles. (22.) 1619-1860.
B ridges, V iaducts, and  A queducts. (36.) 1750-1866. 
BOOK8, P0RTF0LI08, C A KD-CASES, &C. (43.) 1768-1866.

Brushing and  Sw eepin g . (57.) 169&-1866.
Carriages an d  other  V ehicles for  Common R oads. 

(93.) 1626-1866.
Carriages and  other V ehicles for  T U ilw a y s . (46.) 

1807-1866.
Casks and  Barrels. (74.) 1797-186*.
Chain s, Chain  Cables, &c. (90.) 1634-1866.
COOKING. BrEAD-MAKING, AND CONFKCTIONERY. (61.) 

1634-1866.
Cutting . Folding, and  Ornam enting  P a per . (12.)

1636- 1866.
Drain s  and  Sew ers . (1.) 1619-1866.
Drkssing and  Finishing  W oven Fabrics, and M an c -  

facturing Felted Fabrics. (91.) 1620-1866. 
Electricity an d  M agnetism . tu eir  Génération  and 

A pplications. (15.) 1766-1857.
Electricity and M agnetism
-----------Div. IV .—E i.kctrio L ighting, Igniting , and

IIeating. (95). 1839-187G.
----------- D iv . V .—FJlectrodeposition and  Electro-

LYSIS. (96.) 1806-1876.
-----------Div. V I .—Electric M otivf.-pow er  Engines

and Sim ilar  A pparatu s . (97.) 1837-1876.
F akriery . (63.) 1719-1866.
F ire - arms and  otker W eapons. A mmunition , and  

A ccoutrements. (10.) 15SS-1858.
Fir e  E ngines, Extinguisheks, Escapes, A larms, &c. 

(88.) 1625-1866.
Fu rniture  and  Upholstery . (39.) 1620-1866.
Grinding  Grain , an d  Dkessing F lour and  M eal. 

(78.) 1623-1866.
Harbours, Docks, Canals. &c. (77.) 1617-1866.
H ingks. Hinge-joints, and  Door Springs. (9).

1776- 1866.
H ydraulics. (32.) 1617-1866.
Ice- making Machines, I ce Safes , and  Ice Hocses.

(85.) 1819-1866.
L ace- making , K nitting, Netting , Braiding , and 

Plaiting. (29.) 1676-1866.
Lam ps, Candlesticks, Ch andeliers, and other 

I lluminating Apparatu s . (44.) 1637-1866. 
LETTERPRESS AND SlMILAR PRINTING. (13.) 1617-1857. 
Locks, Latches, Bolts, and  Sim ilar  Fastenings. 

(60.) 1774-1866.
M anufacture  of Iron and  Steel . (6.) 1620-1?66. 
M anufacture of Pa per , P asteboard, and  P apier  

M âché. (11.) 1665-1857.
M an ure . (3.) 1721-3855.
M arin e  Propulsion , [excluaing Sails]. (5). 1618-1857. 

1857-1866.
M asts, Sails, R igging, &c. (73.) 1626-1S66.
Medicine, Su rgeky , and  Den tisry . (25.) 1620-1866. 
M etalu c  Pipes and tubes. (70.) 1741-1866.
M etals and  A lloys, [excepting Iron and Steel]. (18). 

1623-1859.
M ilking , Cuurn in g , an d  Cheese-M aking . (72).

1777- 1866.
M ining , Qu arrying , T unnelling , and  W ell- sink -  

ing. (71J  1618-1866.
MUSIO AND MU8ICAL INSTRUMENTS. (26.) 1694-1866. 
N ails, R ivets. Bolts, Screw s, Nuts, and  W ashers. 

(58.) 1618-1S66.
Needles and  P ins. (45.) 1755-1866.
Oils. Fats, L ubricants, Candlks, and  Soaps. (27.) 

1617-1866.
Optical, M atiiematical. and other  P hilosophical 

Instruments. (76.) 1636-1866.
Paints, Coi.ou rs . and V arnishes. (50.) 161S-1866. 
Photoorapuy. (19.) 1839-1859.
P latino or Coating M etals w ith  M etals. (23.)

1637- 1860.
P ottery . (24.) 1626-1861.
P réparation  and  Combustion of F uel. (30.)

1620-1865 (oui of print).
P réparation  and use of T obacco. (42.) 1721-1866. 
P réparation  of India-R ubbek and  Gutta-P kkcha. 

(16.) 1791-1SG6.
P keparing  and Cutting Co r k , Bottling L iquids, &c. 

(56.) 1777-1866.
PRESERVATION OF FOOD. (4.) 1691-1855.
P roduction and  A pplications of Gas. (17.) 16S1-1858. 

1859-1866.
P ukifying  and  F iltering  W ater . (79.) 1676-1866. 
R ailw ay s . (33.) 1803-1866.
R ailw ay  Signai.8 and  Communicating A pparatu s . 

(38.) 1840-1866 (oui of priiit).
R aising , Lonvering, and W eighing . (31.) 1617-1866. 
Roads and W ays. (35.) 1619-1866.
Saddlery , H arn ess , Stable  F ittings, & c. (34.) 

1625-1866
Sàfks, Strong Rooms, T ills, Sec.  (64.) 1801-1S66. 
Sew ing  and E m broidering . i2.) 1766-1866.
Sh ip  B uilding , Repaiking , Sheathing , Launching , 

&c. (21.) 1618-1SGO.
Skin s , H ides, and Leather . (55.) 1627-1866.
SPINNING. (28.) 1624-1863 (oui o f  punit),
Starch , Gc m . Size . Glu k . &c. (100.) 1717-1876.
Steam  Culture . (8.) 1618-1856. Sec aUso A griculture , 

D iv8. L and III.



N AME-INDEX.
1852-56. 1861-70. 2s.66. each yearly volume, by post 2t.10:1. 
1871-1873. 2s. each yearly volume, by post 2s. 36,
1857-63,1874-83. Oui ofprint.

1881 and subséquent ytart,

NAME INDEX.
1881. Ont ofprint.
1885-1888. ’2s. each yearly volume, by post 2s. 4i. 1887

‘■ut of print.
1889-1903. Ses Illustrâtes! Official Journals, Nos. 52, 

108, 160. 212, 265. 317, 370. 423, 475, 527. 579. G31, 683, 735, 
and 786, 6-f. each, by post 86. JournalsNos. 108, 160, 
and 212, out of print.

SUBJECT-MATTER INDEX of ACCEPTEE COM­
PLETE SPECIFICATIONS DATED IN THE YKARS 
NAMKD.
18S4. 7-s-, by post 7s. 56.
1SS5-1886. Ouf ofprint.
1887-1890. 3s. 46. each yearly volume, by post 3'. 8i. 
1891-1902. 2s. each yearly volume, by post 2s. 36.

MONTHLY SUBJECT-MATTER INDEX of ACCEPTED 
COMPLETE SPECIFICATIONS.
Consolidated in March, June, September, and 

December, ls. each part. AnnualSubscription, 5s., by 
post 7s. 66.

Laws of Industrial Property and Copyright. 
Subject List.

Guide to the Seareh Department of the 
Patent Office Librarv. (Second Edition.)

K ey  to the German Patent Classification 
(Austria ; Denmark ; Germany ; Norway.)

Chemistry and Chemical Technology. Sub­
ject List.

Chemical Industries, inclùding Destructive 
Distillation, Minerai Oils and Waxes, 
Gaslighting, Acetylene ; Oils, Fats, 
Soaps, Candies, and Perfumery; Paints, 
Varnishes, Gums, Resins; Paper and 
Leatlier Industries.

Class List and Index of the Periodical 
Publications in the Patent Office Library.

Domestic Eeonomy, Foods, and Beverages ; 
inclùding the Culture of Cacao, Coffee, 
Barley, Hops, Sugar, Tea, and the Grape. 
Subject List.

Textile Industries and "Wearing-apparel ; 
inclùding the Culture and Technology of 
Textile Fibres. Subject List.

General Science, Physics, Sound, Music, 
Light, Microscopy, and the Philosophieal 
Instruments. Subject List.

Architecture and Building Construction. 
Subject List.

Minerai Industries, &c. Subject List.
Electricity,Magnetism,andElectro-Technics. 

Subject List.
Fine and Graphie Arts, (inclùding Photo- 

graphy), and Art Industries. Subject List.

Il}

NOTICE,—The àbove publications arc sold at the PATENT OFFICE, £5, Southampton Buildings, 
Chancery Layic, W. C., and will be foma/rded by post on receipt of the pricc and o f  the postage nhen such is 
charged. Ail Subscriptions must be paid in advance. Sums amounting to ls. or more must be remitted by 
Postal or Post Office Order, payable te the Comptrollkr-General, at the àbove address. Chèques mill not be 
accepte!, Deposit accounts may be opened, the minimum deposit being £2.
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