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

hooked at the lower end for engaging a stud R, on 
a wheel L gearing with a wheel L1 fitted on the 
supply cock M. In the normal condition of the 
apparatus, the tube E is kept filled with water by

1358. G -oddard , F .,  and lK a ssey , E .
April 14. D r a w in g s  to  S pécifica tion .

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

1380 . J a c q u e t , F . A . April 15.

H e a tin g  w a ter  for $  
circulation inapart- f  
m e n t s, conserva- '.'j 
tories, &c. Fig. 4 ’-j 
shows one form of 
boiler heated by 
liquid fuel. The 
firebox i s fitted 
with a water cham
ber n  connected at 
the top and bottom 
with the main water 
space by pipes p .
The casing k  of the 
burner supports the 
boiler. I n t h e P  
boiler shown in Fig.
5, the products of 
combustion p a s s 
from the firebox l 
through the Hues P , P  to the chimney P .

1482 . J o h n so n , J . H ., [W e r th e im , J.].
April 21.
H e a tin g  w a ter .—The water is supplied auto- 

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

the pressure of steam in the boiler. When the 
level falls, the tube E is emptied of water and 
filled with steam, which causes expansion, whereby 
motion is transmitted through the lever F and rod 
H to the gearing L, L 1, and the cock M is opened. 
When the cock opens, steam enters a small pipe z  
and allows the water to pass from the réservoir N 
to the boiler. T he tube E again becomes filled with 
water and contracts, causing the rod H to move 
upwards, and allow the weighted lever P to close 
the cock M. A rapid closing of the cock is 
effected by disengaging the rod H and stud R by 
means of a catch Q on the rod H engaging a spring 
catch U, which yields downwards and allows the 
bar to pass until the lowest position is reacbed, 
when it again rises. In the upward motion of the 
bar, the catch Q slides on the lower edge of the 
catch U and disconnects the rod and stud. A 
spring S again brings the rod into the normal 
position. The downward motion of the rod H 
also actuates tappets a’ of a lever T working in 
connection with an arm e for closing the inlet of 
steam to the coil V. The steam is then discharged 
through a pipe W*. The upward motion of the 
rod again actuates the tappets, and moves the arm 
c  into the position shown. The vacuum formed
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in the réservoir by the discharge of the water and 
cooling of the steam causes water to be drawn in 
through a pipe x  from a well or other source. An 
e-cape valve at the top of the réservoir allows 
the ex[ ansion of the water, and the escape of air. 
In some cases, the apparatus is used to open and 
close a valve in the suction pipe of the feed pump, 
the réservoir being omitted.

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

1516. S p u rr ie r , W . J . April 24. [P w i-
s io n a l p r o te c t io n  ordy.~\

H e a tin g  a i r  for ventilating buildings, carriages, 
and ships. A cast-iron or other vessel, preferably 
fiat, is placed in the bottom of an ordinary fire- 
place, and is heated by gas or other fiâmes. It is 
perforated at one end to admit air and has a pipe 
at the other through which the heated air is drawn 
by a fan and distributed.

1576. H a r g r e a v e s , J .,  and R o b in s o n , T .
April 29. D r a w in g s  to  S p écifica tion .

N o n -co n d u c tin g  c o v er in g s .—The filling-necks of 
the converting-chambers used in alkaii manu
facture are prolonged above the top covering-plate 
of the chambers, and the spaces between the necks 
are filled with ashes to prevent radiation from the 
tops of the chambers.

1685. X ieadb etter , H . May 6.
N o n -co n d u c tin g  com p osition s . — Wood fibre is 

employed in combination with plastic and binding 
substances for covering steam generator*, pipes, 
and other surfaces. One comp sition described 
consists of wood .fibre with cowdung, clay, and 
animal or vegetable fibrous substances or wool or 
hair. Soot may also be added and the clay or 
dung may be replaced by slate dust. The animal 
or vegetable substances may be cotton waste, 
shoddy, flock, or other waste, or chopped hay and 
sttaw. The ingrédients are mixed with water and 
applied with a trowel. When the coating is dry, 
it may be painted over with a protective layer of a 
solution of alum and quickltme in water ; it is 
stated that talion' or other fatty materials may be 
substituted for the alum.

1652. H a rp e r , J . R .  May 4.

FIG.I.

H ea tin g  a ir .—Relates to apparatus of the kind 
described in Spécification No. 3277, A.I). 1872, for 
generating vapours and heating air for medicated 
and other baths. The lid of the generator, Fig. 2, 
is fitted with a safety-valve A as shown in Fig. 1. 
An air pipe d , pissing through the generator, is 
fitted internally with a jet pipe b  which communi- 
cates with the interior of the generator by means 
of a cross-tube as shown. The projecting part of

1730. M o n tg o m e r y , R .  May 11. [P r o v i -
s ion a l p r o te c t io n  onty.~\

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

16 86. W a lk e r , A . B . May 22. D r a w in g s  to
S p écifica tion .

H e a tin g  l iq u id e ;  b o ilin g -p a n s .—Relates to the 
application of a hollow worm or screw to brewing 
apparatus &c. for heating water, wort, &c. The 
worm is constructed of a sériés of tubes joined 
together side by side to form a screw-thread round 
a shaft or axle ; or one or more flattened tubes or 
groups of tubes radiating from the centre and with 
provision for the circulation of a heating-agent 
through them may be employed. The steam or 
other heating-agent enters the hollow end of the 
shaft and passes thence to the tubes. Two separate 
worms, which thread into each other and are 
rotrted in opposite directions, are also sometimes 
used. In another construction of the apparatus, a 
sériés of tubes are fixed in dises provided with 
airtight covers and mounted on a centrai shaft. 
The heating-agent, in this case also, passes from 
the shaft into the tubes, finally escaping at the 
other end of the shaft. Divisions may be placed 
in the dises to divert the stream of the heating- 
agent. The worms may be stationary or may be 
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rotated by means of suitable gearing on the end of 
the axle. Such screws or worms are placed in the 
tank or cistern containing the water or in the 
boiling-pan or oopper in which the wort is boiled 
with the bops. The boiling-pan is preferably fitted 
-with a perforated false bottom to facilitate the 
séparation of the hops from the wort. Similar 
apparatus is used for heating the feedwater for 
boilers &c., and in paper-making, bleaching, and 
calico printing.

H ea tin g  a ir .—Air is heated by passing it throogh 
a worm or screw of the kind described above, 
wbich is exposed to the action of fire or highly- 
superheated steam. The heated air may be used 
for drying brewers’ grains, spent hops, &c., or for 
regulating the température of the fermenting vats 
&c. The apparatus is also stated to be used for 
heating or regulating the température of rooms.

208 3 . H ug 'h es. E . T .,  [S m ith , S-, aud B â tes ,  
G . A . ] .  June 5.

1970 . S h o r la n d , G . Xi. May 29.

H e a tin g  a i r .—Air which has been heated in the 
grate back A, described in Spécification No. 1169, 
A.D. 1872, bas its température reduced, when 
necessary, by fresh air supplied by a pipe d  fitted 
with a damper /  and a grid g . A pocket h 
serves to collect the dust &c. In modifications, the 
pipe a  is curved over the sides of the fireplace, and 
is built into the chimnev breast or outside it ; the 
npper ends of the pipes a  are fitted with perforated 
caps, and may be connected to Hues leading to the 
roomsabove ; and the pipes d  extend downwards to 
a point near the floor, and are supplied with air as 
described above, or by other means.

FIG.7.H e a tin g  w a ter  ;  h ea tin g  
b u ild in gs  ;  h ea tin g  a i r .—
Relates to a cylindrical 
boiler placed over an air- 
heating furnace. The 
boiler is supported by 
horizontal flanges resting 
on extensions of the inner 
walls of the furnace, and 
has a vertical extension 
P1 into the furnace. It
may be traversed by a central due as shown or by 
several smaller flues. A corrugated radiator A3, Fig. 
7, heated by steam or water is set on a base and 
enclosed in a casing c3 with perforations near the 
top for the exit of the air which enters through the 
apertures a3 in the base. The air may be drawn 
from the apartment or may be supplied from out
side by a pipe E3 baving branches leading to the 
apertures in the base.

2154 . A le x a n d e r , E . P . ,  [R o w a n , W . R .']. 
June 12.
H e a tin g  a i r  —Air which has been pas-ed through 

the air-cooled condenser of a steam engine is 
empliiyed for heating buildings.

2213 . X tellly , J . June 16. D r a w in g s  to
S p écifica tion .

H e a tin g  w a ter .—Steam boilers are mounted in 
water casings or settings, in place of the usual 
brick settings, tbe water from wbich may be used 
for feeding the boiler or for other purposes. In 
some cases, the water is first passed through 
annular casings fitted with cross water tubes, or 
through drums having smoke tubes, placed in the 
Sues leading to the chimney.

s

2061 . B u ll ,  W . June 4. [ P r o v is io n a l  p r o 
tec tion  only.~\

T h erm o sta ts .—A pyrometer rod placed in the 
furnace of an evapnrating-pan is fitted with 
meclianism by which it is caused to opeu and close 
a valve for admitiing cold air to t'no furnace as 
required when the température rises unduly.

2360. M e w b u rn , J . C ., [ G a y , C.].
June 29.
N o n -c o n d u c t in g  c o v er in g s .—A non - conducting 

covering suitable for steam pipes &c. is composed 
of bars A  of wood or other suitable material, pasted, 
nailed, or screwed on a foundation B of cloth
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or thin métal. The 
jacket may be secured 
by means of a lath C 
a tta e h e d  to  the 
foundation B and 
overlapping one of 
the bars A, to which it 
is fastened by screws, 
hooks, or wires. The 
bars may beconnected 
together by hinges or 
wire hooks, and the 
cloth foundation may 
be either outside or inside, or replaced by ribbons 
or bands or strips of métal.

2406. L y t t le , W . A . July 3. [P r o v is io n a l
p r o te c t io n  o n ly .]
T h erm osta ts.—When the vertical blast furnace 

described in Spécification No. 105, A.D. 1875, 
[A b r id g m e n t  C la ss  Furnaces &c.], is used for the 
manufacture of animal or bone charcoal, a pyro- 
meter bar is passed through the hottest zone of 
tbe reducing-shaft, and the élongation of this bar 
may actuate, through suitable mechanism, a valve 
for regulating the air blast to tbe gas producers.

2474. C la rk , J . July 9. D r a w in g s  to  S p é c ifi 
ca tion .

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

2487. R lg-by, J . ,  and R lg b y ,  J . July 10.
H e a tin g  a i r .—Fig. 2 

shows an air-heating 
arrangement in which 
a gas jet is used. Other 
heating-means m ay, 
however, b e substi- 
tuted. Air, entering 
b y th e  pipe g , is 
heated in the space/  
and escapes at h . The 
pipe g  may draw foui 
air from the upper 
part of a room, tbe 
air being discharged 
in to  the atmosphère 
at h, or it may draw 
in fresh air from the 
outside, and supply 
it to the room in a 
heated condition. In- 
stead of the arrange
ment shown, a length 
of tubing may be used 
heated at one point 
by passing through an 
ordinary fireplace or 
otherwise.

2554 . S y k e s , B . C. July 16.

H e a t in g  w a ter .—A boiler consists of a curved 
copper or other métal tube enclosed in a cast-iron 
or other plate or between a pair of cast-iron or 
other plates. Fig. 4 shows boilers or heaters such 
as described placed at the back of an ordinary 
open fireplace, but they may be arranged and 
heated in other wavs. The pipes B are placed 
between grooved cast-iron plates C, D, riveted 
together. Tbe two heaters are coupled by a 
pipe J

2566 . S h o r la n d , G . L . July 19.
H e a tin g  a i r .—At 

the back of a fire
place is an a ir -  
heating cham ber 
B, which may be 
constructed as de
scribed in Spécifi
c a t io n  No. 3999,
A.D. 1874. T h e  
chimney b r e a s ts  
and  mantelpiece 
are made to Pro
ject about 9 inches 
further than usual 
t o accommodate 
t h e  tw o outlet 
pipes d  from the 
heating - chamber.
These pipes may 
terminate in grat- 
ings in the top of 
the mantelpiece, or may lead the hot air into pipes 
D of D-section which terminate near the ceiling. 
Or, as shown, the pipes D may lead the hot air 
into an upper apartment. These pipes may be 
placed in the chimney breast. Dust pockets e  may 
be provided in the pipes d , and also valves to 
control the supply of air. Fresh cold air may be 
supplied to the pipes d  in the manner described in 
Spécification No. 1970, A.D. 1875.
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257 7 . G ra y , W . July 20.

H e a t in g  b u ild in g s  a n d  stru ctu res  ;  b ea tin g  ica ter . 
—Relates to apparatus for beating greenhouses, 
vineries, and other structures, which is especially 
adapted for use in connection with two or more 
houses. Tbe heating-system in each house is con- 
nected by a flow pipe D and a return pipe K  with 
the boiler. The flow and return pipes are con- 
nected near each house by a pipe in which there is 
a valve for regulating the flow of hot water

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

2581 . N o rm a n d y , A .  Xi. July 20. D r a w -
in g s  to  S p écifica tion .

S tea m  trap s .—A float placed in the casing of a 
steam trap applied to steamcondensing apparatus 
is guided vertically by means of a stem moving in 
a guide and by a plug at the bottom of the casing 
moving in the bush through which the water 
escapes. The bush is formed with a horizontal 
annular recess communicating through several 
holes with the internai Socket in which the plug 
worfes. When the float and plug rise, the water 
escapes through these holes and the recess to the 
interior of the outlet. This arrangement prevents 
the plug from being pressed by the steam against 
one side of the bush. A cock for the escape of air 
is provided in the top of the casing.

276 6 . B a k e r ,
T .  H . ,  an d
F o r b e s ,  B .
W . Aug. 5.

H e a tin g  a i r .— 
Air is drawn in 
through the hollow 
firebars /  of the 
f u r n a c e  a n d  
through passages h  
into a chamber g , 
from which it is 
delivered by a fan 
i  driven by a belt j .  
The products of 
combustion f r o m  
tbe furnace escape 
by passages c, d  
into a chimney e. 
The chamber g  can 
be ent9red through 
a manhole g '.
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2800. B r ie r le y ,  S . Aug. 9. D r a w in g s  to  
S p écifica tion .

H e a tin g  w a ter .—The waste gases from a kiln or 
oren for burning lime or other material are con- 
veyed to the furnace of a water-heating apparatus, 
and are ignited or consumed.

2832. X iivesay, A . F .
H e a tin g  a ir . — Relaies 

t o th e  apparatus de- 
scribed in Spécification 
No. 2522, A.D. 1857. A 
mé t a l  o r  eartbenware 
pipe, preferably of oval 
section, is placed in the 
osual wall flue. Spaces 
D are tbus left which 
form downcast air flues.
The air is heated by contact with the pipes.

2854. R i le y ,  W . H . Aug. 13. [P r o v is io n a l
p r o te c t io n  o n ly .]
H e a tin g  l iq u id e .—Tessels in which liquids are 

heated are fitted with a horizontal tube which is 
so arranged that, when the water level falls too 
low, an indicating or alarm apparatus is actuated, 
the feed apparatus is operated, or the fires are 
extinguished. The tube is fixed at its ends and is 
placed in the vessel so that the water or other 
liquid acts on one surface and the gases or other 
heating agency on the other. Thus, when the 
tube becomes partially uncovered through the 
water level falling, expansion takes place and the 
alarm or other apparatus is operated.

2872. S te p h e n s , J .  Aug. 14. [P r o v is io n a l  
p ro tec t io n  o n ly .}

H e a tin g  a i r .—An apparatus consisting of a pir- 
titioned casing with revolving eowls contaiuing 
blades or archimedean screws is stated to be appli
cable for “  ventilating, heating, and refrigerating,” 
and for “  other similar purposes.”

the chamber 13, Fig. 2. A  sight hole 16 and a 
door 17 with a window 18 of transparent horn are 
fitted to enable the flame of the burner to be 
viewed. The apparatus may be supported on

2937. G a d sb y , J . Aug. 18.
H cat'm g ica ter  ;  h ea tin g  b u ild in g s .—Relates to a 

boiler and heating - apparatus for greenhou*es, 
vineries, shops, entrance halls, offices, saddle rooms, 
and other apartments or places. The boiler con
sista of an annular chamber 19, Fig. 2, between two 
casings 4, 5, and a lower chamber 13 surrounding a 
chamber 12 containing the burner of an oil, spirit, 
or gas lamp. Water tubes 6 connect the upper and 
lower parts of the chamber 19. The heated gases 
&c. rise from the chamber 12 into the casing 4, the 
conical top 9 of which deflects them downwards and 
through the radiating passages 28 into the outer 
casing 2, whence they pass through a ring of holes 
31 into a loose crown 33 with an open top. The 
heated water rises through the pipes 20 between 
the chambers 13, 19, and flows through a pipe 24 
to an an-angement of hot-water pipes such as that 
shown in Fig. 10, returning through a pipe 23 to 
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three legs. Air for 
supportingcombustion 
is supplied through 
holes in the ledge 15.
The lamp is supported 
by hangers 11. The 
cage of pipes 10, Fig.
10, may be replaced by 
a single pipe, or by 
two or three parallel 
pipes in the same hori- 
z o n t a 1 plane. The 
highest part of the 
pipes 10 is surmounted 
by a cistern 26, with a loose lid 27, which acts as a 
safety-valve.

296 8 . Zium by, B . C. Aug. 24. [P r o v i s io n a l
p r o te c t io n  on/ÿ.]
H e a tin g  ica ter  for warming buildings and for 

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

2 9 9 1 .  V  a  11,
T . d e . Aug. 
26.

H e a tin g  liq u id e .  
—In order to regu- 
late the tempéra
ture of milk when 
churning it, th e  
churn is provided 
w i t h  a h o l l o w  
fluted spindle a '  
i n t o  which h o t 
water may be in- 
troduced through 
a hole closed by a 
stopper a 3.
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3030 . Clark, A . M ., [G a n d o l fo , / . ,  and 
J a rb o e , J .  IF.]. Aug. 28.

spring is placed between the bracket, stay, or Iug, 
and the nut securing eacb lagging boop, to allow 
for expansion and contraction.

H e a tin g -a p p a r a tm .—The charcoal or other sub
stance to be heated is fed from a hopper l  into a 
rotary drum D supported in an inclined position 
on rollers h. An inner stationary vessel E, open at 
top and bottom, is fitted with bot water, steam, &c. 
pipes G. The charcoal &c. is carried up by the 
projecting blades or ribs j  on the inside of the 
drum D, and thrown into the upper part of the 
vessel E. The materiai is discharged from the 
lower and open end of the drum, and the drum 
may revolve in hot water, or steam, &c.

3 0 4 L. McX<aren, A . Aug. 30.

H e a tin g  w a te r .—The firegrate or furnace B of a 
saddle boiler used for heating churches, con- 
servatories, & c. is placed towards the top of the 
boiler as shown, so that the combustion products 
pass downwards through the dues C, D and E 
before reaching the external uptake F. The 
uptake is arranged outside the boiler, either as a 
separate casing or as part of the boiler.

3065. B eam lsb, A ., and ItXason, C.
Sept. 1. [ P r o v is io n a l  p r o te c t io n  o n ly . ]

N o n -c o n d u c tin g  c o v er in g s .—Relates to a mode of 
and means for preventiug radiation from steam 
boilers and other surfaces. The surface is covered 
with a composition in the ordinary manner, the 
last coat being made thicker than usual. Latbs of 
wood are pressed into the composition while still 
plastic ; they are placed about their own width 
apart and secured by lagging boops. A volute

3097. Brown, E . Sept. 3.

F o o tw a r m e r s .—Part of the furnace gases from 
the locomotive and part of the exhaust steam from 
the blast pipe e, Fig. 1, are led by a sliding plate or 
valve d  into a chamber b and thence by pipes c on 
both sides of tbe train into Hat metallic boxes 
placed beneath orforming the floors of tbe railway 
carriages. In a modification, shown in Fig. 4, tbe 
exhaust steam is used alone. The plate or valve d, 
Fig. 1, is operated by the engineer through a rod g, 
which, when screwed forwards, causes the slottèd 
arm *’  to bear against the stud k  on the plate d. 
Réceptacles for the dust from the smoke-box are 
fitted on the lower parts of the pipe c . In the 
modification shown in Fig. 4, the pipes l, projecting 
a sbort distance into the exhaust pipes e, are con- 
nected by screw valves m to the side pipes n. The 
vessels may receive a preliminary heating by pipes 
and valves connecting the pipes n  with the 
steam space of the boiler. The valves m  are 
operated by levers q connected by links and 
levers to hand-wheels in the cab of the engine. 
The fiat metallic boxes beneath the train are con
nected by sleeves w , Fig. 7, of vulcanized india- 
rubber, fitting on ftubes m5 projecting from the
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ends of the boxes u . Two tubes v?  are fitted at 
each end of each box, or they may be replaced 
by a fiat metallic connection x ,  Fig. 9, which 
is connected to one of the boxes u  by a Range or 
Socket x 5 secured by pins and slots, the slots in tbe 
Socket æ! being large enough to permit a little 
latéral motion of tbe coupliog-piece x . The boxes 
a are provided with réceptacles in which condensed 
water is collected. When tubes are used instead of 
the chambers a, they are fitted with pendent drain 
pipes.

3164. S p e n ce , W ., [L e f e b v r e ,  T ., L e f e b v r e • 
D esu rm o n t, P . ,  and L e fe b v r e , I I .  G.]. Sept. 9.

H e a tin g  liq u id e .—The apparatus is designed for 
melting gums and for heating materials in the 
manufacture of oils, varnishes, and driers. The 
central furnace A bas a cover C, and the products 
of combustion pass into pipes D fitted with valves 
F in boxes E. The cover C is raised to charge tbe 
furnace with fuel ; if ali tbe valves F are closed, it 
lifts to allow the gases to pass up the chimney. A 
steam injector H forces tbe gases along each of the 
pipes I, and causes them to impinge against the 
deflector J, which distributes them over the bottom 
of tbe heating-vessel K. The gases pass from the 
cbamber L, which encloses the base of the vessel K, 
down the pipe M to the pipe N. The pipe N 
collects ail the gases from the furnace and enables 
them to be used for steam génération, heating oil 
&c. The vessel K  is mounted on trunnions P, one 
of which is made hollow to allow the eseape 
of vapours given off under the influence of beat.

3198. B u c k le y ,  W . Sept. 13. [P r o v is io n a l  
p ro tec t io n  only.~\

H ea tin g  u a te r .—The exhaust steam from engines 
or hammers is utilized for heating water, which is 
contained in a vessel placed in or in connection 
with the exhaust pipe or pipes.

3282 . C ra m p ton , T . R . Sept. 18. D r a w -
in gs to  S p écifica tion .

H e a tin g  a i r .—In an arrangement of furnaces or 
apparatus for obtaining metals direct from the 
ore, a coil of pipes is placed in the base of the 
chimney to beat the furnace air suppiy. Accord- 
iug to the Provisional Spécification, the heated air 
may be otherwise utilized.

328 4 . A m o ry , J . Sept. 20.

H e a tin g  w a te r  for circulation in apartments and 
railway carriages. The boiler consista of a coil K 
in combination with an annular water-chamber L 
forming a combustion chamber I similar to the 
chambers described in Spécifications No. 12,003, 
A.D. 1847, and No. 812, A.D. 1859, [A b r id g m e n t  
C la ss Furnaces &c.]. The heated gases from the 
fireplace O circulate through this chamber and 
mix with air supplied by one or more pipes M. 
The water is supplied to the boiler by a pipe J. 
IVhen applied for warming railway carriages, the 
boiler is made smaller and is suspended from the 
underframing between the wheels. The pipe N 
or branches from the pipe are led through the 
floors of the compartments to suppiy the circu- 
lating-pipes. In place of the grate O, the boiler 
may be heated by a lamp burning petroleum or 
other liquid.

332 8 . K n o w le s ,  S ., and K a y , J . Sept. 23.
H e a tin g  a ir .—Relates to apparatus for heating 

air for drying and otherwise treating yarns, 
fibres and woven fabrics, and consists of additions 
to the apparatus described in Spécification 
No. 3636, A.D. 1874. A  lower chamber a , Fig. 1, 
is heated by steam chests b  supplied by a pipe 
c, water of condensation being carried off by a 
pipe d . Air is forced or drawn in at an open- 
ing /  and is heated in its passage through the 
chamber a , whence it issues by au opening h  
into a passage n  under a chamber i  provided 
with upper and lower rollers j ,  k . The passage 
n may be fitted with nozzles m , through which 
the heated air is forced into the chamber i. 
Steam is also mixed with the air by means of a 
steam box o  provided with partitions o1 and 
having a perforated top ; the air and steam may 
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be discharged into the ohamber i through a 
perforated plate instead o£ tbe nozzle m .

FIC.I.

3 3 3 8. L essw are , J. N . Sept. 24. [Pro-
v is io n a l p r o te c t io n  o n ly .]
H e a tin g  liq u id e .—In the manufacture of glucose, 

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

3 5 1 1 . H a r t le y , 3 ., and Sugdcn , Z .
Oct. 9.
H e a tin g  ica ter . — Boilers for heating water for 

heating buildings are constructed with openings 
in the upper parts through which fuel is fed to 
the grates beneath. Fig. 12 shows a boiler 
witb a back waterway X, a front waterway K, a 
return-flue I, and a water jacket H surrounding 
the vertical fnel-feeding opening B. Modifications 
are described without the front waterway K, and 
with the flue I recessed at the front end to 
enter the external flues on each side. Ordinary 
saddle boilers, with or without water chambers 
or bridges X  connecting the lower parts of tbe 
sides, may be constructed with a feed opening 
B. The external flues may be divided by a 
horizontal midfeather attached to the boiler on 
each side. Fig. 21 shows a vertical boiler, baving 
an oval, square, or oblong horizontal section,

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

brickwork, or may be fitted independently on 
stands P.

3547. I*u lle r, T .  Oct. 13. [P r o v i s i o n a l p r o 
tec tion  o n ly .]

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

3593. B row n , A . B . Oct. 16. D r a in n g s  to
S p écifica tion .

H e a t in g  b u ild in g s .—For heating a theatre, the 
exhaust steam from an engine used for pumping 
water to obtain hydraulic power for working the 
scenery, is led through a pipe passed through the 
building.

3594. P â te , W ., [ C a tte ll, L .  C.]. Oct. 16.
H e a tin g  b u ild in g s  ;  h ea tin g  a i r .—The Figure 

shows a method of cooling which can be adapted 
for heating and ventilating buildings by replacing
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the ice cage F by a heated surface. The chamber 
A bas an onter wall C and an inner wall B, 
between which is a space D, through which air cir
culâtes in the manner shown by the arrows. The

top of the chamber is covered by a blanbet I, 
through which air can pass. The blanket is held 
in place by a cord J.

3648. Ittoy, T . Oct. 21.

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

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

3698 . M a tth o w s , J . Oct. 25. [P r o v i s io n a l
p r o te c t io n  on ly .']

H e a tin g  liq u id e .—A modification of the vertical 
steam boiler described in Spécification No. 3586, 
A.D. 1874, [ A b r id g m e n t  C la ss  Steam generators], 
is used as an open boiler for heating liquids. The 
boiler consists of a vertical casing, open at the top 
and provided with a central firebox, from the 
Crown of which a water pocket dépends over the 
fire. Smoke tubes or flues rise from the crown of 
the firebox into a central tube which rises from the 
bottom of the pocket. Bent water tubes connect 
the main water space with the pocket.

3699 . XVXaw, S .  Oct. 25.

H e a tin g  l iq u id s  a n d  g a s e s ;  h e a tiu g -a p p a r a tu s ;  
n o n -con d u ctin g  c o v er in g s  ;  b o/ lin g-pa n s.—To prevent 
the waste or loss of heat in processes and apparatus 
wherein heat is generated or utilized, air is heated 
by being drawn or forced through spiral passages
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and other spaces or chambers enclosed in, encasing 
or surrounding the apparatus, such as chimneys, 
flues, blast pipes, evaporators, boilers, reeeivers, 
steam and gas condensera, heaters, superheaters,

pipes, tubes, conduits, and similar apparatus. Cold 
air also is used in the same way for condensing, 
cooling, and refrigerating purposes, and the heat 
absorbed by it is used for heating water and other 
fluids for boilers, superheating steam, evaporating, 
warming, burning, calcining, drying, and raising 
the température of air and gases in the furnaces of 
steam and other boilers, evaporating-pans, furnaces, 
cupolas, kilns, ovens, stoves, retorts, and other 
fireplaces and apparatus. In ail cases, there is a 
continuons circulation of the steam, water, gas, or 
other fluid to be cooled or heated, preferably m a 
direction opposite to that of the air. The cooling 
and heating surfaces are made of suciffient estent 
to condense steam or gas produced or used in any 
apparatus, and to permit the air to absorb nearly 
ail the heat, while ail parts of the apparatus are 
made of great strength, although the métal is very 
thin. Loss of heat by conduction or radiation 
from any vessel or apparatus, containing water, 
steam, gas, or other fluid, is prevented by surround
ing or encasing the outer surfaces, and the spiral 
spaces or chambers applied to the exterior of the 
apparatus, with closed metallic casings formed with 
cavities or spaces. Two or more of these cavities 
are preferably employed, one outside or enclosing 
the other. This part of the invention may be 
applied to chimneys, flues, steam and hot-air cylin- 
ders, steam and other boiler evaporators, sait pans, 
reeeivers, tanks, steam and gas condensers, heaters, 
superheaters, furnaces, cupolas, coke and other 
burning or calcining ovens, kilns, stoves, retorts, 
and beds of retorts, and similar apparatus, and 
mains or other pipes or tubes, conduits, and appa
ratus for conducting or containing water, steam, 
gas, or other fluids. In like manner, heat can be 
excluded from apparatus for producing cold. A 
vacuum or partial vacuum is produced in steam 
cvlinders and evaportors by the action of cold air 
surrounding and circulating through condenseis 
'connected with them, and the heat absorbed is

utilized for heating water and other fluids, or for 
other purposes. In applying the invention to a 
condenser, a heater for the warm water of con
densation, or a superheater, the body of the 
apparatus, Fig. 2,is formed of a sériés of concentric 
cylinders />  and spiral passages, chambers, or 
spaces a ',  a 3, separated from eaeh other by thiu 
métal. The ends are provided with distributers c, 
d , and collectors c1, d ', of which c, c1 are connected 
by branches c3, c* to the passages or chambers a1, 
and d , d 1 by branches d 3, d * to the alternate 
passages or chambers a -. In the case of a con
denser, air enters at c5 and steam at d *, and a 
receiver collects the water of condensation, which 
passes through suitable openings in the steam 
passage. The apparatus is surrounded with a 
hollow casing g  to prevent loss of heat by radia
tion or conduction. This casing may consist of 
two thin métal shells g*, g5, Fig. 32, which are 
secured to the vessel h  by hollow rings or annular 
chambers g6, g’ , junction pièces g8, g9, bolts and 
nuts 2, 4, and screws g1, in conjunction with 
washers having keyhole slots. The inner portion 
of the apparatus, Fig. 2, is made separate from the 
outer portion, to allow it to be readily removed. 
In a modification, a blast pipe or tube, with or 
without spiral passages, passes through the centre 
of the apparatus for heating the air of the blast, 
condensing the exhaust steam of the engine, and 
increasing the combustion of furnaces, cupolas, 
&c. ; the steam heats the blast, and is cooled 
and condensed by the action of the air, as 
before, the heated air being condueted to the 
furnaces, cupolas, &c., or utilized for any 
other purpose, while the water of condensation 
is supplied to the boilers or used elsewhere. 
An apparatus for evaporating, refrigerating, 
superheating or similar purposes may comprise a 
framework, in which are arranged vertical conden
sers, tubes, or cylinders, and horizontal tubes or 
cylinders provided with the hollow casings and 
spiral passages. The covers are secured tightly 
on the pans or other utensils, structures, vessels, 
or apparatus by making projecting rims or flanges 
on both parts, Fig. 23, and securing a packing 5 of 
india-rubber or other suitable material beeween 
them ; this packing is attached to the covers by 
small flauged cups 6, Fig. 27, and screw bolts or 
other fastenings, and the parts are held together 
by clips 7, tightened by keys or cottars 8. In large 
pans, boilers, tanks, or reeeivers, which hâve to be 
partially uncovered during working, such as sait 
pans, sugar pans, and Chemical pans, the escape of 
steam or heat from other parts of the vessel is 
prevented by vertical ribs or partitions dipping 
into the liquid, and ail the compartments or 
divisions of the pan are connected by vertical 
pipes with two horizontal main pipes above the 
apparatus.

3732. W a lle r , T . Oct. 27.
H e a tin g  a i r .—A fireplace or cooking-stove is 

fittecî with air-heating chambers for heating air for 
ventilation. Fig. 3 shows a section of a stove with 
air-heating chambers B heated by flues C descend- 
ing from the fireplace A. Air is supplied to the 
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chamber B and passes through the openings /  to a 
regulator fixed over the opening g  before being 
led off to the room to be heated. To prevent 
overheating, cold air from a chamber at the back 
of the stove can be mixed with the heated air 
by the regulator. The products of combustion 
escape by flues at the back or may be conveyed 
under the stove by a flue I. The chambers B1 pass 
through the stove and are fitted with gratings at 
the front and back. Fig. 7 shows an air-heating 
chamber heated by the waste heat passing through 
the flue L of a cooking-range. It is fitted with 
projecting plates to obtain a greater heating- 
surface.

F IC .

3855. W ilson , J . Nov. 5.

H e a tin g  liq u id e .—The mash tun in which the 
wort for distilling purposes is made from maize 
or rice is provided with a partially hollow vertical 
shaft 2 through which steam, air, water, &c., is 
introduced into the tun for the purpose of agitating, 
heating, or cooling the wort. The hollow part 2 of 
the shaft Works in a box or casing 4 on the top of 
the tun, and carries two inclined pipes 12 which are 
fumished with bent nozzles 13 and are supported 
by two iron bars 9 extending from the lower end 
of the shaft. A pipe 17 with two branches 18

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

stirring apparatus. Additional nozzles 16 and 
branch pipes may be provided on the pipes 12 
and shaft 2. According to the Provisional Spéci
fication, the inclined pipes 12 may be replaced by 
diametrically opposite horizontal branch pipes at 
the bottom.

390 4 . M o rt, F . Nov. 10.

g F IC .5 .

T h erm osta ts .—Relates to the combination of a 
thermometer with an apparatus for actnating a 
valve, so that gas or heated air may be sliut off as 
required in order to maintain a definite tempéra
ture for any required time, and to shut off the gas 
&c. entirely at the end of that time, or to regulate 
the température at a higher point for another 
fixed period of time. The apparatus is used in 
vulcanizing india-rubber for dental and other 
purposes, in Chemical manufactures &c., in electro- 
gilding and plating, and in brewing &c. The 
thermometer I), Fig. 5, is placed within two métal 
cylinders E, F, as shown, and has one wire M 
sealed into it in contact with the mercury and 
other wires k  at higher points, such as the 280° F. 
and 320° F. points. The wires k  terminate in Hat 
heads on the outer surface of an insulating plate j ,  
so that the end of a metallic spring A on a piston 
P in the external cylinder O may make contact 
with any of them as desired. The piston is ad- 
justed by the nut p1, and is held down against the 
action of a spring R by the engagement, in a notch 
in the piston-rod, of a pin J on the end of a 
hinged or pivoted bar fl-. This bar is the arma
ture of an electromagnet G and is held out of 
contact with the magnet by a light spring. A 
pointer attached to the piston P moves over a 
thermometer scale corresponding with the position 
of the wires k . Of three binding-screws on the 
top of the cylinder F, the centre one is connected 
to one end of the coil G, another to the wire M, 
and the third to the cylinder F and so to the 
other end of the coil G. In the other part of the 
apparatus, a spring lift-valve is contained in a case 
3 in a box B, and, when lifted by its spring,

allows pas &c. to pass from the supply-pipe 1 to 
the outlet 2. The valve is pressed down and 
closed as required by means of a clip 18 on the 
armature 17 of an electromagnet 13, one end of 
the coil of which is connected through the lever 4, 
spring b, &c. to an external binding-screw, and the 
other end to a stop 14 and thence through a 
moving 6nger 15 with another binding-screw 16. 
The armature 17 projects outwards from its 
liinges e  at the back and is in general held up by 
a spiral spring. Clock mechanism, of which the 
escapement-wheel 11 and the spindle 10 of the 
centre pinion are shown, is provided with a 
notched wheel 7 upon which bears a pin 6 on the 
free end of the spring-lever 4. The armature 17 
carries a finger 23 which, when the armature is 
pulled down, raises a fiat spring 12 from contact 
with pins on the wheel 11, so that the clock is 
then set in motion. In order to obtain a definite 
température for any desired time with the com
plété shutting-off of the gas & c. at the end cf 
that time, the wire c is connected to the cylinder 
F, Fig. 5, and a battery or thermopile to the wire 
AI and to the binding-screw 16, Fig. 1. When the 
température rises sufficiently, connection is made 
by one of the wires k , Fig. 5, and an electrio 
current flows through the circuit, thus causing the 
armature 17, Fig. 1, to fall and close the gas valve.
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A pilot valve 9, set previously by means o£ wheels 
21 and 22 and a screw-rod 20, allows a small 
quantity of gas to pass to the heating-burner, so 
that, when the température falls again and the 
gas valve is opened, the heating is continued. 
The spring 12 having been lifted on the Srst 
downward movement of the armature 17, the 
clock is set in motion and rotâtes the wheel 7. 
At the end of the desired period of heating, the 
pin 6 falls into the notch of the wheel 7 and the 
lever 4 is pulled down. In falling, the lever 4 
presses down the valve-rod a  and the rod 20, so 
that both the gas valve and the pilot valve are 
closed. When a higher température is desired for 
a second definite period of time, an electric con
nection is made between the centre binding-screw 
of the thermometer and a third binding-screw on 
the box B, in connection with a contact pièce 26. 
A finger 28 is attached to a tightly-fitting boss ou 
the spindle 10, so that it is carried round with 
the spindle 10 and wheel 7 but may be set re- 
latively to the wheel 7 as desired, pointers moving 
over an external dial being for this purpose pro
vided on the spindle 10 and the boss of the finger 
28. When the spindle 10 in its rotation has 
carried the finger 28 to the correct position, the 
finger 15 is pressed down into contact with the 
contact-piece 26. The electric current is then 
diverted, on the rising of the mercnry into contact 
with the lower wire k , Fig. 5, through the coil of 
the electromagnet G, so that the armature g’  is 
withdrawn from engagement with the rod of the 
piston P. The piston rises as far as the nut g ' 
allows and the spring h makes contact with the 
higher wire k . On the further révolution of the 
finger 28, Fig. 1, the finger 15 is released and 
makes contact with the stop 14 again, so that the 
previom working of the apparatus is reverted to, 
the température maiutained bemg however higher. 
When the apparatus is used in connection with 
dental apparatus for vulcanizing india-rubber, the 
electric battery may be replaced by a thermopile 
placed in the vulcanizer. A valve which may be 
used for regulating the supply of gas <£c. consists 
of an iron bail pl iced under the lower orifice of 
an iron tube which acts as the gas-supply pipe and 
also as the inner core of a cylindrical electro
magnet. When an electric current is sent through 
the coil of the magnet by means of a thermostatic 
arrangement, the bail is lifted and closes tbe 
supply pipe. In a modification of the valve, the 
bail is replaced by an iron plate faced with india- 
rubber and guided by a pin working in guides in 
the central tube.

4029. W r ig h t, T .,  and S a u l,  G .  Nov. 20.
H ea tin g  a ir .—An apparatus for heating air for 

warming public and other buildings, such as 
churches, théâtres, railway stations, dwellings, 
factories, and warehouses, and for drying-kilns for 
chicory, malt, & c., consists of a sériés of flattaned air 
flues a  heated by the products of combustion from 
the furnace b ' passing between and around them to 
the receiver e, and thence to an exit flue e’. The 
iron casing c  is surrounded by brickwork, an air
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space being formed between the casing and brick
work. The air is heated as it passes through the 
air space, and through the flues a  from the 
chamber / ,  and is collected in a chamber above,

FIC.6.
!'
' î  ! 

>1
M i r -

whence it may be conveyed to 
any part of the building. The 
products of combustion may be 
passed through cross flues b, 
Fig. 6, in the air flues a , or 
through the vertical tubes 6X, 
Fig. 7, in horizontal air flues 
a * .  The flues may be of any 
suitable shape and may be placed 
in any suitable position.

FIG,7.

i f

aï.

406 3 . H y a t t ,  T .  Nov. 23. D r a w in g s  to
S p écifica tion .

I l e a t in g  b u ild in g s .—A building is heated by 
means of a sériés of Russian zig-zag chimney 
pipes arranged in recesses formed in the main 
walls, a tier being placed on each fioor and suit- 
ably connected with each other ; the fire is 
arranged in the basement. The zig-zag flues may 
be concealed by means of fretwork panels forming 
portions of the walls.

409 1 . W ils o n ,  J . Nov. 25.

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

4106. W avish , J. Nov. 26.

H e a tin g  a i r .—Air for ventilating rooms,hospitals, 
&c. is heated in a chamber c beneath a tube a , 
which is described in Specidcation No. 39, A.D. 
1875, [ A b r id g m e n t  C la ss Stoves &c.].

4200. B u ll, W . Dec. 4. [ P r o c i s io n a l  p r o 
te c tion  o n ly .]
T h erm osta ts .—A pyrometer rod placed in the 

furnace of an evaporating-pan is dtted with 
mechanism by which it is caused to open and 
close a valve for admitting cold air to the furnace 
as required when the température rises unduly.

4252 . R ichardson, W . Dec. 8.

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

the drebars. The space between the chamber H, 
and the setting is divided by partitions I into dow 
and return dues.

4257. K idd, J. Dec. 8. [P r o c i s i o n a l  p r o 
te c tion  on ly .']

H e a tin g  bu ild in gs  tùc. by steam circulation. The 
radiators and pipes are so arranged that the con- 
densed water returns to the boiler by gravity. 
The radiators are inade of non-oxidizable métal, 
such as zinc or copper, and are provided at the 
top with an adjustable air opcning to prevent the 
formation of a vacuum.

431 6 . H o lt ,  H . P  Dec. 13.

T h erm osta ts .—In a compressed-air engine in 
which the air supply is heated by the ad mixture 
of steam, the supply of steam is controlled by 
the température of the exhaust from tbe air 
engine by connecting the stem of the steam- 
supply valve c, Fig. 3, with the exhaust pipe e  
which is arranged so that its expansion or con
traction closes or opens the valve. In a modidca- 
tion, shown in Fig. 3A, the valve stem is connected 
to a chamber d  surrounded by the exhaust air and 
containing an expansive duid.

4318. Bonneville, H . A ., [ G ra n d jea n , P . ] .
Dec. 13.
F o o tw a r m e r s  ;  h ea tin g  a i r .—Part of the dooring 

of a railway or tramway vehicle is removed and 
replace! by the upper plate of a rectangular box, 
which is heated by hot air from casings containing 
removable dreboxes. Two dreboxes C, Fig. 5, 
with wire grates D, are placed in the box or casing 
z  in the box a, and are connected together at their 
ends by a hook K. Air for supporting combustion 
enters through hoies e  in the sides of the boxes C, 
and also through hoies F in the doors T, and 
passes through hoies G, H to the fuel, which is
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prevented from clogging the hoies H, J by inclined 
rows of wires m }. A defleoting plate V is fitted 
in the box between the hoies G, H. Small squares 
L separate the pièces of fuel. The combustion

Products pass ofï through chimneys M. Air 
enters by the pipe s, and is heated between the 
casings a , z, and after heating the plate A, passes 
away through pipes N. A  plate covers the tops

of the casings a , z  and forms with the upper part 
A a chamber b, in which are placed angle-irons t 
to separate the plates and to transmit the heat to 
the plate A. The casings are separated by squares 
R, and the air spaces in the outer casings are 
divided by angle-irons P, Q. The currents of 
combustion products from the boxes C are kept 
separate by a curved plate u  and by a partition O. 
The chimneys M, N are placed in a chamber with 
sides of copper wire gauze. Handles U are fitted 
to the boxes C, which are kept from the sides of 
the casing z by springs b', Fig. 6. In a modifica
tion, two fireboxes A, Figs. 2 and 3, fitted with 
handles B, are placed in a chamber consisting of 
three casings V, L, Q, Fig. 3, which are surrounded 
by felt and a wooden or zinc casing / .  The

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

4319. B o n n e v i l le ,  B .  A ., [G fra n d jea n , P.]. Dec. 13.

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

4 32 4 . P r e is w e r k , Xi. Dec. 13. D r a ic in g s  to  
S p éc ifica tion .
l l e a t i n g  b u ild in gs  d e .—A church, school, hôtel 

or other building is heated by means of com- 
pressed gases drawn from the combustion chamber 
of a furnace by an ejector, by which they are 
also compressed and forced through a suitable 
arrangement of pipes.

4 41 9 . W r ig h t, W . Dec. 21.

I l  e  a  t i n  g  w a te r .—
Sectional boilers for 
heating andcirculating 
water for h e a t i n g  
b u i l d i n g s  &c. are 
formed of any number 
of hollow water cham
bers or sectional parts 
bolted or s e c u r e d  
together. Fig. 3 shows 
a vertical water heating and circulating boiler for 
horticultural and other heating purposes, the body 
of which is of rectangular shape. The lower 
portion A, or firebox, is formed of a rectangular 
vessel having hollow sides, upon two of which are 
bolted vertical water chambers B, B1. A number 
of horizontal rectangular water chambers or 
sections C, C' are secured between tbe vertical 
side chambers B, B1, these chambers being pro- 
vided alternatelv with central apertures D, and 
side apertures D1 to give a zig-zag path to the 
products of combustion. The vessel A communi- 
cates with the side sections B, B1 by holes b and 
with the bottom section C by an opening in the 
semicircular projecting piece c . The horizontal 
sections communicate with each other by two sets 
of openings C3, C111, between which joints are made 
by packing C‘, and they hâve deep or recessed end 
channels C11, C5 which form the flue spacesa1. The 
flow pipe b- is fixed to thé top horizontal chamber 
and the return pipe b to the vessel A. The 
water flows upward through the chambers, as 
indicated by the arrows, the dividing feathers 
d  guiding its course. A firedoor opening A’  is 
formed in the firebox A, and openings, closed by 
plugs B2, are formed through the vertical chamber 
B to enable the flues a1 to be cteaned. Small 
openings closed by screw plugs are also provided 
for cleaning out the chambers. The lower part or 
firebox A may be formed in sections, and the pro
jection c  may be carried down to form a bottom 
connection. A  combustion chamber may be formed 
in a part of the heating space above the firebox, 
and air may be admitted thereto through adjust- 
able doors. The water chambers or sections may 
be made of T  or double L section to form the
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flues a1 when placed together, and they may hâve 
a number of vertical holes or dues in place of the 
side and central openings. Instead of the chambers 
being flat, they may be angle-shaped or of segmentai 
or arched form. The boilers are preferably formed 
of cast iron, but they may be made of boiler plate, 
copper, sheet Steel or malléable métal. The Pro- 
visional Spécification describes numerous modi
fications and arrangements. The water chambers 
may be made square, conical, circular, or o f V, W, 
or other angular form, or they may be fitted with 
tubes of various forms through which the water or 
fire gases may be passed. Or annular tubes may be 
used, through which both water or fire gases are 
circulated. The tubes or water chambers may also 
be applied to horizontal boilers, the firebox space 
being at one end and open below to the ashpit, or 
arranged like a Cornish or internally-flued boiler ; 
the water spaces are vertical or inclined. Double 
tubes may be taken through the firebox casing and 
connected outside with T-pipes &c. communicating 
with the boiler, so as to promote water circulation. 
The boiler and its furnace may also be made or 
combined with a coke oven, or with an iron or 
other furnace and coke oven, so that the coal may 
be coked and tbe gases utilized by forcing them 
into the ashpit and through the firebars by 
compressed air &c.

4491. B o r d o n s , J . P .  T .  Dec. 24.

FI G.4.

H ea tin g  w a ter .—Vertical and horizontal boilers, 
for generating steam and for hot-water and 
domestic heating apparatus, are constructed with 
internai fireboxes formed by arrangements of 
water tubes, the combustion products being com- 
pelled to pass through the fire to consume smoke. 
Figs. 1 and 2 show a vertical boiler formed of an 
outer shell a  and a smaller inner shell b divided 
by the curved partition d  and containing the fire
box, which is crescent-shaped and outlined with 
rows of vertical water tubes c1 communicating 
with the water spaces at the top and bottom of 
the firebox. The grate is formed of horse-shoe 
shaped water tubes /  from which rise vertical 
water tubes / ' ,  ail communicating with the boiler.
Or it may be formed of a number of horse-shoe 
shaped tubes of gradually-decreasing size. The 
products of combustion pass through the fire into
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a bottom chamber h  and thence rise through tubes 
d 't o  a superheating chamber A1 placed above the 
boiler and at the foot of the chimney k . Thia 
chamber may be connected directly to the firebox

by a tube provided with a register, which is opened 
when the fire is first lighted. The inner shell b 
bas an opening which, together with the arrange
ment of the tubes, causes a rapid water circulation. 
Fig. 4 shows a section of a horizontal boiler in 
which the fuel is fed into an annular grate c  
formed by two rings of horizontal water tubes 
c1, <? running through the internai flue b. Air is 
supplied to the furnace through a horizontal tube, 
and the combustion products pass through the lire 
into the flue b  and thence to a front chamber, 
whence they pass through tubes m  to the smoke- 
box. In another arrangement, the grate bars are 
formed of transverse water tubes alternately 
inclined in opposite directions.
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4506. K eith , J. Dec. 27.

H e a tin g  liq u id a .—Comprises a portable boiler 
espeeially applicable for circulating water for 
heating greenhouses, conservatories, and other 
buildings, but also applicable for heating water 
and other liquids for domestic, sanitary, and 
commercial purposes. Tbe boiler is formed of 
two shells 2, 3 enclosing a water space 1 and 
forming a firebox in which is fitted au internai 
water heater A having a central Hue A1. The

heater is connected to the water space 1 by con
nections at A11, A "1, and its outer surface is 
provided with ribs to increase the heating-surface. 
The shells 2, 3 rest on a ring 5 which is supported 
on an ashpit or ashpan 20. The combustion pro- 
ducts ascend the firebox and encircle the heater ; 
they then descend the central flue A1 and pass 
through a latéral opening B into two or 
more Hues 10, 13 formed in an outer casing 
11 communicating with the ohimney 14. 
The flow and retum pipes are connected to the 
boiler at 7 and 6 respectively. The arrangement 
of the heater within the firebox causes a free cir
culation of the water. A door 2m is formed above 
the flue A1 and doors are also formed in the casing 
11 for cleaning the flues 10, 13. The boiler may 
be formed of cast iron, wrought iron, or steel, and 
the outer shell may be corrugated and of oval, 
oblong, reetangular, or square form, with a circular, 
domed, or Hat top. Wben cast iron is used, the 
parts, are secured and jointed by being bcred and 
screw pinned and then rusted with very fine fiouriron 
rust. The flues in the casing 11 may be dispensed 
with and the inner shell may be provided with ribs. 
The flue A1 in the heater may be dispensed with, 
the hpater being hung frora the centre of the dôme 
of the boiler.

4510 . B onneville, H . A ., [G r a n d je a n , P.].
Dec. 28. [P r o v is io n a l  qtro tection  o n h j.]

F o o tw a r m e r s .—Fixed or movable boxes, in which 
artificiel fuel is burned, are placed inside a number 
of coucentric metallic casings, placed on, or in a 
recess eut across, the floor of the carriage. The 
top plate is perforated, for the escape of the hot 
air, and the heater is used as a footwarmer.

A.D. 1876.

25. J o h n s o n ,  J. H ., [G u i ta r d ,  E .  E .].
Jan. 3.

F o o tw a r m e r s .—Railway carnages and tramcars 
propelled by steam motors are heated by vessels g  
containing water into which boiler steam is injected 
by the perforated tubes e, Fig. 3 . Steam is sup- 
plied from the pipes A to the eurved pipes d  by

pipes b fitted with valves c. The pipes d  are con 
nected to the pipes e  as shown. The vessels g  
throughout the carriage are connected by pipes / ,  
and also by pipes ni, le which are placed at a higher 
level to conduct the steam from the vessels g  into 
the pipes s and into the open air. The apparatus is 
fitted with air cocks ni1 to enable the pipes and 
vessels to be filled through the pipes s1. A cock r,
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Fig. 2, is fitted to enable the water to be with- 
drawn. The inlet S, Fig. 3, for the steam is 
arranged at a level higher than that of the water

F IG .3.

in the apparatus to prevent the water from flowing 
into the s ;  im pipes A. The pipes are connected 
between the carriages by elastic or flexible unions.

75. B a r lo w , C., [C o o k , T.]. Jan. 7.

J lea tin g -a p p a ra tu s .—Relates to apparatus appli
cable for heating and drying sand, pulverized stone, 
earth, fine coal, minerais, and other granular sub
stances. In the heater shown in Fig. 4, the material 
is fed through the shoot c to the central cylinder 
H, along which it is passed by the internai screw 
threads s  to the opposite end to pass through holes 
m  to the annular space h 1. Screws s1 pass the 
material baek and through holes m 1 to the annular 
space h3, from which the material passes through 
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holes l  to the inclined floor i  and is conveyed to 
suitable réceptacles. The heater is carried on 
friction rollers r , and mounted to rotate in the 
chamber A ?. Hot air, or the products of combus
tion from the fumace F, pass round the outer

F1C.6.

cylinder and through the holes l, m ', m , spaces h 3, h 1, 
and cylinder H, to the chimney F3. The heater 
shown in Figs. 6 and 7 is described as applied to 
the manufacture of concrète, paving-material, &c., 
and consista of a sheet-metal scroll E3 open to the 
central cylinder at one end, and to the heating- 
chamber at the other end, and held together by 
perforated heads H3. The matériels are fed 
through the shoot C to the heating-chamber, and 
are picked up by the mouth of the scroll, and con- 
veyed as the scroll rotâtes, to the central cylinder, 
in which it may be mixed with asphalt or other 
substances by means of arms L3 on the shaft M3, 
which is rotated in the opposite direction to the 
scroll by means of spur gearing. The asphalt or 
tar is melted in the chamber W3, and conveyed to 
the central cylinder by the pipe X 3, the mixture 
being discharged by the arms L3. The materials 
may be passed from the centre to the outside of 
the scroll. The bridge D3 prevents the asb.es of 
the furnace F from mixing with the material to be 
heated. The products of combustion pass around 
the scroll and escape through the opening J3, or 
may be drawn through the scroll and escape 
through the central cylinder. The central cylinder 
is extended beyond the heads to form the 
journals of the scroll, and rollers are placed in the 
bearings to reduce the friction.
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80. Xiandau, M . I .  Jan. 7. [P r o v i s io n a l
p r o te c t io n  only.~\

H e a tin g -a p p a r a tu s .—Relates to iraprovements on 
the apparatus described in Spécification No. 1674, 
A.D. 1875, [ A b r id g m en t Clriss Chimneys &c.], and 
consists in modifying tbe “  ventilating-cowl ” of 
the larap orstove for neating-purposes. The space 
between the inner and outer tubes, and tbe dôme, 
or cap, covering the inner tube, are used as heating- 
chambers.

85. Trench, J. T . Jan. 7.

I l e a t in g  a i r  for warming and ventilating green- 
houses, ch urches, and other buildings, and for use 
in Turkish baths. Air is passed through pipes or 
flues A in the walls of a lime kiln, and through a 
box placed on the top of the kiln. The hot Pro
ducts may pass through zig-zag flues in this box. 
The air thus heated is conveyed in any required 
direction. Where buildings are heated by water 
circulation, the water pipes may be enclosed for 
some distance in a large pipe, through which air 
is passed, and in which it is heated by contact with 
the water pipes.

98. M oore, JT. Jan. 8.

H e a tin g  a ir .— Fig. 2 shows a vertical section of 
a stove, lmrning gas or oil. The jets beat a boiler 
A, consisting of two annular conical chambers

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

140. W ilson, J. J.

H e a tin g  w a ter . — A 
gauge for indicating 
the level of water in 
a boiler for heating 
water for a hot-water 
supply comprises a 
glass tube B, a two 
or three way cock P, 
and an air chamber C 
attached to a back- 
p l a t e  I ; a p i p e  
connects the gauge 
with the boiler. The 
chamber C is provided 
with an escape pipe D 
furnished with a cock 
E. A discharge pipe 
G is also fitted. The 
gauge is speeially use- 
ful where an inter
mittent supply is used.

13.

178. M organ, J. C., M acau lay, K ., and 
W aide, F. W . Jan. 17. [ P r o v is io n a l  p r o 
tec tion  on ly .']

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

220. M orton , J. W ., [P r e s t o n , A . ] .  Jan. 19.

B o ilin g -p n n s .—In a combined boiler and machine 
for washing clothes and similar articles, a rotating
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cylinder C, Figs. 1 and 3, is mounted witbin a 
boiler A, and provided with radial projections G 
on its ends, and witb ribs H on its curved surface. 
In operation, the boiler is partly filled with water, 
and set over a lire, or gas jets ; the clothes are 
then introduced into the cylinder, and the cylinder 
rotated, the water and steam passing through the 
openings I to the cylinder, and the clothes being 
dashed against the ribs. The cylinder and boiler 
are provided with doors K, B, respectively.

230. Xilddicott, P . Jan. 20. [ P r o m s io n a l  
p r o te c t io n  o n ly .]
H e a tin g  w a te r .—In a combined food-warmer and 

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

262. Lake, W . R . ,  [G U I , J . P . ] .  Jan. 22.
[P r o m s io n a l  p r o te c t io n  on ly .']

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

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

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

273. Johnson, J. H . ,  [N o ld e n , .1/.]. Jan. 24.
H e a tin g  v x ite r .—The water-purifying apparatus 

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

303. New ton, A . V ., [B a b b itt , B .  T . ] .
Jan. 25.
H e a tin g  a i r . —

Air for combustion 
in steam-generator 
f u r n a c e s  or for 
other purposes is 
heated, in the ar
rangement shown 
in Fig. i, by circu
la t i ng it in two 
chambers E, u con ■ 
t a i n i n g  t u b e s  y/ 
through which the 
waste gases from 
th e  furnace are 
passed. After eir- 
culating through 
the upper chamber, 
the ai r ,  w h i c h  
enters through an 
opening b, passes 
through openings 
d , f  to the lower 
c h a m b e r ,  and  
thence downwards 
through a vertical 
passage L to the 
ashpit D. The tubes may be cleaned or blown out 
by steam jets from a pipe M. In another arrange
ment, the air is passed downwards through tubes 
placed in the annular flue of a speeially-constructed 
vertical boiler, or air-heating apparatus, consisting 
of a sériés of tubes through which the waste gases
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are passed, may be arrangée! inside the upper part 
of the boiler, as shown in Fig. 6.

310 . S h ll l ,  R .  E . Jan. 26.
H e a tin g  w a te r .—Relates more particularly to 

small boilers, and consista in applying the U-shaped 
or other water tubes used to protect the surface 
acted on by the direct heat of the furnace to a 
plate or plates capable of ready removal and 
replacement for repairs &c. For this purpose, the 
internai flue is connected to the outer shell by 
flanges and bolts or other suitabie connections, 
and the plate or plates carrying the tubes is or 
are connected to the surrounding parts by bolts or 
the like. Fig. 1 shows the arrangement applied to

a vertical boiler, the 
firebox being bolted 
to the outer shell. 
In Fig. 6, the flue is 
shown made in two 
parts, which are 
bolted together and 
connected to  the 
o u t e r  shell by 
flanges f  and bolts. 
In another arrange
ment, the ends of 
the flue or firebox 
are connected to 
the outer shell by 
p a c k e d  socket- 
j oints. Gaseous or 
solid fuel may be 
used. In the latter 
case, the firebars 
m ay be made  
t u b u 1 a r and laid 
t ransverse l y  in 
order to communi- 
cate with the side 
water spaces ; in 
addition, the bars 
may be iuclined in 
oue direction only, 
or some in one 
direction and some 
in the other.

“S

509 . B r o d ie , D .
H e a tin g  liq u id e .  

— A vertical hollow 
shaft a , Fig. 2, with 
radiating pipes e at 
the lower end, is 
supported in the 
centre of a vat used 
in mashing grain 
f o r  d i stillation. 
The shaft a  turns 
in a footstep bear- 
ing a1 and in a 
stuffing-box <z!, and 
may be revolved by 
means of the shaft 
d  and bevel gearing 
d 1 in order that the 
arms e  and chains g  
may thoroughly agi- 
tate the grain and 
liquid. Steam for 
heating the mixture 
may be supplied to 
the sbaft a  through 
the pipe b, and is
sues into the vat 
through nozzles at 
the ends of the 
arms e and bent at 
r i g h t - a n g l e s  to 
them. The escap- 
ing steam assista in

Feb. 8.
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the agitation of the contents of the vat. In order 
to prevent noise and vibration by reason of the 
escape of the steam in this case or in other cases in 
which liquids are heated in this manner, the nozzles 
/ ,  Fig. 6, are each provided with a shield or guard 
e ' which screws upon an open frame surrounding 
the nozzle. A rapid current of liquid is drawn 
through the frame and under the shield by the 
rush of steam from the nozzle. In some cases 
a bail-valve b to prevent the back-rush of the liquid 
into the steam pipe is provided. Nozzles of this 
kind are provided on steam pipes leading into the 
brewing tank or into auxiliary vessels attached to 
them in order to heat the water used in the brewing 
operations.

t
586 . W ils o n , T . E . Feb. 12. [P r o u is io n a l

p r o te c t io n  o n ly . ]

H e a tin g  b u i ld in g » ;  h ea tin g  a i r .—An apparatus 
which is stated to be applicable for heating build
ings and for other purposes consiste of a spiral 
chamber made of sheet métal or other material and 
heated by steam or hot water. The chamber is 
made in one piece, or in sections, or otherwise, and 
the air to be heated is supplied “  to the space 
“  between the spiral coils of the chamber,” either 
from the centre or from the outside circumference, 
by a fan or other apparatus, or by exhaustion. 
The ends of the apparatus consist of fixed or mov- 
able side plates ; when movable, spiral flanges are 
applied to the side plates corresponding to the shape 
of the spiral chamber, “  so that when drawn out tbe 
“  width of the apparatus is increased.”

656 . K u n k lo r ,  E . Feb. 17. D r a w in g s  to  
S p écifica tion .

T h erm osta ts.—In an apparatus for regulating the 
température of a mixture of hot air and dry 
steam supplied by a stove, the expansion of a 
métal rod actuates a System of levers which open 
and close valves controlling the admission of cold 
air.

H e a tin g  liq u id » ;  b o ilin g -p a n s  ;  h ea tin g  a ir .—The 
hollow screws or worms described in Spécification 
No. 1886, A.D. 1875, for heating liquids in brew
ing, dyeing, bleachiug, &c., by meaus of steam or 
hot air passed through the worms, also applicable 
for heating, cooling, and regulating the tempéra
ture of rooms, hâve the tubes of which they

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

732 . S te w a r t , XI. Feb. 22. [P r o v is io n a l  
p r o te c t io n  on ly .']

N on -con d tic tin g  c o v er in g s  a n d  com p osition s .—Re
lates to methods and apparatus by which silicate 
cotton may be utilized in laggiug or covering steam 
boilers, chests, and pipes, and hot-blast pipes, ice- 
houses, refrigerators, fireproof rooms, safes, water 
and gas pipes, for preventing the transmission of 
heat, or for arresting the spread of tire. The sili
cate cotton is filled into a long bag made of canvas, 
sail-cloth, linen, or similar material, or wire gauze, 
and the bag is stitched, formiDg “ mattresses,” 
which are sewed together and placed over the sur
face to be covered. They are secured by strips of 
galvanized wire fencing or netting, and by iron 
hoops, and the whole is coated with tar. Strips 
of wood may be placed over the covering. The 
netting may be replaced by perforated sheets of 
galvanized iron secured by iron bands. Small 
pipes & c. are covered by using a tubular casing a ,  
Fig. 5, into which the silicate cotton is filled. The 
casing is then pulled along the pipe, and the ex- 
posed part of the cotton is covered with canvas 
and tied with iron wire. The whole is then tarred. 
The casing a  is eut open on one side to allow it to 
be placed on the pipe, and is kept at a uniform 
distance from the pipe by brass screws b.
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T
749 . W o o d , E . Feb. 23.

S tea m  tr a p s .— Siphon-boxes for removing the 
water of condensation f  rom the cylinders and other 
parts of steam engines, and from steam pipes, are 
formed with a float t, having at the top a bush t' 
to slide over the end of another bush s', which is 
screwed into the lid r1 of the box and provided 
with a side opening **. Within the bush t1 is a 
spindle t*, the lower end of which fits in a tube u ‘ 
fixed to the bottom of the box, and the top end is 
provided with an air valve P . The steam and 
water are admitted throngli the pipe «, and, when 
the condensation of steam allows the float to fall, 
the water passes through the opening s1 into the 
diseharge pipe s. The float is prevented from 
collapsing by forcing into it air or other fluid 
lighter than water, at a pressure proportionate to 
the prescure of steam.

822 . W e e m s, W . Feb. 28.

H e a tin g  b u i ld in g s ;  h ea tin g  a i r ;  l iea lin g  ten ter  ;  
steam  tra p s  ;  th erm osta ts .—Water is circulated or 
heated in gilled and similar vessels to warm the 
air in or entering the buildings, such as hospitals, 
asyiums, workbouses, and public institutions, in 
which they are situated. Fig. 1 shows an élévation,

cross section, and an end view of an apparatus 
with three tubes or pipes a  surrounded by gills. 
Similar apparatus is constructed with two pipes 
or one. Fig. 5 shows a plan of a water-heated 
“  stove ” with a corrugated heating-surface. The 
vertical air tubes t  may be omitted. Fig. 8 shows
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a steam-heated “  stove ”  containing a valve with a 
float and lever and expansion tube or rod for re- 
moving the air and the condensed water. Fig. 9 
shows a “ stove” consistingof an outercasing,with 
or without gills g , containing a nnmber of tnbes t. 
Steam or hot water is introduced into the casing, 
and the heated air rises in the tubes. The air in 
the apartment is thus circulated, or a curreut of 
fresh air may be admitted to the lower part of the 
apparatus. Another apparatus consists of a cylin- 
drical casing c, Fig. 12, containing a number of 
tubes or a coil c ' through which steam is passed to 
heat the water in the casing. The hot-water pipes 
of the building are connected to the inlet and out- 
let of the coil &c. Tne water may be passed 
through the tubes or coil c, the steam being led 
into the casing c1. The température of the heated 
water is regulated automatically by the apparatus 
shown in Fig. 13. The chamber c is fitted with an 
elastic or rubber diaphragm, and the space below 
the diaphragm is connected by a pipe p  with a 
vessel v containing water heated by the water 
from the boiler b. When the température of the 
water rises, the diaphragm is lifted, and the 
motion is caused to move a damper <1 in the boiler 
flue.

8 6 4 .  C l a r k ,  A . M ., [ A n g e l l , K .  C .] .  
March 1.

H e a tin g  b u ild in gs  d e .  — The Figure shows a 
radiator through which the hot gases from a stove 
or furnace are passed. In starting the tire, the 
damper D may be closed so that a free draught is 
caused through the flue B to the discharge pipe L. 
By opening or closing the dampers N, any required

number of the pipes M can be utilized for heating- 
purposes. Scrapors Q are manipul&ted by a chain 
to draw the soot to the discharge pipe F. The 
dampers E and G are slotted for the passage of 
the chain.

896. S a w k in s , J . N. March 2. [L e tton s
P a ie n t  v o id  f o r  usant o f  F in a l  S p écifica tion .]
H e a tin g  w a ter .—A portable vessel which may be 

used for heating water, fond, &c. is provided with 
a cover which, when inverted and placed under the 
vessel, serves as a contaiuer for the spirits used to 
heat the vessel. The vessel is preferably of a 
truncated conical form with thelargest diameter at 
the mouth ; the cover is provided with internai 
feet upon which the vessel rests when being 
heated. An annular projection on the cover serves 
as a support for it when reversed, and forms a 
recess in which a ring, baie, or handle is placed.

999 . S o lv a y ,  S .  March 8. D ratisings to  
S p écifica tion .

T h e r m o sta ts .—  In an apparatus for regulating the 
température of hot air employed for drying 
sodium bicarbonate, the hot air passes through a 
water réservoir containing a float, the rise and fall 
of which actuates a damper controlling the 
admission of cold air.

1049. B a rn e tt ,  J . March 10.
N o n -co n d u c tin g  co m p osition s .— lu order to pre- 

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

1093. C h a lon er, W ., C h a lon cr , J ., and
C h a lon er, T . March 13.
S tea m  tr a p s .—The valves of a steam trap are 

opened by weights, and al30, it is stated, by the 
pressure of the water and steam, and are closed 
by the weight of a float, which is made with only 
just sufficient buoyancy to enable it to float. The 
shell A, Fig. l ,o f  the trap is made with an inlet a  
and an outlet a' for the water, and a valve-box 
4 is fitted in the outlet. The equilibrium valve e 
is operated by the lever g , which enters a slot in 
the spindle d , or is attached to it in any other



convenient ma nne r .
The weights k  may be 
attached to the lower 
end of the valve, and 
are arranged so that 
the bail has nothing 
but its own weight to 
support the water.
For high pressures the 
w e i g h t s  ma y  be 
omitted, and the lower 
part of the equili- 
brium valve is then 
also omitted, as sbown 
in Fig. 7. Fig. 4 shows 
the arrangement of a 
sliding valve on the 
face of a s u i t a b l e  
chamber b, and Fig. 5 
shows a semi-rotary 
valve a  operated by a 
w e i g h t e d lever g  
pivoted on the axis b 
of the valve. T h e  
lever g , Fig. 1, may be
lifted, in order to blow through the valves, by 
the lower end of a wire a" fitted with a handle c". 
When tumed at right angles to the position

sbown, the projection e11 may be placed*on the 
stand x .  Other valves may be used, and the valves 
of other steam traps may be weighted.

1113. M cX iaren , A . March 15.

S tea m  tr a p s .—The accunr'lating water causes the 
float 19 and lever 15 to open the equilibrium 
valves 6, 7, and then flows through the branch 4 
to the outlet 10. The weight of the float 19 is 
partly counterbalanced by a weight on the end of 
the lever 15. The uppermost valve 6 is made in 
one piece with the spindle 12, aud the lower valve 
7 is made adjustable on the screwed part of the 
spindle, and is locked by nuts. The valve rod 12

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

1151. K a w k e s -  
w o rth , D .,and 
C o l f o r d ,  K .
March 17.

H e a tin g  a i r .— 
Fig. 12 shows a 
combined s p a r k 
arrester and air 
heater for venti- 
lating purposes. 
The air is brought 
by pipes from out- 
side and is heated 
in pipes within the 
casing A. It es- 
capes through a 
v a l v e  g ,  c o n -  
trolled by cords or 
chains A*.

1208 . M o r t ,  W ., [N ic o l le , E . D . , and M o rt, 
T . S.]. March 21.
I J e a tm g  a i r .—Relates mainly to refrigerating- 

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

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

pipe Y  and an outer cliannel V1 provided at the 
bottom with a fine strainer J. The heated air 
passes ofî through an outlet pipe W, which is 
provided with a frame X fitted with divisions of 
wire or other gauze for arresting moisture and 
delivering it through a pipe to a receiver Y. It 
then passes through a partitioned chamber, the 
compartments Z, Z 1 of which eontain perforated 
trays for holding respectively calcium chloride and 
pièces of quick or slaked lime or similar sub
stances ; calcium chloride in addition to absorbing 
moisture destroys miasm or germs of infection, 
and lime owing to its great affinity for carbonic-acid

1214. C o n lo n g , J .  March 22. [P r o v i s io n a l
p r o te c t io n  o n ly .]
Steam . tr a p s .—In a steam trap for steam pipes, 

drying-cylinders, heating-apparatus, &c., a hollow 
métal tioat surrounds an upright pipe in a cistern, 
provided with an overflow pipe. Water flows from 
the pipe into the float, which is thereby depressed, 
so that a valve-seating on it is drawn awav from a 
valve on the pipe. The contents of the float then 
flow into the cistern. The float may also control 
an air admission valve, or this valve maybe opened 
by a spring, and closed by the steam or water 
pressure.

1380. G ib b s , W . A . March 30.
H ea tin g  a i r .—Steam or the combustion products 

from a boiler or furnace are passed through

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

pipes A, Figs. 4 and 5, fixed in the air duct of an 
apparatus for drying grass, hay, or other sub
stances. Air is forced into the air duct and is

heated, passing thence to the drying-trough. The 
steam or other beating-agent passes away from the 
box by a chimney.
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1511. M itchell, T . April 10. [ P r o v is io n a l
p r o te c t io n  only.~\

H e a tin g  b u ild in gs , métal pipes for. Steam pipes, 
for heating mills and other buildings, conserva- 
tories, hot-houses. and the like, are constrncted of 
wrought iron and with a lap, riveted, dovetail, or 
otber seam joint, wbioh is brazed, and are coated 
inside and out with tin or its équivalent to prevent 
rusting.

1526. Coulthard, J. W . April 11.
FI G.l

H e a tin g  m ite r .—Figs. 1, 2, and 3 show a boiler 
for heating greenhouses, buildings, & c. From the 
furnace the gases pass through openings e  into the 
upper side Hues c, e ' , and thence baek through 
the lower side Hues d , d \  to the due g , leading to 
the chimney. In small boilers, the furnace is 
placed at one side, and there is one pair of side 
Hues only. In large boilers, there may be a greater 
number of side Hues than is shown.

1602. Shorland, G-. L. April 15. [FVo- 
v is io n a l p r o te c t io n  n ot <Ü U nœ d .]
H e a tin g  b u ild in g s .—In order to assist in the con- 

veyance of the sounds of the human voice &c. in 
churches, lecture halls, and similar places, currents 
of air issuing from openings and flowing pist the 
speaker &c. are arranged to flou towards the 
distant parts of the building. The air so intro- 
duced may be used to increase or decrease the

température of the building and to assist in the 
ventilation, being for the latter purpose witb- 
drawn through openings formed in the floor and 
communicating with an uptake or Hue.

[1876

1658. B o t t ie r , C. April 20.
H e a tin g  a i r . — Re ■ 

lates to the utilisation 
of the waste heat of 
steam-boiler furnaces.
Cold air is supplied 
from a pipe e  to the 
hollow firebridge, and 
to the c h a m b e r  h

through pipes passing along the bottom and side 
Hues. The chamber h forms the back wall of the 
rear Hue i which connect the internai Hue with the 
side Hues. The heated air from the firebridge 
passes by a pipe /  into the chamber h . From 
this chamber the heated air flows into a large 
compartment A, whence it passes by a pipe t to the 
place required. The compartment A is traversed 
by pipes p ,  through which the furnace gases pass 
from the bottom Hue to the Hue F, leading to the 
chimney. Cold air may be admitted to the 
compartment A through an opening in the side 
wall. _______

1750. Moad, J. April 26. [P r o v i s io n a l  p r o 
tec tion  o iû y .]
N on -con d u c tir ig  co v er in g s  a n d  co m p o s itio n s . — 

Wood fibre or wood pulp is mixed with fusel oil 
or minerai or other solvent oil or oils in combina
tion with gummy or resinous and other substances ; 
in some cases, silex or silicious compounds, as, for 
example, any argillaceous, argillo-calcareous, or 
argillo-arenaceous matter, may be mixed with the 
wood fibre or pulp. The mass produced may 
be rolled into sheets or other forms and may be 
combined with canvas or other textile fabric or 
material as a backing or as a layer or strengthener. 
The invention is applicable, among other purposes, 
to the manufacture of nou-conducting coatings or 
coverings for métal and other surfaces.

1823. W atkinson, H.., and Stafford, T .
May 1.
F o o t ic a r m e r s .—A stopper for a footwarmer or 

other réceptacle consists of a screwed plug n, 
Fig. 7, holding in a recess an elastic ring c, which 
is compressed on screwing down the plug. The 
plug is made with a hole in which a carriage or other 
key is placed to turn it, or is milled on its edges. 
The joint may be made by an external screw, or by
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forming projections d, Fig. 2, shown as applied to 
a pipe joint, on the plug. The projections engage

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

1849 . H e a le y , B . May 2.

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

1923. Baril', A ., and Bradshaw , A .
May 8.

S team  Iraps.—Relates to Hawes’ and other traps 
in which the outlet valve is controlled by a vessel 
containing alcohol or other spirit, and consists in 
preventing damage to the vessel containing the 
spirit, and preventing the disarrangement of the 
apparatus by dirt entering with the steam or 
water. Fig. 6 shows a trap in which the val v» f  
is controlled by a lever, actuated by a diaphragm M 
at the upper end of a strong copper vessel b. Dirt 
is arrested by diaphragms, attached to the casing 
and cover, and by a sieve k . Fig. 2 shows a; trap 
in which the valve is controlled by a beat tube 
forming an extension of a strong copper vessel b.

A movable weight d  is employed to adjust the 
movements of the valve. In another modification, 
a rotary valve, or plug, is used instead of a lift- 
valve. The valve shown in Fig. 2 is protected 
from dirt by a cylindrical sieve k , but other forms 
of siove may be used.

1924. M itchell, T ., and M itch ell, M .
May 8. [P r o v is io n a l  p r o te c t io n  o n lg .]
H e a tin g  m ater.—In an apparatus for ensuring 

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

1928. W ir th , F ., [S tarlc, A.]. May 8.
D r a w in g s  to  S p écifica tion .

N on -con d u c tin g  c om p os ition s .—In the cooking- 
apparatus described, a cooking-utensil is placed 
within a wooden box, which is lined with a non- 
conducting composition consisting. according to 
the Provisional Spécification, of ash and soluble 
glass.

1940. K itch le , C. May 9.

H e a tin g  a i r .—Relates to im- 
provements on the apparatus 
described in Spécification No. 
3227, A.D. 1873, and consists 
in means for treating the pro
ducts from gas and oil lamps, 
so that they can be discharged 
into the room, without dele- 
terious efïect. Fig. 6 shows an 
apparatus in which the pro
ducts are conveyed down 
through a condensing-pipe a  
outside the building, and are 
discharged into the room at g . 
The pipe a  is enclosed in a 
pipe le, in which an upward 
fresh-air current is induced. 
The air is heated and passes 
through an opening in the 
wall, covered by a perforated 
rosette.

F IG .6.
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1964 . Itte tca lf, J . May 10.

H e a tin g  w a ter .— Figs. 1, 2, 3, and 4 show a 
circulatiDg-boiler consisting of three annular water 
chambers, connected by vertical pipes. The upper 
cbamber a  is connected by pipes n  to the chamber 
b , wbich is connected to tbe lower chamber by 
two rings of pipes d , e . Tbe pipes d , e  are of 
the cross-section shown in Fig. 4, except at the 
ends, wbere they are circular. Ribs g , cast on the 
sides of the pipes e , are in contact, and prevent 
tbe passage of the hot gases. In the space between 
the chambers a  and b is a métal ring, and two 
pièces j , j l to fovm dues 4. Tbe fuel is fed down 
through the passage way i , wbich is closed above 
by a dôme. The gases pass up round tbe tubes d, 
and through the opening 5 into the dues 4.

1966. B e rry m a n , B . May 10.
H e a tin g  l i q u i d e ;  h ea tin g  ga ses .—Water, air, or 

other duids are heated by the exhaust steam from 
steam engines in apparatus similar to that described 
in Spécification No. 2218, A.D. 1871, [A b r id g m e n t  
C la ss  Steam generators]. Tbe water to be heated 
is admitted to the wrougbt-iron cylinder B, Fig. 
2, by the inlet F, wbich is placed at a distance 
from the tube plate D in order to prevent the 
infiow from disturbing the sédiment collecting on 
the lowest part of the tube plate. The tube plate 
D is made conical or concave, and is fitted witli 
a blow-od: opening H for the expulsion of the 
sédiment. The upper surface of tbe tube plate 
is made with bosses K, and the ends of the tubes 
L are expanded into recesses in the bosses, and 
rest on riugs cast on the lower surface of the 
tube plate. The outlet G for the hot water is 
arranged at the top so as to form an air space c  
wbich relieves the strain on the mechanism. The 
chamber E into wbich the exhaust steam is

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

pipe P, fitted to or formed on the bottom plate Q, 
and divided by the partition O. A separate pipe 
may be fitted to each part of the chamber E. 
The flange C of the cylinder B and the flange of 
the chamber E are constructed so as to leave a 
recess d , with a wedge-shaped section, for the 
réception of a rubber or other packing-ring. 
When used for heating air, the cold air is passed 
through the tubes L, and exhaust steam is con- 
ducted through the cylinder B. In a modification, 
tbe curved tubes are replaced by straight tubes 
L, L1, Fig. 6, supporting on their upper ends a 
chamber E1, which is free to rise and fall with 
changes of température. I f the apparatus is 
placed obliquely or horizontally, the chamber E1 
is guided by rollers.

2111 . P o t t e r ,  K . A . May 18.
H e a tin g  w a ter .—Relates 

to boilers f o r  heating 
water for domestic or 
conservatory purposes.
T h e  firebox communi- 
cates, by one or more 
vertical passages, with a 
horizontal or inclined flue 
running from the front 
to the back of the boiler.
Fig. 5 shows a vertical 
boiler, but the invention 
is equally applicable to 
horizontal boilers. The 
products pass through a flue e  to a horizontal 
flue f ,  which has a cleaning-door in front. Pipes

FIC .5.
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for heating a conservatory or room may be 
connected to the inflow and outflow pipes g , h.

2159 . H a d d a n , K . J .,  [G o o d w y n , S . T.~\.
May 22. [ P r o v is io n a l  p r o te c t io n  on ly .']

B o i l in g  -p a n s . — Belates to “ steam culinary 
“  vessels ” , and consists in providing a cylinder 
round an ordinary cooking-vessel in order to retain 
heat round it. An ordinary boiler is provided 
with a projecting rim or rims to which the external 
cylinder is attaclied. When the boiler is placed 
upon a tire or store, the heat rises between it and 
the cylinder in order to heat the material which is 
placed in the boiler or in a case suspended in water 
contained by the boiler.

2244 . W ise , W . X.., [S u sem ih l, TF.]. May 27.
D r a tc in g s  to  S p écifica tion .

H e a tin g  b u ild in g s  d e .—The exhaust from a 
steam engine is divided into two portions, of 
which the first is used for heating a large manu- 
factory or other useful purpose, under a con
sidérable pressure additional to that of the 
atmosphère, while the second is discharged with 
less résistance directly into the atmosphère.

2472. B la m ir e s , T .  H . June 14. [Pro-
v is io n a l p r o te c t io n  onh/.\

T h erm osta ts.—A valve, for controlling the flow 
of hot or cold water or other liquida, air, or gas 
in a conservatory or other building, or for ex- 
tinguishing fires, is automatically operated by 
means of mercury, water, oil, alcohol, or other 
non-compressible fluid contained in a réservoir 
terminating at one end in a cylinder. As the fluid 
expands under a change of température, it acts on 
au elastic or other métal dise or a Bourdon tube 
fixed to the cylinder and connected by one or 
more levers to the valve. The apparatus may be 
connected to a ventilator in a similar manner.

2488. A le x a n d e r , E . P . ,  [J en iso n , E .  S.].
June 15.
H e a tin g  b u ild in g s  d e .—Relates to a method of 

warming public and private buildings by meaus of 
hot air. The invention is described as applied to a 
railway carriage. A pressure fan C enclosed with- 
in a casing and worked by a belt E from the axle 
of the driving-wheels D is fixed underneath and 
at one end of the platform of the carriage. A 
snpply pipe F extending upwards from one side of
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the fan casing to the centre of the carriage 
terminâtes in a box F1, the lower and open end of 
which is covered by a screen to prevent the passage 
of dust and cinders. An air pipe H extends up
wards from the upper side of the casing to a

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

2580 . W en n , J . B .,  and D a s h w o o d , A .
June 22.
H e a tin g  w a ter .—Relates to apparatus for heating 

greenhouses, forcing pits and frames, churches, 
schools, & c., also applicable for Turkish and other 
'oaths. Fig. 1 shows an arrangement in which oil 
burners are used as a source of heat, but gas jets 
may equally well be used. The boiler is rect- 
angular, and has a number of tapered vertical 
tubes, the lower ends of which project, and enclose 
the oil burners. A part of each tube is eut away, 
and a corresponding part is secured to the burner.
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The bornera can thus be withdrawn horizontally 
from tbe tubes. To facilitate their withdrawal, 
the réservoir is mounted on wheels, running on 
rails e. The boiler may hâve concave sides, or raay

be made egg-ended, in which case the tubes are 
arranged in two crescent-shaped curves. A  glazed 
inspection aperture is provided in each tube. 
The water may circulate tbrough a tank f  placed 
over the boiler. This tank may contain a quantity 
of water sufficient for a bath. When a round or 
oval boiler is used, the tank f  is made mushroom- 
shaped.

263 4 . K c A v o y ,  H . L . June 26.

H e a tin g  a ir .—Figs. 2 and 3 show a cylindrical 
closed stove, the back part of wbich is enclosed by 
a casing I. Air is admitted to this casing by a 
passage r, and is conveyed by pipes to the 
upper apartments for heating and ventilating 
purposes.

2813 . R ip p in -  
g i l le ,  E . A .
July 11.

U e a t in g  w a ter .— 
Fig. 11 shows a 
boiler for heating 
water for baths &c. 
by means of a lamp 
stove. The boiler 
A is of f) -section, 
and encloses the 
chimneys.

290 1 . S ta in to n , W . July 15. A m e n d e d .

H e a tin g  b y  liq u id  c ir c u la t io n .—By using liquids 
having low freezing points and high boiling points, 
such as a solution of calcium chloride or similar 
sait, or a mixture of glycérine and water, or both 
combined, the formation of ice in hot-water 
apparatus is prevented, and the apparatus may be 
heated to a température greater than 212° F.

294 9 . X iid d lcott, P . July 19. [ P r o v i s i o m l
p r o te c t io n  o n ly .]
H e a t in g  w a te r .—Relates to an apparatus for use 

by butlers, and otbers, for supplying hot water, 
and warming plates, pastry,'&c. A box or case, 
mounted on a stand or otherwise, is lined with sheet 
métal, and is divided into four compartments, one of 
which serves as a tank for hot water. A  second 
compartment is fitted with removable fiuted fillets 
to hold the plates or other articles to be warmed. 
A third shallow compartment serves as a strainer for 
plates, and a fourth compartment arranged beneath 
the last-named shallow compartment is fitted with 
a door and f  orms a hot-closet. Between the second 
and third compartment is a double partition, at 
the top of which is hinged a rack free to be turned 
to cover either of these compartments and to serve 
as a strainer or plate rack. Pipes lead from the 
several compartments, and are fitted with taps to 
draw off the contents. The apparatus is heated by 
a lamp, or by gas.

2994 . m e s s e n g e r , T .  G . July 25.

H e a tin g  b y  w a t e r  
c ir c u la tio n . — Relates 
to valve - boxes for 
controlling the circu
lation of hot-water.
Fig. 4 shows one form.
Two valves A are 
carried by the same 
spindle H operated by 
w o r m and quadrant 
gear. A  third valve 
in the partition B is 
actuated at the same 
time, so that when the 
valves A are closed, the valve in the partition B is 
opened, and v ic e  v e r s â . In cases where there is 
not a third valve, the valves A are so arranged 
that one is opened while the other is closed. The 
box is fitted with lids to allow of aceess to the 
valves for cleaning or repairs. A  second chamber 
on which pipe sockets or flanges are cast may be 
used in combination with the valve box.
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303 3 . N ew ton , W .
M o u lin , F.]. July 27.

[F é l i x ,  J . , and

H e a t i n g  a i r .—
Relates to appa
ratus for destroy- 
ing noxious gases 
in sewers, drains, 
hospitals, schools 
or c o l l eges ,  law 
courts, and other 
places, the appa
ratus being stated 
to  be applicable 
also for warming 
sucb buildings or 
places. A copper 
or o t h e r  mét a l  
cylinder 1 commu- 
nicates with a flue 
or chi mney,  and 
has at the base an 
inlet 2 fitted with 
p i v o t e d valves 
opening inwardly.
An a n n u 1 a r gas 
humer 3 is fitted 
above the inlet and 
provided w i t h  a 
dished deflector 4 
of fireclay or the 
like, by w h i c h  a 
high température is 
maintained in the 
interior, and a fire
clay cyl inder  or
lining 5 supports a curved cap or dôme 4". 
An inverted conical vessel 6, made of fireclay, 
porous earthenware, &c., and filled with sand 
or powered chalk, is supported by lugs in the 
upper part of the casing to prevent the heat from 
passing ofï too rapidly and also to prevent down- 
draught. Holes are also made in the sides of the 
cylinder to promote the draught.

3091. K u n t , B .,  [B r o c k , A .  JO.]. Aug. 2.
D ra w in g s  to  S p écifica tion .

H ea tin g  b u ild in gs  & c., radiators for. A pipe, 
bent into a double coil from the centre outwards 
in opposite directions and baving the ends brought 
out on opposite sides, is used for radiating heat.

3119 . T h o m so n , W . B .  M ., [ M ackenzie., F .  
W .] .  Aug. 5.

3118. O o ste rw y ck , J . B . v a n . Aug. 5.

H ea tin g -a p p a ra tu s .—Fig. 11 shows “ apparatus 
‘ for obtsûning heat mechanically.”  No further 
description is given.

( F o r  F i g u r e  *ee n e x t  c o lu m n .)

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

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

3166. W h itaker, T ., and W hitaker, W .
Aug. 10.

H e a t in g  a i r ;  th erm os ta ts .—In order to prevent 
the air nsed in heating and ventilating buildings 
from being overheated, the passage B, by means 
of which air for the combustion of the fuel 
enters the air-heating stove S, is fitted with a 
valve Y, which is actuated by a thermostatic 
arrangement of métal bars P, Q, and R in the 
stove, so as to eut off the supply of air when the 
température becomes too great. The bars P, Q, 
and R  are fixed to levers X, M, and L, which are 
pivoted on brackets D and E projecting from a 
plate C on the front of the stove. The weight of 
the valve V, and the chain or rod by which it is 
connected to the lever L, keep the bars P &c. in 
tension. When the apparatus is in use, the doors 
of the asbpit A and ail other openings to the grate 
of the stove are closed. The lengths of the bars 
and levers are made adjustable. The apparatus 
may be applied to ventilating-flues and to f  urnaces.

3289. Charpentier, F . Aug. 22.

H e a tin g  w a t e r . — 
Waste g a se s from 
furnaces are passed 
through a tu b u la r  
water heater formed 
by passing tubes B 
through a vessel con- 
taining water, the ends 
of the tubes opening 
into divided chambers 
or dues D, E to cause 
the gases to pass to 
and fro in a zig-zag 
path.

3365. F rost, J. Aug. 26.

H e a tin g  w a ter .—In order to purify water con- 
taining magnésium and calcium sulphates for use 
in boilers, barium hydrate is added to the water 
and the magnésium and calcium hydrates formed 
are converted into insoluble carbonates by expo- 
sure to the air or by the addition of sodium 
carbonate, soda ash, or “  crystal.” In another 
method, barium sulphide is added to the water and 
iron perchloride is then added to couvert any 
soluble calcium sulphide produced into iron 
sulphide and calcium chloride. The water is

allowed to stand so that the iron sait may settle 
and may oxidize if any of the iron sait is dissolved.

3370. B.edfern, G . F ., [Socfc, O., and 
R e u n e r l , Aug. 28. D r a w in g s  to  S pécifica tion .

H e a tin g  a ir .—Air for use in a gas-prodocer is 
heated by passing it through a jacket surrounding 
the exhaust pipe of a gas engine.

3451. Johnson, J. K ., [B e a u m o n t, E .  H .  de 
la  B o tm in ière , V ico m te  de]. Sept. 1.
H e a tin g  a ir . —A 

pipe C1 rising from 
a box AJ below the 
fireplace A1, con- 
veys h e a t e d  air 
into a hollow block 
A  from which it 
p a s s e s  into the 
room of the floor 
above, by an outlet 
K 1. The pipe C1 
is bent at Y so as 
not to obstruct the 
chimney.
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353 9 . M u rd o ch , H . H ., [ K ir k p a t r i c k , R . S.]. Sept. 8.

3 t _
I l e a t in g  a i r  by waste

furnace gases for use in 
evaporating machinery.
Fig. 5 shows a plant for 
evaporating saccharine or 
saline liquida. From the
flue d5, the waste gases 
pass through pipes e1, 
traversing the air-heating 
chamber E, into a flue (1e,
and thence by a flue (P  to the chimney. A man- 
hole cover d6 allows access to the tubes for cleaning 
purposes &c. The pipes e- are cast with a pair of 
square or hexagonal flanges at each end, as shown 
in Figs. 9 and 10. Thus when the tubes are placed 
in position, continuons walls are formed, as shown 
in Fig. 9. The spaces between the walls are filled 
with sand to make airtight joints. The air enters 
below, and passes up among the tubes to the 
delivery pipe.

3584. Sm ith , E . B .
N o n  - c o n d u c tin g  

co v er in g s .—In a re- 
frigerator, the pre- 
serving chamber is 
lined with air-cells 
formed in sections 
D. The cells are 
formed of water- 
proof paper sccured 
to division frames, 
the j o i n t s  being 
airtight. Tongues 
d  are formed on 
each section for securing the sections to one 
another and to corner pièces.

3594. Carré, F . P . E ., and Julllen , E .
Sept. 13. D r a w in g s  to  S p éc ifica tion .

N on -con d u ctin g  c o v er in g s  for the walls of refrige- 
rating-chambers. To prevent subsidence of non- 
conducting materials, such as wool, flocks, &c., they 
are cemented to the walls by quick-drying oil 
vamish ; or bundles of straw, eut even at tbeir 
ends, may be placed upright one above another ; 
or carded wool is surrounded by woven fabrics and 
held by cappadines passing through the layer, the 
fabrics thus formed being nailed or cemented to 
the walls.

3645. Sm ith , J . V . Sept. 18.
D ig e s te r s .—Fig. 6 

shows a c 1 o s e d 
vessel for treating 
offal or vegetable 
or other refuse, or 
for boiling bones 
or soap, or in other 
operations in which 
noxious fumes are 
g e n e r a te d . By 
means of an ejector 
or jet pump b\  of 
spécial construc
tion, the fumes or 
vapours are dig- 
charged into a drain 
or sewer l .

3649. K irsch , H . Sept. 18.

FIG.2.
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H e a tin g  w a ter .—Boilers are filled nearly to the 
water level with small balls or particles of glass or
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other vitreous, non-oxidizable, or non-soluble ma- 
terials, or of other materials ooated with glass or 
the like. Fig. 2 shows the invention as applied to 
a Cornish steam-boiler.

engage. The damper V1 thus cuts off the blast 
from the underside of the grate, and opens a port 
leading to the upper side of the grate. I f the 
température falls, the upper port is closed and the 
lower one opened.

3706. J o h n so n , J. K ., [ D io n ,  C ., and B a y -  
lis , J .\  Sept. 21.

T h erm osta ts .—The température of a tempering- 
ohamber is regulated by regulating the blast to the 
furnace employed for heating the chamber. A 
pyrometer P1, Fig. 7, in connection with the 
chamber actuates a pointer S movingover a dial T. 
The end of the pointer is formed with a suitable 
device to keep it in contact with the face of a 
plate T 1 placed on the circumference of the dial. 
The plate is isolated from the dial, and is divided 
into two parts separated by non-conducting 
material. The inner end of the pointer S is con- 
nected to the négative pôles of two electromagnets 
2, 3, Figs. 10 and 11, and the two parts of the 
plate T 1 to the positive pôles. A frame U1 secured 
to the door U of the blasts carries a shaft V, 
passing through the door and carrying on its inner 
end a damper V1. An escapement rod Y  on the 
shaft has a hook y  at one end which engages with 
a hook c on the end of an arm Z, the other end y 1 
of the rod engaging with a corresponding pro
jection z ' on the arm. The arm Z is carried by a 
support on the frame U1, and taras an arm Z 1 
nearly at right-angles to it. An escapement 5 
pivoted to the end of a weighted rod 6 engages 
with a toothed wheel 4 loose on the shaft 
Y, and a pawl carried by the wheel 4 engages with 
a ratchet-wheel 7 fixed on the shaft. When the 
température of the chamber rises above a certain 
point, the pointer S advances until it passes the 
division line of the plate T 1, thus breaking the 
current from the magnets 3, and forming a circuit 
with the magnets 2. The arm Z is then attracted 
by the magnets 2, the projections y ' ,  z l are dis- 
engaged, and the rod Y  revolved by the action of 
a drum X  on the shaft V, until the hooks y ,  z

3713. Iiawrence, W . Sept. 22.

FIGr.l

H e a tin g  liq u id a .—Relates 
to apparatus for cooling 
1 i q u i d and semi-liquid 
materials including brewers’ 
worts, beer, distillers’ mash, 
molasses, milk, &c., appli
cable also, 11 by a converse 
“  use or application,” for 
heating liquids. The liquid 
to be cooled flows by gravity 
from a s u p p 1 y and dis- 
tributing trough h , Fig. 1, 
over the external surfaces of two corrugated 
copper plates e a n d / which are soldered and other- 
wise united to gun-metal end-plates g  so as to 
form a serpentine passage for the cooling-liquid 
which enters at the bottom by a pipe i  and escapes 
at the top by a pipe i1. The cooled liquid falls 
into a trough k . The liquid is distributed over the 
cooling-surfaces by projections l. Hooks g x  are 
provided to hold a eanvas or india-rubber screen 
when the refrigerator is in use. Fig. 4 shows 
another arrangement of the apparatus, the cooling- 
chamber being carried on trunnions Ux turning in 
vertically-adjusted bearings U on piltars Y, so that 
the apparatus may be used in an inclined position, 
or turned over, or placed in any position for 
cleaning and washing out. The liquid to be cooled 
flows successively over the surfaces of two sets of 
serpentine passages P and Q, Fig. 7, through which 
two refrigerating liquids at different températures 
are simultaneously circulated. The single apparatus 
may also be mounted on trunnions. The cooling 
water enters by a pipe q  which is connected with a 
perforated pipe q3 for the better distribution of 
the liquid. The water escape pipes q x  may be led 
to the cold-water tank. Milk may be first beated 
in the upper compartment P, and then cooled in 
the lower compartment Q, the object of the pro- 
cess being to purify the milk by “ arresting

m
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“  décomposition ; ”  for the same purpose, water is 
treated by passing itcontinaouslyfrom the bottom 
and upwards through the inside of the apparatus 
to heat the water, which is then cooled by running 
over the outside of the apparatus.

3773. Scott, H . F ., and Zerbe, B . K .
Sept. 28.
N o n -co n d u c tin g  co v er in g s  a n d  c om p os ition s .—Mica 

is pulverized and mixed with cotton, hemp, or 
other fibrous material. The mixture is used as a 
non-conducting packing or covering for steam 
engines, safes, boilers, steam or bot-air pipes, 
roofs, &c.

3790. D alzle l, T . B . Sept. 29.
H e a t i n g  a i r .—

The air entering 
an apartm ent is 
warmed by c o n 
tact with a hollow 
h e a r t h  H of  a 
f i r e p l a c e .  The 
hearth H is sup- 
ported a b o v e a 
hearthstone by legs 
Z, thus forming a 
c h a m b e r  com- 
municating w i t h  
the outer air by 
a h o l e  in t he  
wall b e h i n d the 
fireplace.

openings /  lead into the side spaces e of the Gre- 
box and are formed by leaving open spaces in the 
bnckwork ; or perforated bricks may be used in 
building tne portions of the walls between the

fines 1, 2. Air is admitted to the chamber through 
hollow stays h fitted at the upper part of the front 
of the firebox, and also through perforations in the 
firedoor. In some cases, small apertures are 
formed through the brick walls, so that if any 
unconsumed gases pass through the side openings 

/  with the draught, they will be consumed by 
heated air passing through the small apertures. 
Firebricks or the like form distance-pieces in the 
side spaces e  outside the chamber, and hoop iron 
may be worked into and among the firebricks to 
strengthen the walls. In Fig. 3, the side walls 
terminate below the top of the firebox, thus 
exposing nearly the whole of the crown-plate to 
the lire.

3893. liane, T . Oct. 7.
H e a tin g  m ater a n d  

other l i  q u i  d  s .—The 
firebox of the boiler is 
provided with a cham
ber of fireclay or other 
s u i t a b 1 e ref ractory 
material enclosing the 
fire for the purpose of 
retaining th e  smoke 
&c. until it is com- 
pletely consumed. The smoke &c. rises to the top 
of the chamber, descends again, and then passes 
through openings at the sides. The arrangement 
is described in connection with a locomotive fire
box but is also applicable to apparatus for boiling 
or heating liquids. Figs. 1 and 2 show sections 
of the arrangement taken at right-angles to one 
another. The top and front of the chamber are 
formed by the crown and front of the firebox, and 
the remaining walls c 1, c2 are supported on a 
plate d  surrounding the firebars, a tight joint being 
made to prevent the entrance of air. The side
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3917. XVXelnen, J. C. Oct. 10.
H e a tin g  w a te r  a n d  o th er  

liq u id s .—In a combined 
apparatus or  u r n  for 
supplying hot water and 
various hot beverages, the 
cylindrical or other ré
ceptacles B which con- 
tain tea, cofïee, mjlk, or 
other beverages, dip into 
the cylindrical vessel A 
which is closed at the top.
The réceptacles B are 
provided with removable 
covers b and with taps D. The vessel A which 
contains water is also provided with a tap E and a 
cover c. A rod attached to the float I  passes 
through guides in the cover c  and is raised a 
short distance by the water in the vessel A, but 
falls when the water level descends below a certain 
point. The urn is supported on the hollow base 
F by rollers G which run on a flange H fixed 
inside the base. Within the latter is a ring of gas 
jets for heating the water &c. The um is provided 
with handles for lifting and turning it.
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3949 . B rook, 
B ., and W ils o n ,
A . Oct. 12.

H e a tin g  w a te r .— 
A gas producer B 
for use on a steam- 
boat or in o t h e r 
situations is c o n 
statée! w i t h a 
casing in the form 
of a vertical boiler 
which can be used 
for heating water.

3974. Shorland, G .  X>. Oct. 14.
H e a tin g  b u ild in gs  déc.—The iron pipes used to 

convey air for heating purposes are coated inside 
and outside with glass enamel, to give them a 
smooth surface which will not retain dust &c. 
The ojrenings of the pipes may be coloured to 
harmonize with the décorations of the building.

4106 . X.eonl, S . Oct. 24.

H e a tin g  w  a t c r .—
Portable boilers f o r  
heating w a t e r  f o r  
domestic purposes are 
built up of narrow 
rectangular sections A,
Fig. 6, which are con- 
nected by pipes F for 
the circulation of water through them and are 
heated by gas burners E placed underneath the 
lower sections. The plates on the ends of each 
section are provided with handholes and project 
beyond the sides, top, and bottom of the sections 
so that Sues for the passage of the hot gases are 
formed between the sections. The whole arrange
ment may be enclosed in an outer case and may be 
fitted with an overhead water tank K  or with a 
hot-air closet or with a steam-chamber M, Fig. 8, 
into which steam cooking-vessels N are inserted. 
Another form of section which may be used con
sista of two of the rectangular sections connected 
at the back by a transverse section so that a central 
space for the passage of the hot gases is formed 
when the front cover is attached.

4122. Crront, J . Oct. 24. D r a io in g s  to  S p é c i
fica tio n .

N on -co n d u c tin g  c o c e r in g s . — A food-warmer is 
covered with a non-conducting covering of flannel, 
or of thick hair felt round which successive layers 
of brown paper and baize, wood, or thin métal are 
wrapped.

4130. Sam brook, W . Oct. 25.

H e a tin g  w a ter . — In an apparatus for heating 
water of the type described in Spécification No. 
596, A.D. 1873, [A b r id g m e n t  C la ss  Steam gene- 
rators], the water passes by a non-return valve B 
into a cbamber A which has a delivery pipe D. 
Steam from a boiler is led into an internai pipe E, 
which is provided with a cock T outside the 
chamber. The pipe is fitted with a drain pipe K 
and is perforated, nozzles h  being fitted on the 
perforations. The chamber may be provided with 
a diaphragm and an internai pipe through which 
the internai steam pipe passes, so that the water 
cornes into more direct contact with the steam. 
The steam intermingles with the water, a non-return 
valve F on the internai pipe preventing concussion 
in the steam pipe S due to condensation of the 
steam.

4180. B oyes, W . Oct. 28.
H e a tin g  ica ter .—For purifying and heating river 

or other water for steam boiler-feed and for other 
purposes, the water is treated in a boiler-shaped 
vessel a , Fig. 3, placed at the side of one or 
more steam boilers, the heating being effected 
partly by the circulation of waste gases from the 
boilers, and partly by the exhaust or other waste 
steam from steam engines or from other sources. 
An outer flue i  passing round the vessel a, 
communicates with the boiler Hues, dampers being 
fitted to eut ofî the flue i when required. The river 
or other water entera by the pipe e1, and the hot- 
well water enters by the pipe n which is connected 
by a branch n1 with a pipe leading in the condensing 
water of the engine. The exhaust steam enters by
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the pipe / .  T h e  
vcssel is provided 
with two dues b , 
and th e  w a t e r  
passes through an 
opening into one 
due b  and circulâtes 
through a pipe g  
into the other due, 
and then passes to 
the discharge pipe 
h  which is dtted 
with a t h e r m o -  
m e t e r ,  a n d  a 
valve, to sbut ofE 
the water which passes through the pipe h ' to a 
pump at p .  The circulating-liquid deposits its 
impurities at the bottom of the vessel and in the 
dues. A blow-od mud-cock k  is provided at the 
front of the vessel, and plugs 6’ are dtted to each 
due b  to run the sédiment into the vessel a . A 
hopper q  is provided for mixing the Chemicals used 
for preventing incrustation or precipitating impuri
ties. In a modification, shown in Fig. 5, the vessel 
a  is made sqnare-shaped as shown orotberwise, and 
is dxed between two boilers c and d , the sides of 
the vessel forming a portion of the side dues of the 
boilers which unité in a due b ‘ opening at the front

j into a smoke due b3 leading to thechimney. When 
steam is generated in the closed vessel a , it may be 

I utilized for drying or for other purposes.

4271. V i s e ,
W . X», [ l i e r -  
resh o ff,./. B ., and 
H e r r e s h o ff ,  J .  B . ) .  
Nov. 4.
S  t e a m  trapu .— 

The receiver C, 
into w h i c h  the 
generated s t e a m  
and remaining 
water are passed 
f  rom a c o i 1 e d 
water-tube boiler, 
is dtted with a 
steam trap, formed 
of a doat P and 
v a l v e  p ,  f o r  
discharging t h e  
water.

4373. H am er, W . Nov. 11.

vessels containing or conveying steam. The stem 
of the valve C is dtted with a float B, made of 
wood or other light material, or consisting of a 
hollow copper bail, which is lifted by the accumu- 
lating water so as to open the valve C and discharge 
the water through the opening F.

4488. Qulok, R . Nov. 20. [P r o v i t i o n a l
p r o te c t io n  on ly .\

H e a tin g  w a te r .—Relates to the heating of baths 
by means of gas jets under the bath. The burners 
are surrounded by a rim or dange to condne the 
hot gases, which pass to one end of the bath along 
a passage or due at the bottom and return along a 
similar due to an outlet outside the rim or dange. 
The aperture through which access is had to the 
burner is closed by a door or slide of perforated 
métal, which admits air freely. A  métal tray 
containing sand is placed below the burners.

4612 . Tongrue, J. C ., [ M o n tg o m ery , A . ] .  
Nov. 29. D r a w in g s  to  S p éc ifica tion . \_Provi- 
e io n a l p r o te c t io n  o/ ily.]

N on -con d u c tin g  c o v er in g s .—Relates to the use of 
a vacuum chamber or a vessel surrounded by a 
vacuum chamber for keeping the contents of the 
chamber or vessel either warm or cold or at a 
uniform température, and is stated to be applicable 
to ice - houses, refrigerators, steam boilers, 
engines, &c.
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461 6 . M c lv o r ,  a. Nov. 29.
N o n  co n d u ctin g  c o v er in g s  a n d  com p osition s .— 

Granulated cork or cork sbavings are held together 
by glne, shellac, or the like mixed with oxide of 
zinc or other métal, and the mass is rolled or 
spread into sheets which are used for covering 
steam boilers, pipes, &c. to prevent the radiation 
of beat. The sheets may be backed on one side 
with canvas. They are wrapped round the pipe 
&c., and the ends which meet are bevelled so as to 
overlap, and are glued together or otherwise 
connected.

4 75 2 . B o n d , F . T . Dec. 8. [P r o v is io n a l
p r o te c t io n  o n ly .]
IT ea tin g  a i r .—An apparatus for heating a cur- 

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

fas issuing from a tube surrounding the vessel, or 
y one or more circular wicks burning benzoline or 
otlier hydrocarbon. The cylinder is supported on 

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

4 76 2 . W in d h a u se n , F . Dec. 8. D r a w in g s
to  S p écifica tion .

H e a tin g  a ir .—Air for heating and drying pnr- 
poses and for ventilation is heated by compresaing 
it in a piston pump. The air at atmospheric pres
sure is drawn into a cylinder by the movement of 
a piston, is expanded and cooled by closing the 
inlet early in the stroke, and is forced through a 
cooling-chamber in which it is warmed slightly by 
the heat given up by the substances therein. The 
air is drawn from this chamber by another piston 
pump and is compressed back to the atmospheric 
pressure, becoming hot in tbe operation. The 
piston-rods of the two pumps are connected by a 
beam and operated by a crank or other means.

4768 . M c K e n z ie ,  G . R .  Dec. 9.
C om p osition s , n o n -con d u clo rs  o f  h ea t.— K  mixture 

of ground crystals of sodium carbonate and saw- 
dust is filled in between the floors and ceilings of 
buildj ngs and also in the internai spaces of wall

partitions lined on either side with thin wood, 
for the pnrpose of preventing the spreading of 
fires.

4 7 7 5 .  Ziake, W .  B . ,  [ L in s l e y ,  J . S.].
Dec. 9. D r a w in g s  to  S pécifica tion .

H e a tin g  hxtildings d e .—Churches, schools, hos- 
pitals, offices, & c. are warmed by steam or bot 
water pipes laid in the floors nnder slabs of con
crète, clay, soapstone, marble, or other suitable 
material. The steam pipes are laid in an inclined 
position to allow condensed water to run off. The 
slabs may be supported by perforated concrète 
slabs, if desired.

H e a tin g  a ir .—Air for the ventilation of the 
buildings mentioned above is heated by passing 
over steam or hot-water pipes or other heat-radiating 
apparatus placed over the apertures of horizontal 
flues leading into a large air réservoir in the lower 
part of the building.

4 8  0 7 .  R it c h ie ,  C. Dec. 13. D r a w in g s  to
S p écifica tion .

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

481 6 . B la m ire s , T . K . Dec. 13.

T h erm osta ts. — Liquid contained in a closed 
annular vessel A has an outlet by the tube B into
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a cup C dosed by a diaphragm. As the liquid ex- 
pands or contracts, the diaphragm is raised or 
depressed, thereby giving motion to the piston D 
which bears npon the lever E connected to a valve 
rod G, or direct to ventilator and like apparatus. 
Tbe valve rod G opérâtes valves which control the 
flow to the vessel H of hot water by the branch J 
and cold water by the branch J 1. The vessel H 
contains a vessel similar to the vessel A, and the 
variations of the liquid which it contains gives 
motion to the piston K. From this, power is 
taken by rope and pulley, rack and pinion, or bell- 
crank gear. The piston may be packed by means 
of a cup-leather, instead of using a diaphragm, or 
the piston may be dispensed with, a Bourdon 
gauge tube being employed. The lever E may be 
operated by an electromagnet, the circuit of which 
is closed by the expansion of a mercury column. 
The apparatus is stated to be applicable for con- 
trolling the flow of hot or cold water, steam, gas, 
&c. through pipes, and for regulating the tempéra
ture of rooms, buildings, baths, dyers’ and brewers’ 
vats, and for regulating Chemical operations or 
other purposes which can be effected by the open- 
ing or closing of valves, ventilators, & e.

4 81 7 . G ra y , S .  Dec. 13. [ P r o v is io n a l  p r o 
tec tion  ojifÿ.]
S tea m  tra p s .—An apparatus used for separating 

water from the eompressed air employed for work- 
ing coal-cutting machines but also applicable for 
separating water from steam or other eompressed 
fluids is provided with a trap for the escape of the 
separated water. The casing in which the water 
accumulâtes is provided with a float connected by 
a lever to a hollow cylindrical piston valve, which 
is acted upon by the pressure at each end. When 
water requires to be disebarged, the float rises and 
moves the valve so that holes in the inner side of 
the valve shell, through the valve, and through 
the outer side of the valve shell and of the main 
casing are brought into line, the water being then 
discharged by the internai pressure. When used 
with steam, one connection only betweeu the appa
ratus and the steam pipe is necessary, and the 
steam need not be passed through the apparatus.

4879 . S e w a rd , A . Dec. 18.
H e a tin g  w a ter .—A water-tube boiler for heating 

waeer for conservatories, churches, and other build
ings consists of a row of arched tubes E surmourited 
by a row of tubes L and set in a brickwork casing 
P. The tubes E, L are connected by sockets D to 
rectaugular tubes A, B respectively, and the tubes 
A, B are connected at the front by bends C. The 
tubes E, L lead into the rectaugular outflow pipe
F. The gases from the furnace pass through 
the screen of tubes H, Fig. 3, and return from 
the combustion chamber at the back by the Hues
G, N, then passing over the pockets M, Fig. 1,

m

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

flanges a , c, serving as baffles, and two flanges b 
which separate the flues G, from the furnace 
chamber. The tubes L hâve flanges s serving as 
baffles. The vertical tubes H, Fig. 3, at the 
back of the furnace are formed with or are 
attached to an arched tube similar to the tubes 
E, and at their lower ends are attached to a 
rectangular tube L, which is connected by bends 
J 1 to the longitudinal tubes A so as to maintain 
the circulation in the tubes H. The outer set of 
tubes L may be omitted, and two or more screens 
of tubes H may be used.

489 9 . H iv e rs , S .  G . Dec. 19. [P r o v i s io n a l  
p r o te c t io n  o n ly .]
H e a tin g  ica ter .— A tubular boiler for heating 

water for warming conservatories, greenhouses, 
and other horticultural & c. buildings is constructed 
with pairs of wrought-iron or other suitable tube3 
set horizontally above the firebars and screwed
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into and passing through a saddle-shaped circu- 
lating-chamber forming the front of the boiler, 
the screwed parts of the tubes being perforated 
to allow the water to circulate between the 
chamber and the tubes. The tubes are secured 
by nuts on the face and back of the circulating- 
chamber. The nuts at the back may hâve taper 
collars or ferrules. The back ends of the tubes 
are supported by brackets fixed to the walls of 
the furnace. The circulating-chamber is divided 
by an H-iron or other stiffener which séparâtes the 
inward and outward currents of water and sup
ports the walls of the chamber. To ensure the 
free circulation of the water through the boiler 
and the flow and return pipes, the tubes are in- 
clined from the front to the back of the furnace.

494 0 . C ord ie r , A ., [ M o u ch o t, A .  B . ] .
Dec. 21. 1 ’ J

S o la r  b ea t, u tiliz in g .—Relates to a method of 
and apparatus for utilizing the suu’s rays for 
generating steam, boiling and distilling liquida, 
cooking, desiccating various materials, melting 
ores and metals, and for sugar-making and other 
purposes. The Figure shows an apparatus for 
generating steam. A reflector a , shaped as a 
truncated cône, is mounted on a frame driven by 
clockwork g  so that its axis is kept perpendicular 
to the sun’s dise. By means of suitable gearing 
i it is also adjusted in correspondence with the 
inclination of the earth’s axis. The smaller base 
of the truncated cône is closed by a plate a 1, in 
the centre of which is set a boiler composed of 
two concentric shells of copper c1, c’  provided with 
rounded tops. The liquid under treament is con- 
tained in the space between the two shells and 
the boiler is fitted with the usual safety and 
other appliances connected to pipes e ' . It is 
blackened on the outside, and covered with a 
glass cover b . For large apparatus, the reflector 
may be formed of a sériés of blades fitted on a 
frame, as shown, and for small ones the reflectors 
may be made to fold up like a fan. Two or

200

more pièces of apparatus may be arranged in 
sériés, in which case the generated steam is col- 
lected in a separate boiler and lieated again before 
it is used, and the regulating apparatus is arranged 
to adjust ail the reflectors simultaneously. For 
sugar-making and other operations where a high 
température is not required, the boiler may be 
made of iron, clay, glass, or other material, and 
the cover b may be of coloured glass or porce- 
lain, or it may be dispensed with. To increase 
the heating-surface of the boiler, it may hâve a 
ribbed surface, or it may be composed of straight 
or heliocoidal pipes.

4 96 1 . H o y n e , J . F . Dec. 22.

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

5016 . Im ra y , J .,  [ B r ü l l ,  A ., and B esson , P . ] .
Dec. 28.
N o n -co n d u c tin g  c o v er in g s  a n d  com p osition s .—Re

lates to the manufacture of a material compounded 
of cork and fibrous pulp, for use as a non-conduct
ing casing for boilers, pipes, and the like, and for 
other purposes. The pulverized cork is intimately 
mixed with the paper pulp in excess of water, and 
the mixture kept agitated to promote the felting 
of the pulp fibres. Pulp rags of good quality, or 
pulp from the waste of linen or hemp thread, or 
from old ropes, is preferred. Soft wood may be 
substituted for a portion of the pulp. The ma
terials are mixed together in a rag engine. The 
rags or other fibre may be first reduced to pulp in 
the engine, and the cork afterwards added. The 
mixture is ruu into a vat together with the water,
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and is afterwards made into sheets, or moulded 
into blocks. The material is treated either in the 
ordinary frames used for haud-made paper, or in 
the ordinary continuons paper-making machine, 
when it is desired to produce sheets. The hand- 
frames are dipped into the vat so as to take up 
the material, the water drainmg off through the 
wire gauze, and the frame being shaken so as to 
equalize the pulp. The cover is then applied and 
pressed down, and the sheet couched upon a sheet 
of Eelt, alternate sheets of the material and the 
felt being thus piled one over the other to a suffi- 
cient height for charging into the press. The 
sheets are pressed in a hydraulic or other press, 
then placed in a drying-room, and afterwaids 
calendered. When moulding the compound, the 
moulds are filled with the mixture, and, after 
allowing the water to drain oS, the pulp is pressed, 
and then removed from the mould and dried. The 
moulds are made of several pièces of porous 
material such as plaster, perforated métal, wire 
gauze, <èc.

5037. O a k e -
sbott, B.. S .
Dec. 29.

H e a tin g  a i r  for 
ventilation. T h e  
fresh air entering 
a chamber B under 
a s t o v e by the 
inlet A  is heated 
in tubes C leading 
to the chamber D, 
whence the beated 
air flows into the 
a p a r t m e n t  &c. 
The tubes C are 
heated by the gases 
passing from the 
g r a t e  E to the 
flue H, and a r e  
p r o t e c t e d  b y a  
baffle <?.

A P P E N D I X .

A.D. 1867.

2853. G eorge, R . Oct. 11.

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

5037. O a k e -  
sh ott, R . S.
Dec. 29.

H e a tin g  a i r  for 
ventilation. T h e  
fresh air entering 
a chamber B under 
a s t o v e by the 
inlet A  is heated 
in tubes C Jeading 
to the chamber D, 
wbence the heated 
air flows into the 
a p a r t m e n t  &c.S  The tubes C are 

j heated by the gases 
passing from the 

I g r a t e E to the 
| nue H, and a re  

p r o t e c t e d  by a 
1 baffle cs.

A P P E N D I X .

A.D. 1867.

2853. Georgre, R . Oct. 11.

H e a tin g  a i r .— An air-heating pipe c, with coils or 
convolutions as shown, is fitted within a large 
casing o, in which the products of combustion 
from the fire on the grate h circulate before pass
ing off by the flue e , which is controlled by a 
damper. Air from outside the building passes 
through the coil c  into the room &c. to be heated 
and ventilated. A  separate chamber may be 
formed in the upper part of the casing a , into 
which the air from the pipe c is admitted before 
passing into the room. The outer casing may be 
covered with wirework. The coil and air chamber 
are so arranged that the burning fuel does not 
corne into contact with them. Siiding doors are 
fitted over the opening a3.
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and is afterwards made into sheets, or raoulded 
into blocks. The material is treated either in the 
ordinary frames used for hand-made paper, or in 
the ordinary continuons paper-making machine, 
when it is desired to produce sheets. The hand- 
frames are dipped into the vat so as to take up 
the material, the water draining off through the 
wire gauze, and the frame being shaken so as to 
equalize the pulp. The cover is then applied and 
pressed down, and the sheet couched upon a slieet 
of felt, alternate sheets of the material and the 
felt being thus piled one over the other to a suffi- 
cient height for charging into the press. The 
sheets are pressed in a hydraulic or other press, 
then placed in a drying-room, and afterwaids 
calendered. When moulding the compound, the 
moulds are filled with the mixture, and, after 
allowing the water to drain off, the pulp is pressed, 
and then removed from the mould and dried. The 
moulds are made of several pièces of porous 
material such as plaster, perforated métal, wire 
gauze, &c.

5037 . O a k e -
shott., R .  S .
Dec. 23.

I le a lin ij  a i r  for 
ventilation. T h e  
fresh air entering 
a chamber B under 
a s t o v e by the 
iulet A is heated 
in tubes C leading 
to the chamber D, 
whence the heated 
air flows into the 
a p a r t  m e n t  &c. 
The tubes C are 
heated by the gases 
passing from the 
g r a t e E to the 
flue H, and a re  
p r o t e c t e d  by a 
baffle c’ .

A P P E N D I X .

A.D. 1867.

2853 . G e o rg e , R . Oct. 11.

H e a tin g  a i r .—An air-heating pipe c, with coils or 
convolutions as shown, is fitted within a large 
casing a , in which the products of combustion 
from the fire on the grate b circulate before pass
ing off by the flue e, w'hich is controlled by a 
damper. Air from outside the building passes 
through the coil c  into the room &c. to be heated 
and ventilated. A  separate chamber may be 
formed in the upper part of the casing o, into 
which the air from the pipe c  is admitted before 
passing into the room. The outer casing may be 
covered with wirework. The coil and air chamber 
are so arranged that the burning fuel does not 
corne into contact with them. Sliding doors are 
fitted over the opening a 3.

1
i
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V IR T U A L  M USEUM

PATENT OFFICE PUBLICATIONS.

A C T S  A N D  R U D E S .
P a ten ts , D esigns, an d  T ra d e  M arks A c t ,  1883. 1*. ?è<L; 

b y  p ost 1#. 9d.

P a ten ts , D esigns, a n d  T ra d e  M arks (A m e n d m e n t )  A c t ,  
1885. 1 \d.) b y  p ost 2d.

P a ten ts  A c t , 1886. 1£<L, b y  p o st  2d.

P aten ts , D es ign s , a n d  T ra d e  M ark s  A c t ,  1883. 1£<L, 
b y  p ost 2d.

P a ten ts  A c t ,  1901. \d.t b y  post \d.

P a ten ts  A c t ,  1902. %d., b y  p ost 1 d.

P a ten ts  R u les , 1903. 6<L, b y  p ost 7d.

D esign s  R u les , 1890. 6d ., b y  p ost 6£rf.
D es ig n s  R u le s  (L a c e ) ,  1893. 1<L, b y  post 1 \d.

D es ig n s  R u le s , 1898. 1<L, b y  p o st  1$<L
T ra d e  M arks R u les , 1890. 6d., b y  p ost 7d.

T ra d e  M arks R u les , 1897. 1<L, b y  p o st  \\d.

T ra d e  M ark s  R u les , 1898. 1 d., b y  p ost 1 £<L
R eg iste r  o f  P a ten t A g e n ts ’ R u le s , 1889 a n d  1891. 2d., 

b y  p ost 2 \d.

J O U R N A L S .
1 L L U S T R A T E D  O F F I C IA L  J O U R N A L  (P A T E N T S ) . 

P u b lish e d  e v e ry  W ed n esda y . 6d., b y  p ost 8d. 
A n n u a l S u b scr ip tio n , in c lu d in g  p osta g e , IL  15s. ; 
Q u a rter ly  S u b scr ip tion , 8*. 9d. Contents :—
O ffic ia l N otices  —  A p p lica tio n s  f o r  P a ten ts  —  
A cce p ta n ce s  o f  S p éc ifica tion s— A m en d m en ts  o f  
S pécifica tion s  —P a ten ts  S ea led— R e n e w a l Fees 
P a id — P a ten ts  V o id — A p p lica t io n s  A b a n d on ed  &c. 
— S pécifica tion s  & c. P u b lish e d — D esign s  R eg is- 
tered  —I llu s tra te d  A b r id g m e n ts  o f  C u rren t 
S pécifica tion s— and  R ep orts  o f  P a te n t  &c. Cases. 
1884. V o ls . I . a n d  I L  SI. 3s.
18 8 5 -1 8 8 7 . V o ls . I I I . - V I I I .  I L  6s. ea ch .
1 8 8 8 - 1903. V o ls .  I X . - X X I I I .  IL  6s. each .

T R A D E  M A R K S  J O U R N A L . P u b lish e d  e very  
W edn esday . 6d., b y  post, 8d. A n n u a l S u b scr ip 
t io n , in c lu d in g  postage , IL  15*. Q u a rte r ly  S u b 
scr ip tio n , 8*. 9d. Contents :—I llu s tr a t io n s  o f  
T ra d e  M ark s  a p p lied  fo r ,  a n d  th e  N a m e  and 
C a ll in g  o f  A p p lica n ts .

1876 -1887 . N os . 1 to  509. 1*. ea ch .

1888. N os. 510 t o  561. 1*. 6d. each .

1 8 8 9 - 1903. N os . 562 to  1344. 6d. ea ch , b y  p ost 8d.

S u b scr ip tion s  t o  th e  a b ove  J o u rn a ls  w il l  n o t  be 
rece iv ed  fo r  a  sh orte r  p er iod  th a n  th ree  m on th s , 
su ch  p er iod  to  com m en ce  o n  e ith er  o f  th e  f o l lo w -  
in g  dates :—

l s t  J a n u a ry , I l s t  J u ly , o r
l s t  A p r il ,  I l s t  O ctob er.

A n n u a l S u b scr ip tion s  to  d ate  fr o m  l s t  J a n u a ry  in  
ea ch  year.
141,000 W t  15954 1H 03 D  & S  2  15921

R E P O R T S  of P A T E N T , D E S IG N , 
and T R A D E  M A R K . C A S E S .

188 4 -6 . 6d. ea ch  n u m b er , o r  10*. per y e a r ly  v o lu m e . 

1 8 8 7 -8 . 1*. ea ch  n u m b er , o r  20*. per y e a r ly  v o lu m e .

1889-1903 . 6d. ea ch  n u m b er . P r ic e  o f  y ea rly
v o lu m e s  a c c o r d in g  t o  size .

D IG E S T S  o f  C A S E S  rep orted  in  V o ls . I . - V . ,  1*. ea ch  ; 
V o ls . V I . - X I X . ,  6d. each .

C O N S O L ID A T E D  D I G E S T  o f  C A S E S  rep orted  in  
V o ls . I . - X . ,  5*. per co p v , b y  p ost 5*. 5<L ; 
V o ls . X I . - X V I . ,  5*. p er co p y , b y  p ost 5*. 4<L

P R IN T E D  S P E C IF IC A T IO N S  OF 
P A T E N T S . 1617-1903.

P r ic e  per co p y , 8d., in c lu d in g  in la n d  p osta g e . In  
o rd e r in g  S pécifica tion s  th e  N am e o f  th e  P aten tée , and  
th e  N u m b er  a n d  Y e a r  o f  th e  P a ten t m u st b e  g iv e n . 
S pécifica tion s  are o n  sa le  15 d ays  a ft e r  a d vertisem en t 
o f  A cce p ta n ce  o f  C om p lé té  S pécifica tion .

A B R ID G M E N T -C L A S S  A N D  IN D E X
K E Y  ( is su ed  D ecem b er , 2599).

S h o w in g  A bridgment Classes an d  I ndex Head- 
ings, to  w h ic h  In v e n t io n s  a re  a ssign ed  in  the 
O fficia l P u b lic a t io n s  o f  th e  P a ten t O ffice. 1*.. b y  
p o s t  1*. 6d.

A B R ID G M E N T S  OF S P E C IF IC A 
T IO N S .

( A ) . — Illu s tr a te d  v o lu m es  o f  A b r id g m e n ts  o f  S p écifi
ca tion s  in  a c c o r d a n c e  vrith  th e  c la ss ifica tion  in  
th e  A bridgment-Class and Index Key h â ve  
been  p u b lished , o r  are in  cou rse  o f  p réparation , 
f o r  e ig h t  co n s e cu t iv e  p er iod s, d e a lin g  co m p le te ly  
w ith  a i l  spéc ifica tion s  p u b lis h e d  fr o m  1855 to  the 
p résen t d a te . T h ere  are 146 v o lu m e s  fo r  ea ch  o f  
th ese  e ig h t  p er iod s, a n d  th e  p r ice  o f  ea ch  v o lu m e  
is  1#., in c lu d in g  in la n d  postage.

Ziist o f Illu strated  V olum es.
L ACIDS, ALKALIES, OXIDES, AND SALTS, INOKGANIC.
2. ACIDS AND SALTS, ORQANIC, AND OTHEU CARBON 

COMPOUNDS, [.including Dyes].
S. ADVERTISING AND DISPLAYING.
5. AGRICULTÜRAL APPLIANCES, F ARM Y A RD AND LIEE. 

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

8. AGRICULTÜRAL APPLIANCES FOR THE TREATMENT OF 
LAND AND CROPS, [including Gardening-appliances].
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7. AIR AND QAS ENGINES.8. AIR AND GASES. COMPRESSING, EXHAUSTING, MOVING,
AND OTHERWISE TREATING.

9. AMMUNITION, TORPEDOES, EXPLOSIVES, AND PYRO-
TECHNICS.

10. ANIMAL-POWER ENGINES AND MISCELLANEOUS
MOTORS.

11. ARTISTS* INSTRUMENTS AND MATERIALS.
12. BEARIXGS AND LÜBRICATING-APPARATUS.
13. BKLLS, GONGS, FOGHORNS, SIRENS, and WHISTLES.
14. Beverages, [exccpting Tea, coffee, cocoa, and like

beverages].
15. BLEACHING, DYEING, AND WASHING TEXTILE

MATERIALS, YARNS, FABRICS, AND THE LIKE,
[exccpting Dyes].

16. Books, [including Cards and card cases and the like].
17. Boots and shoiis.
18. Boxes and cases, fexccpting Trunks, portmanteans.

hand and like travelling bags, baskets, hampers, and 
other wickerwork].

19. Brushing and sweeping.
20. Buildings and structures.
21. Casks and barrels.
22. CEMENTS AND LIEE COMPOSITIONS.
23. Centrifugal drying, separating, and mixing

machines and apparatus.
24. CHAINS, CHAIN CABLES. SHACKLES, AND SWIVELS.
25. CHIMNEYS and FLÜES, [including Ventilating-shaft

tops].
26. Closets, urinals, baths, lavatories, and like

SANITARY APPLIANCES.
27. COIN-FREED APPARATUS AND THE LIKE.
28. COOKING AND KITCHEN APPLIANCES, BREAD-MAKING,

AND CONFECTIONERY.
29. COOLIXG AND ICE-MAKING, [including Reîrigeratora

and Ice-storing].
30. CUTLERY.
SI. CUTTING, PUNCHING, AND PERFORATING PAPER, 

LEATUER, and FABRICS, [including the general treat- 
ment of paper after its manufacture].

32. DlSTILLING, CONCENTRATING, EVAPORATING, ANDCONDKNSING liquids, [exccpting Steam-engine con
densera].

33. Drains and sewers.
34. Drying.
36. DYNAMO-ELECTRIC GBNERATORS AND MOTORS, [fn- 

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

36. Electricity, Conducting and INSÜLATING.
37. Electricity, Measuring and testing.
38. Electricity, Regulating and distribdting.
39. Electric lamps and furnaces.
40. Electric telegraphs and téléphonés.
41. ELECTROLYSIS, [including Electrodeposition and Electro-

plating].
42. FABRICS, DRESSING AND FINISHING WOVEN AND

MANUFACTURING FF.lted, [including Folding, Wind- 
ing, Measuring, and Packing].

43. Fastkxings, Dress, [including Jewellery].
44. Fastenings. Lock, LATCH, BOLT, and other, [in

cluding Safes and strong-rooms].
45. FENCING, TRELLIS. AND V7IRE NETTING.
46. FlLTERING AND OTHERWISE PURIFYING LIQUIDS.
47. FIRE, EXTINCTION AND PREVENTION OF.
48. FISH AND FISH1X3.49. Food préparations and food-preserving.
50. Fuel, Manufacture of.61. Furnaces and kilns, [fwcZMdfM<7 Blowpipes and blow- 

pipe burners ; Smiths’ forges and rivet hearths ; and 
Smoke and fumes, Treating].

52. FURNITURE AND UPHOLSTERY.
63. GALVANIC BATTERIES.
54. Gas distribution.
55. Gas manufacture.
56. GLASS.
57. GOVERNORS, SPEED-REGULATING, FOR ENGINES AND

MACHINERY.
58. Grain and seeds, Treating, [including Flour and

meal].
59. GRINDING, crüshing, pulverizing, and the

LIKE.
60. Grindino or abrading, and bürnishing.
61. Hand tools and benches for tue use of métal,

WOOD, AND STONE WORKERS.
62. Harness AND SADDLERY.
63. Hats and other head coverings.
64. Heating, [exccpting Furnaces and kilns ; and Stoves,

ranges, and fl replaces].
65. HlNGES, HIXGE-JOIXTS, AND DOOR AND GATE FÜR-

NITURE AND ACCESSORIES, [exccpting Fastenings, 
Lock, latch, boit, and other].

86. Hollow-ware, [including Buckets, Pans, Kettles,
Saucepans, and Water-cans].

87. Horse-shoes.
68. Hydraulic engineering.
69. Hydraulic machinery and apparatus, [excejjting

Pumps and other means for raising and forcing 
liquids].

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

71. INJECTORS AND EJECTORS.
72. IRON AND STEEL MANUFACTURE.
73. Labels, badges, coins, tokens, and tickets.
74. LACE-MAKING, KNITTING, NETTING, BRAIDING, AND

PLAITING.
75. Lamps, candlesticks, gasaliers, and other illu-

minating-apparatüs, [exccpting Electric lamps].
76. Leatuer, [including Treatment of hidcs and skins],
77. Life-savixg, [Marine], and swimminq and bathing

APPLIANCES.
78. Lifting, haulinq, and loading, [including Lowering,

Winding, and Unloading].
79. Locomotives and motor vehicles for road and

rail, [including Portable and semi-portable engines].
80. Mechanism and mill gearing.
81. Medicine, surgery, and dentistry.
82. Metals and alloys, [exccpting Iron and Steel

manufacture].
83. Metals, Cutting and working.
84. Milking, churning. and ciieese-making.
85. Mining, quaurying, tunnelling, and well-

SINKING.
86. Mixing and agitating machines and appliances,

[exccpting Centrifugal machines and apparatus].
87. Moulding plastic and powdered substances,

[including Bricks, building and paving blocks, and 
tiles, and Pottery].

88. MUSIC AND MUSICAL INSTRUMENTS.
89. NAILS. RIVETS, BOLTS AND NÜT3, SCREWS, AND LIKE

FASTENINGS.
90. KON-METALLIC ELEMENTS.
91. OlLS, FATS, LUBRICANTS, CANDLES, AND SOAPS.
92. ORDNANCE AND MACHINE GUNS.
93. ORNAMENTING.
94. Packing and baling goods.
95. Paints, colours, and VARNISHES.
96. Paper, pasteboard, and papier mâche.
97. Philosophical instruments, [including Optical,

Nautical. Survcying, Mathematical, and Meteoro- 
logical Instruments].

98. PHOTOGRAPHY.
99. Pipes, tubes, and hose.

100. Printing, letterpress and lithographic.
101. Printing other than letterpress or litho

graphic.
102. Pumps and other means for raising and forcing

LIQUIDS, [exccpting llotary Pumps].
103. Railway and tramway VEI11CLES.
104. Railways and tramways.
105. Railway signals and communicating-apparatüs.
106. Registering, indicating, measuring, and calcu-

lating, [exccpting Signalling and indicating by 
signais].

107. Roads and ways.
108. Road vehicles. j
109. Ropes and cords.
110. Rotary engines, pumps, blowers, exhàustbrs,

AND METERS.111. Sewage, Treatment of, [including Manuro].
112. Sewing and embroidering.
113. Ships, boats, and rafts, Drv. I.
114. ------------------------------- Drv. n.
116. Shop, publichouse, and warehouse fittings andACCESSORIES.
117. SlFTING AND SEPARATING.
118. Signalling and indicating by signals, [exccpting

Railway signals and communicating-apparatus].
119. Small-arms.
120. SWNNING. [including the préparation of flhrons

materials and the doubling of varns and threads].
121. Starch, güm, size, glue, and other stiffening

AND ADHESIVE MATERIALS.
122. STEAM engines, [including Details common to fluid-

pressure engines generally],
123. Steam generatoRS. [exccpting Fumaees].
124. Stone. marble, and the like, Cutting and

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

and like vessels].
126. Stoves, ranges, and fireplaces.
127. SUGAR.
128. Table articles and appliances.
129. Tea, coffee, cocoa, and like beverages.
131. Toiiæt and hairdressing articles, and pbb-

FÜMERY.
132. Toys, games. and exercises.
133. Trunks, portmanteaus, hand and like travel

ling bags, baskets, hampers, and other wicker
work.134. Umbrellas. parasols, and walking-stioks.

135. Valves and cocks.
136. VELOCIPEDES.
137. Ventilation
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138. WASHING AND CLE AN ING CLOTHES, DOMESTICARTICLES. AND BUILDINGS.
139. WATCHES. CLOCKS, AND OTHER timekeepers.
140. WaTERPROOF AND SIMILAR FABRICS
141. WEARIXG-APPAREL.
142. WEAVING AND WOVEN FABRICS.
143. WEIGHING-APPARATUS.
144. WHEELS FOR VEHICLES, [exccpting Whech for  Loco

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

145. WOOD AND WOOD-WORKING MACHINERY.
146. WRmNG-INSTRüMENTS AND STATIONERY AND WBIT-

ING ACCESSORIES, [including Educational appliances].

Ziist o f P e r iod s .

1855 -1866. ( I n  cou rse o f  P ublica tion .')

1867 -1876. ( / «  cou rse o f  Publica tion .')

1877-1883.
1884-1888.
1889-1892.
1893 -1896.
1897-1900.
1901 -1904. ( I n  P ré p a r a tio n .)

N 0 7 I C E .— V olum es in  cou rse o f  p u b lica tio n  c a n  be 
obtained  sk cet b y  sheet, a s p r in te d , b y  p aym en t in  
advance o f  a  su b scrip tion  o f  2s. f o r  ea ch  volum e, 
in clu d in g  in lan d  p osta ge. The sheets a lrea d y
p rin ted  ca n  be seen  in  th e  P a ten t  Office L ib r a r y  
a n d  in  sonie o f  th e  p r in c ip a l  p r o v in c ia l  L ib ra r ie s .

( B ) .—  TJnïllustrated v o lu m es  o f  A b r id g m e n ts  o f  S p éc i
fica tion s  fr o m  1617 to  1866. F o r  th e  p er iod  b e fo re  
1855, a n d  fo r  th e  p e r io d  1855 to  1866 u n t il  th e  
p u b lica tio n  o f  the i llu s tra ted  sériés  is c o m p le ted , 
re fe re n ce  m a y  be m a d e  to  th e  u n illu stra ted  sériés 
o f  a b rid gm en te , b u t  it  m n st b e  b o rn e  in  m in d  tb a t  
tb is  sériés is n o t in  a cco rd a n ce  w ith  th e  a b ove  
c la ss ifica tion  a n d  d oes n o t  d ea l co m p le te ly  w ith  
a il  th e  p u b lish e d  spécifica tion s  b e lo n g in g  t o  tb ose  
period s. T h e  p r ice  o f  ea ch  v o lu m e  in  tb is  sériés 
is 2s., in c lu d in g  in la n d  postage .

Ziist o f U nillustrated V olum es.

acids, Alkalies. Oxides, and Salts:—(40.) 1622-1866 
AERONAUTICS. (41.) 1815-1866.
AGRICULTURE
---------  DlV. I.—FIELD IMPLEMENTS. (81.) 1618-1868.
---------  DlV. IL—BARN AND FARMYARD IMPLEMENTS,

[including the cleansing, drying, and storing of grain]. 
(82.1 1636-1866.

---------- Drv. m .—Agrïcültural and Traction Engines.
(83.) 1818-1868.

Aids to Locomotion. (7.) 1691-1856.
Air. Gas. and other Motive-power Engines. (62.)

1635-1808.
ANOHORS. (69.) 1796-1866.
ARTIFICIAL Leather. Floorcloth, Oilcloth, OlL-SKIN, 

AND OTHER Waterproof Fabrics. (80.) 1627-1866. 
artists* Instruments and Materials. (54.) 1618-1866. 
Bleaching, dyeing, and Printing Calico and other 

Fabrics and Yarns. (14.) 1617-1857. 1858-1866.
BreWING, Wïne-MAKING, AND DlSTILLING ALCOHOLIC 

Liquids. (99.) 1634-1886.
BRICKS AND Tl LES. (22.) 1619-1860. 1861-1888.
BRIDGES, VlADUCTS. AND AQUEDUCTS. (36.) 1750-1860. 
BOOKS, PORTFOLIOS, CARD-CASES, &?. (43.) 1768-1866.

BRUSUING AND SWEEPING. (57.) 1699-1886.
CARIilAGES AND OTHER VEHICLES FOR COMMON ROADS. 

(98.) 1625-1866.
CARIUAGES AND OTHER VEHICLES FOR RAILWAYS. (46.) 1807-1866.
Casks and Barrels. (74.) 1797-1860.
Chains, CHAIN Cables. &c. (90.) 1634-1866.

Bread-making, and Confectionery. (61.)lo.i4-1866.
CUTONG FOLDIXG, AND ORXAMENTIXG PAPER. (12.)1636- 1886.
Drains and Sewers. (1.) 1619-1363.
DRKSSIXO AND FIXISHING WOVEN FABRICS. AND S1AND- 

FACTUIIING FELTED FABRICS. (91.) 1620-1866. Electricity and magxetism. their Génération and 
APPLICATIONS. (15.) 1766-1S57. 1858-1868.Electricity and Maonetism:—

--------- Drv. IV.—Electric Lighting, Igniting, andHEATING. (95.) 1839-1876.
--------- Dit. V.—Ei.ectrodeposition and Elf.ctro-LYSIS. (96.) 1805-1876.
--------- D iv. VI.—Electric Motive-P ower Engines

AND SIMILAR APPARATÜS. (97.) 1837-1876.
FARRIERY. (53.) 1719-1866.
Fire-arms and other weapons, ammcnition, AND 

ACCOUTREMENTS. (10.) 1583-1858. 1858-1866.
Fire Engines, Extixgüishers, Escapes, alarms, &c. 

(88.) 1625-1866.
Furniture and Upholstery. (39.) 1620-1866.
Grixdixq Grain, and Dressixg Flour and Meal. 

(78.) 1623-1866
Harboürs, Docks, Canals, &c. (77.) 1017-1866.
HINGES. HINGE-JOINTS, AND DOOR SPEINGS. ( 9.)

1776- 1866.Hydraulics. (82.) 1617-1866.
ICE-MAKINC. MACHINES, ICE SAFES, AND ICE HOCSES. 

(85.) 1819-1866.
LACE-SIAKINO, KNITT1NG, NETTING, BRAIDING, AND 

PLAITIXG. (29.) 1675-1866.
Lamps, Caxdlesticks, Chandeliers, and other Illumi- 

NATING APPARATUS. (44.) 1637-1866.
Letterpress and Similar Printing. (13.) 1617-1857.

1858- 1866.
Looks, Latches, Bolts, and Similar Fastenings. 

(60.) 1774-1866.
Manufacture of Iron and Steel. (6.) 1620-1866. 
Manufacture of Paper, Pasteboard, and Fapieb- 

MÂCHÉ. (11.) 1665-1857. 1858-1866.
Manube. (3.) 1721-1855. 1856-1866.
Marine Propulsion, [atcluding S&ils]. (5.) 1618-1357. 

1857-1866.
Masts. Sails, Riqging, * c. (73.) 1625-1866.
Medioine, Sorqeuy, and Dentistby. (25.) 1620-1866. 
Metallic Pipes and Tubes. (70.) 1741-1866.
Metals and Alloys, [excepting Iron and Steel]. (18.) 

1623-1859. 1860-1868.
Milking. Chürnixg, and Cheese-making. (72.)

1777- 1866.
Mining, Quarrying, Tunnelling, and well-sinkinq. 

(71.) 1618-1866.
Music and Musical Instruments. (26.) 1694-1866. 
Nails, Rivets. Bolts, Sorews, Nuts, and Washers, 

(58.) 1618-1866.
Needi.es and Pins. (45.) 1755-1866.
O ils. Fats, Lubricants, Candles, and Soaps. (27.) 

1617-1866.
Optical, Mathematical. and other Philosophical Instruments. (76.) 1636-1866.
Paints, Colours, and varnishes. (50.) 1618-1866. 
PnOTOQRAVHY. (19.) 1839-1859. 1860-1806.
Platinq or Coatixg Metals with Metals. (23.)

1637- 1860. 1861-1868.
POTTEIlY. (24.) 1626-18ei. 1862-1866.
Préparation and Combustion of Fuel. (30.) 1620-1865 

(out o f  print).
PREPARATION AND USE OF TOBACCO. (42.) 1721-1886. Préparation of Ixdia-Rubber and Gutta-Percha. 

(16.) 1791-1866.Preparixq and Curnxo Cork, Bottling Liquids, * c. 
(56.) 1777-1866.

PRESERVATION OF FOOD. (4.) 1691-1855. 1856-1866.Production and applications of Gas. (17.) 1681-1858.
1859- 1886.

Pürifying and Filterixg Water. (79.) 1675-1886. 
Railways. (33). 1803-1866.
Railway signals and Commüxicating Apparatus. 

(38.) 1840-1866 (out o f  print).
Raising, Lowering, and Weighing. (31.) 1617-1866. 
ROADS and WAYS. (35.) 1619-1866.
Saddlery, Harness, Stable Fittings, &e. (34.)1625-1868.
Safes, Stronq Rooms. Tills, (te. (61.) 1801-1866.
SEWING AND EMBROIDERIXG. (2.) 1755-1866.
Ship Building, Repairing, sheathing. Launching, 

Ac. (21.) 1618-1860. 1881-1866.
SKINS. HIDES, AND LEATHBR. (55.) 1627-1866.
SPINNING. (28.) 1624—1863 (out of print). 1861-1868.
Starch, Gum, Size, Glue, 4 c. (100.) 1717-1876.
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Steam Culture. (8.) 1618-1856. S a  aho Agriculture, 
Divs. I. and 11L

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

Steering and MANŒUVBING Vessels. (75.) 1763-1866. 
SUGAR. (48.) 1663-1866.
Tea, Coffee, Chicoby, Chocolaté, Cocoa, Ac. (87.) 

1704-1866.
Toys, Games, and Exercises. (51.) 1672-1666.
Trunks, Portmanteacs, Boxes, and Bags. (84.) 

1635-1866.
Uhbrellas, Parasols, and walking-Sticks. (47.) 

1786-1866.
Unfermented Beyerages, AERATED LIQCIDS, MINERAL 

W4TERS, Ac. (86.) 1774-1866.
VENTILATION. (52.) 1632-1866.
WASH1NG AND WRING1NG MACHINES. (89.) 1691-1866. 
WATCBES, Clocks, and other Timeeeepers. (9.) 

1661-1856. 1857-1866.
water Closets, Earth Closets, Urinals, Ac. (63.) 

1775-1866.
wearing-apparel.—Dit. I.—Head Coverixgs. (65.) 

1637-1866.
--------- Div. n.—BODY COVERINGS. (66.) 1671-1866.
■--------- Div. III.-FOOT COVERINGS. (67.) 1693-1866.
--------- DIV. IV'.—DRESS Fastenings and JEWELI.ERY.

(68.) 1631-1866.
WEAYING. (20.) 1620-1859. 1860-1866.
writing Instruments and Materials. (37.)

1635-1866.

IN D E X E S .
1617-1852.

NAME IKDF.X. 5g, by post 5.0 6-J.

PATENT OFFICE LIBRARY.

C A T A LO G U E .

V o l. I .  A u th ors . 1898. 1Z. 6s. 0d . ; b y  post, 1Z. 6s. 8

V o l. I I .  S u b je cts . 1883. 15s. 8d. ; b y  post, 16*. 2d. 
(N e w  édition  in  p rép a ra tion .')

G U ID E S .

6d. each , in c lu d in g  iü la n d  postage.

h , K e y  to  C la ss ifica tion  o f  F r e n c h  P a te n t Spécifi
ca tion s . (  O nt i f  p rin t.')

2. P h o to g ra p h y . S u b je c t  L is t .
3. L a w s o f  I n d u s tr ia l P r o p e r ty  a n d  C opyright.

S u b je c t  L is t.

4. G u id e  to  the S ea rch  D ep a rtm en t o f  th e  P aten t
O ffice  L ib ra ry . (S econ d  E dition .')

SUBJECT-MATTER INDEX. 2 vols. 10*., by post 10s. 1(W. 

1852-1883.
NAME INDEX.

1852-56,1884-70. 2s. Qd. each yearly volume, by post 2s. lOcf.
1871-1873. 2s. each yearly volume, by post 2s. 3d.
1857-63,1874-83. Out o) print,

SUBJECT-MATTER INDEX.
1852-1855. 5s. each yearly volume, by post 5s. 4d.
1856-1883. O u to f Print.

1884 a n d  subséquen t y  c a r  s.

NAME INDEX.
1884. Out o f print.
1885-1888. 2s. each yearly volume, by post 2s. Ad, 1887 

ont o f  print.
1889-1902. See Ulustrated Official Journals, Nos. 52, 108, 

160, 212, 265, 317, 370, 423, 475, 527. 579, 631, 683, and 735, 
6d. each, by post 8d. Journals Nos. 108, 160, and 212, 
out o f  print,'

5. K e y  t o  th e  G erm a n  P a te n t  C lassification
(À u s tr ia  ; D en m a rk  ; G erm a n y  ; N o r w a y ).

6. C h em istry  a n d  C h em ica l T e c h n o lo g y . S n b ject
L ist.

7. C h em ica l In du str ie s , in clu d in g  D es tru ctiv e  D is
t il la t io n . M in era i O ils  a n d  W axes, G a s lig h tin g . 
A e e ty le n e  ; O ils, F a ts , S oaps. C andies, and  
P e r fu m e r y  ; P a in ts , V a r n is te s , G u m s. R és in a ; 
P a p e r  a n d  L ea th er  In du str ie s .

8. C lass L is t a n d  In d e x  o f  th e  P e r io d ic a l P u b lica 
t ion s  in  th e  P a ten t O ffico  L ib ra ry .

9. D o m e s t ic  E co n o m y , F o o d s , an d  B everages ; in 
c lu d in g  th e  C u ltu re  o f  C acao, C offee, B arley , 
I Io p s , S u ga r , T ea , a n d  th e  G rap e . S u b je ct  
L ist

10. T e x t i le  In d u s tr ie s  a n d  W ea rin g -a p p a re l ; in c lu d 
in g  th e  C u ltu re  a n d  T e c h n o lo g y  o f  T e x tile  
F ib res . S n b je c t  L is t.

1884. 7s., by post 7s. 5d.
1885-1886. Out o f  print,
1887-1890. ?s. Ad. each yearly volume, by post 3s. 8d. 
1891-1901. 2s. each yearly volume, by post 2s. 3d.

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

ls. each part. Annual Subscription, 5s., by post 7s. 6c/.

11. G en era l S c ien ce , P h y s ics . S ou n d , M u sic , L igh t,
M icro sco p y , an d  th e  P h ilo so p h ic a l In stru m en ts. 
S u b je c t  L ist.

12. A r c h ite c tu r e  a n d  B u ild in g  C on s tru ction . S u b je ct
List.

13. M in era i In du str ies , &c. S u b je c t  L is t.

14. E le c tr ic ity ,  M a gn etism , a n d  E lectro -T ech n ics .
S u b je c t  L is t. ( I n  p re ss .)

N O T I C E .— T he above p u b lica tion s  a re  sold a t th e  P A T E N T  O F F I C E , 25 , Sou tham pton  B u ild in g s , C hancery  

F a n e , W .C . , a n d  u i l l  be fo r w a r d e d  b y  p o s t on r ec e ip t  o f  th e  p r i c e  and  o f  th e  p osta ge  w hen  such  is  charged . Ail 
S u b scrip tion s  m ust be p a id  in  ad ran ce. Sum s am ounting to  ls . or  m ore m ust be rem itted  b y  P os ta l  or P o s t  Office 
O rd er , p a y a b le  to  th e  Comptboller-General, at th e  a lo r s  address. Chèques w iU  not be a ccep ted . Deposit 

a ccou n ts  m a y  be opened , th e  m inim um  d eposit being £ 2 .
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