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KEATING LIQUIDS &c. ULTIMHEAT®
^ IjC fü À L  MUSEUM

SUBJECT-MATTER INDEX

D ig e s t e r s .
T ht s headnig comprises only closed heaters in 

which substances are disintegrated and 
assimilated under pressure with h qui d s or 
8team.

beaters and agitators, arrangement and appli­
cations of, (other thon convevers). 161,209. 
237,899.

beaters and agitators, construction of. See 
Mixing and agitating machines &c., [Class 
86].

casings. 196,412. 237,899. 241.298. 
conveyers within casings. [No cases.'] 
feeding, discharging, and washing out appli- 

ances, (other than continuously-acting diges- 
ters). 156,025. 175,476. 217,130. 231.662. 

incrustation and corrosion, preventing. See 
Incrustation &c., Preventing &c., [Class 
123 (i)l.

kinds or types—
continuously-acting digesters. 156.264.

177.974. 187,090. 217.348. 
extern al circulatory means, with. 166,896.

168.304 . 221.702 . 227,843. 
heated directly by fire and by gas and oil 

burners—
other than water-ba.th and like jacketed 

digesters. 202,348. 207,169. 217.631. 
water-bath and like jacketed digesters. 

156,264. 183,378. 183,379. 184,704.
187.090.

injection of steam and gas. heated bv. 
175,476. 187.090. 204,670. 216.109.
241.298.

internai tubes and chambers, heated bv. 
217,348. 217,631.

jacketed, steam and like, (other than 
jacketed digesters directly heated bv fire 
and bv gas and oil burners). 196.412. 
200,345. 203,691. 231,662. 237.899.
241.298.

liquid-spray arrangements. [No cases.] 
mak.ng by operations of interest apart- from 

digesters. See separate headings. such as 
Turning métal &c., [Class 83 (iii)]. 

materials of digesters. 216,109. 
m  i scel 1 aneous—

arranged in sériés. 166.896. 200,345.
204,670. 227,843.

slidincr partitions for retaining goods treated. 
183,378. 183,379.

IPublishcd 11/ 28J.

D ig e s t e r s — cont. 
miscellaneous—cont.

température, controlling. 168,920. 237,899.
vapours, condensing. 156,703. 

mounting and supporting. 156,703. 161,269.
175,476. 203,691. 227.344. 

movable vessels, trucks, and like arrangements 
for holding materials treated, (other than 
strainers and perforated liners). 200.345. 

refractory linings for. See Refractory sub­
stances &c., [Class 22].

securing covers, doors. and lids of. See Doors 
&c. for resisting flaid pressure, [Class 
123 (i)].

steam-traps. See Steam-traps, [Class 64 (ii)]. 
strainers and perforated liners. 184.704. 

221,702. 241,298..

H e a t in g  a ir  a n d  o t h e r  g a s e s ,  (otherwise 
than in or in connection with Furnaces and 
kilns and Stoves and lireplaees).

This heading includes only heating proccsses 
and apparatus which are not specicdhi modi- 
fied or adapted for particular purposes. and 
which do not involec structural modifications 
of, or additions to, parts of furnaces. gas 
generators or produccrs. kilns, and stoves, 
(inchiding their fines and casings). 

air heaters forming part of gas generators or 
producers. See Gas-producers. [Class 55 (i)]. 

apparatus comprising fans and other circula­
tion-promot ing devices. 165.129. 165.145. 
177,279. 179.072. 216,165. 217.593. 228.158. 
228,327. 228.521. 233.547. 243,732. 

by—
circulation of hot fluid. the prim«arv source of 

beat be-ing distant and immaterial— 
other than tubular heaters. 180.025.

181.501. 191.614. 216.165. 217.593.
228.158. 228.218. 228.443. 228.559.
229.242. 231.844. 232.091. 233.547.
235.149. 239,042. 243.455.

surfaces for transferring heat. construction 
of. See Surface-apparatus &c. [Class 
64 (iii)l.

tubular heaters. 160.968. 168.609. 177.279.
182.904. 209.253. 228.327. 231.186.
234.766. 235.498. 243.732.

compression. 158,305. 165.145.«•



heaters of régénérator type with solid 
heated medium, See Furnaces &c., Com­
bustion apparatus of, [Class 51 (i)].

other than with liquid as heat-transmitting 
medium. 1G8,609. 172,001. 224,219. 
239,042. 242,231.

poses.
air for, heating. See ITeating air «fcc. 
alarms, fire and température. See Alarms,.

Fire &c., Automatic, [Class 47 (i)]. 
boilers—

alarms. water-îevel. Sec Water «fcc. levelsr
surfaces for transferring heat, construction 

of. See Surface-apparatus «fcc., [Close 
64 (iii)].

with liquid as heat-transmit.ting medium. 
168,609. 172,001.

processes, compound. 158.305.
waste gases and waste heat from furnaces 

and kilns. See Furnaces and kilns for ap 
plying &c., [Class 51 (ii)1.

coverings and compositions, nonconductors o! 
heat. Sec Nonconducting coverings «fcc.. 
\Class 64 (ii)] ; Plastic compositions, [Class 
70].

heating air and gases under pressure by burn 
ing fuel therein or delivering tliem into com 
bustion products under pressure. See 
Generating combustion products «fcc., [Clas* 
51 (i) |.

heating bv direct contact in packed-tower. 
rotary, and other closed apparatus having 
surfaces traversed bv flowing liquids. See 
Gas, Manufacture of, [Class 55 (ii)].

heating bv direct contact with jets or sprays of 
heated liquids. See Air, gases, «fcc., Moisten- 
ing «fcc., [C/ass 55 (ii)].

heating by electricity. See Ileating by 
electricitv, \Class 39 (iii)].

heating by passage through a layer of liquid. 
See Gas, Manufacture of. [ Class 55 (ii)].

heat-storing apparatus for. See Keating. 
Ileat-storing apparatus for, [ Class 64 (ii)].

miscellaneous. [No cases.] 
obtaining motive power by. See Ilot air «fcc. 

engines, [Class 7 (i)].
pipes and tubes. See Pipes and tubes, Métal. 

[Class 99 (ii)].
radiating and air-heating attachments for lamp^ 

and stoves. See Stoves &c., [Class 126].
radiators. See Keating buildings &c., Eadia- 

tors for. [Class 64 (ii)].
sprav-producers and liquid-distributing sprink- 

lers and nozzles. See Spray-producers «fcc. 
[Class 69 (iii)].

superheaters of the steam-sunerheater type.
See Sui>erheaters, Steam. [Class 123 (iii)] 

température, controlling. (inchiding arrange­
ments of dampers for air current). 160,968. 
165,129. 176.472. 179.072. 

thermostats. See Thermostats «fcc., [Clas* 
64 (ii)l.

utilizing solar and natural heat for. See Heat. 
Solar «fcc., Utilizing «fcc., [C7ass 64 (ii)].

Regulating «fcc., [Class 123 (i)]. 
annulai- and eoncentric, (with no cross watei*-

tubes). 164,220. 167, 619. 169,355. 173,14K
173,846. 175,272. 175.908. 178,955.
189.312. 189.713. 196.310. 197,530.
197,961. 200,265. 208.727. 218,519.
218.879. 223,116. 224,532. 232,406.
238,96S. 243.905.

arrangement and disposition of in stoves and 
fireplaces not solelv for heating liquids. 
See Stoves (fcc., [Class 126].

baffles, firebox, flue tube, and like. See 
Furnaces «fcc.. Combustion apparatus of, 
[Class 51 (i)].

block or slab form, (other than annulai* and 
eoncentric and internaUv-fired)—

other than with flue tubes for heating.
159.234. 162,987. 174.970. 178,279.
182,637. 186.396. 187,044. 188,415.
191,187. 195,706. 197,325. 197,373.
197.441. 200.999. 202.716. 203.159.
203.211. 212,606. 214,427. 224,961.
225.571. 229.797. 231,551. 233,440.
235.3Q8. 242.373. 244.172. 244.594.

with flue tubes for heating. 159,036.
159.804. 161,424. 162,079. 164,854.
165.533. 167,619. 189,312. 190.974.
192.432. 193,140. 195.325. 197,071.
199.433. 203,159. 204,334. 210,329.
210.893. 211.402. 213,081. 214,427.
218.383. 218.590. 221,744. 224,334.
229.797.

boiling-pans. See Washing-boilers «fcc.
bolts, studs, nuts, and washers for. See

Doits «fcc., [Class 89 (i)l.
boxes and cases for enclosing. See Boxes

«fcc., [Class 18].
combinations of water-heating chambers and 

tubes forming composite boilers, (other 
than internallv-fired boilers). 173,287. 
190.770. 224.532.

compound, (including boilers for serving two 
or more circulation svstems with a single 
source of hea*). 160,516. 168.519. 202,018. 
202.965. 215,853. 218,519. 219,422.
227.206. 244,172.

coverings and compositions, nonconductors 
of beat. See Nonconducting coverings «fcc., 
[Class 64 (ii)] ; Plastic compositions,.
[Class 70].

doors, lids, and covers adapted to resist fluid 
pressure. See Doors «fcc. for resisting fluid 
pressure, [Class 123 (i)].

doors, lids. and covers not adapted to resisfc 
fluid pressure. See Road surface boxes 
[Class 107].

îv



H e a t in g ' w a t e r  A .c ,— cont.
boilers—cont.

draught, controlling. See Furnaces &c., Com- 
bustion apparatus of. \ Class 51 (i)] ; Stoves 
&c., [Class 126].

evaporators. See Distilling &c. liquids, 
[Class 32].

geysers. See geysers &c. below.
heaters for. See Burners &c., rClass 75 (i)] ; 

Furnaces &c., Combustion apparatus of, 
[Class 51 (i)] ; Sftove», &e., [Class 126]. 

heating-surface, increasing efliciency of. 
163,558. 165.299. 166.455. 178.279.
182.637. 191.946. 204,655. 223,116.
229,081. 232,406. 242.700. 243,172.

incrustation and corrosion, preventing and 
removing. See Incrustation &c., Prevent­
ing &c., [Class 123 (i)].

internaUv-fired, (othtr than annular and 
wholly water-tube boilers)—  

coils and cross tubes in firebox and flues.
160,516. 167.106. 172.556. 178,440.
182,041. 183.381. 184.056. 191,957.
192,824. 195.148. 198.470. 202.095.
207,473. 211,342. 212.788. 218.239.
229,005. 231.207. 233,408. 235.343.
236.148. 239,040.

miscellaneoi;is—
boilers with helical s] aces. 200,265.

water-holding chambers in firebox and
fiues. 162.,121. 164,626. 165,268. 166,455.
166,792, 167,106. 169.355. 178,543.
181,843. 184,056. 186,553. 188,381.
191,946. 197,233. 200.403. 208,380.
214.038. 214,465. 223.780. 230,195.
233,656. 242,373. 244,594.

without water-jacketed extension heating-
flues. 160,516. 165,268. 166,792.
178,543. 1S2,967. 183.048. 184,056.
188,381. 191.946. 195.148. 196,310.
196,896. 197.233. 197,373. 198,470.
202.095. 202.396. 207.473. 208,380.
211.342. 212,788. 214.038. 214,693.
215.148. 218.879. 223,780. 227,206.
229,728. 230,195. 281.207. 233,408.
235,005. 235,343. 239,040. 242,373.

with water-
flllAc:__

jacketed extension heating-

multiple-flue. 156.432. 163,871. 169,375.
178,440. 178.843. 185,545. 192,792.
192.824. 197,325. 200.174. 217,386.
219.067. 220,101. 221,663. 223,551.
236,090. 236.148.

single-flue. 162,121. 163.871. 164,626.
166.455. 167,106. 167,974. 168,811.
172.556. 178,843. 182.041. 186,553.
191.957. 192.159. 192,432. 192,792.
196.896. 199,295. 200,403. 207,344.
211.335. 214.465. 216.362. 218.239.
218,383. 220,754. 223.223. 229,005.
232,856. 233,656. 234.007. 241,264.

making by operations of interest apart from 
boilers. See séparâte hcadings, such as 
Casting metals, [Class 83 (i)].

boilers— cont. 
miscellaneous—

boilers of spécial materials. 188,811.
boilers with two distinct sources of heat.

176,454. 182,967. 197,961. 200.174.
202,095. 202.965.

bottom plates of boilers, construction of. 
180,710. 210,512.

casings. 166,342. 210,983. 
supports for boilers. 178,886. 197.961. 

200,392. 208,408.
safety arrangements. See safety arrange­

ments below.
sectional boilers, (with approximately fiat 

sections and internai Hues only). See 
Steam generators, [Class 123 (ii)]. 

stays and staviug. See Steam generators, 
[Class 123 (ii)].

steam generators, (including those stated to 
be applicable also for heating liquids). See 
Steam generators, [Class 123 (ii)]. 

supports for. See mise, above. 
tubes, securing in tube-plates. See Pipes

and tubes, Joints &c. for, [Class 99 (i)]. 
water and other liquid levels, regulating, 

indicating, and registering. See Water 
&c. levels, Regulating &c., [Class 123 (i)]. 

water-tube. (including boilers in which main 
heating-surface is derived from water- 
tubes)—

coil tubes. 161.528. 173,263. 195.148.
208,408. 208,727. 211.977. 212,395.
217,453. 222,498. 239.038.

other than coil tubes and substantially
horizontal and vertical tubes. 185.207.
195,918. 230,536.

subst«antiallv -horizontal tubes. 158.800.
164.191. 165,526. 167,105. 167,524.
172,721. 175,908. 182,637. 133.918.
1S6/714. 189.713. 201.345. 204.736.
217,389. 219,754. 225,571. 226.590.
227.156. 231,283.

substantiallv - vertical tubes. 158.S00.
159.234. 160.205. 160.516. 161.486.
170.069. 175.406. 178,934. 195.918.
197.228. 201,345. 204.700. 205.639.
214.964. 218.112. 227,156. 229,726.
231.207. 241,712.

with complex water passages not covered by 
other Kev subdivisions. 187.092. 200.265. 
211,977. ‘  235,990.

burners for. See Burners &c., [ Class 75 (i)]. 
by—

air and gases. See heating* bv direct contact 
of steam &c. : heating by bot solids &c. act- 
ing by conduction &c. : below.

Chemical action or molecular combination. 
See Heating by chemical action &c.. fClass 
64 (ii)].

electricitv. See Heating bv electricitv. [Class 
39 (iii)].

friction. See mise, below.
impact of solids or liquids. See mise, b^low.
liquids. See heating bv direct contact of 

heated solids &c. : heating by hot solids &c. 
acting by conduction &c.; below.

HEATING LIQUIDS fcc.

H e a tin g ' w a te r  dcc.—cont.

h .  e W ^ E A T ®
. VIRTUAL MUSEUM



KEATING LIQUIDS &c.i\  M (i|

w a te r  <kc.— conf.

and other heaters. 8e e heating by
direct contact of lieated solids Ac. ; heating 
by hot solids Ac. acting by conduction Ac.;
belote.

molten métal. Sec heating by direct con­
tact of lieated solids &o.; heating by hot 
solids «fcc. acting by conduction Ac. ; belote.

natural beat. Se* Heat, Solar Ac., Utiliring 
Ac., [Class 04 (ii)].

slag. See heating by direct contact of heated 
solids Ac. ; heating by hot solids Ac. acting 
by conduction Ac. ; belote.

steam. See heat-ing bv direct contact of 
steam Ac. ; heating by hot solids Ac. acting 
by conduction Ac. ; belote.

waste beat. See feedwater Ac., heating. 
(mise.) belote; Heating Systems Ac., [Class

(ü)].
chimneys, construction of. See Chimneys Ac.. 

[Clans 25).
coils. .See boilers above; Surface-apparat us 

Ac., [Clas$ 04 (ni)].
digesters. See Digesters.
doors. cleaning, soot, and like. for boiler and 

leedwater-heater casings. See Doors. Clean­
ing Ac. for chimneys Ac.. [Class 25]. 

ejectors. Sec Injectors Ac., [Class 71]. 
feedwater for hot-water boilers and steain 

generators, heating—
arrangement and disposition of heaters in 

water-tube boiler*. See Steam generators, 
[Class 123 (ii)].

arrangement of heaters in turbines. Sec Tur­
bines Ac., [Class 110 (iii)]. 

feedwater heaters, arrangement of, in plant 
for evaeuatiug condeusers. See Distilling 
Ac. liquids, \Class 32]. 

heating by furnace gases, (includinq waste 
furnace gases)—

annular chambers in dues. f.Vo cases.] 
bulk heaters without internai dues and 

tubes. 159,705. 186.396. 
combustion apparat us for. See Fumaces 

Ac.. Combustion apparat us of, [Class 
51 (i)].

direct-contact heaters. See mise, below. 
lire-bars. Orobridges, and other furnace 

details formed with chambers or pas­
sages for circulation of feedwater. See 
Fumaces Ac.. Combustion apparatus of, 
rClass 51 (i)].

jaoketed smokelxixes, uptakes, and other 
dues. 164,279. 170.320. 179,714
189.981. 192.482. 191.084. 200.511.
233.494. 

misoellaneous—
boiler firetulies, jaekets of and arrange­

ments of tubes in. 210.294. 240,113. 
heaters composed of disc-like chambers. 

210.165.
heating by direct contact o f furnace 

gases. 221.957.
water sprayed on to lieated chamber. 

209,253.

H ea tin g - w a t e r  A c .—conl. 
feedwater for hot-water boilers Ac., heating—  

cont.
heating by furnace gases—cont.

pipes and tubes arranged in furnace and 
other dues, (other than tubulous heaters 
of économiser type). 177,435. 189,119. 
194,684. 197,811. 200.234. 212,968.

separately-fired heaters. f.Vo cases.] 
tubular heaters, (gases passiug through 

tubes arranged in water-space)—  
heaters arranged horizontally directly 

above and below boiler shell. [Vo 
caeee.]

heaters arranged in smokeboxes and up­
takes. 179,068.

other than heaters arranged horizontally 
directly above and below boiler shell 
and in smokeboxes and uptakes. 
202.551. 218,360.

tubulous heaters of economizer type.
157,307. 157.901. 161.879. 164,181.
167,140. 167.406. 169.679. 170.326.
172,339. 172,894. 177,435. 180.512.
181.006. 185,377. 190.395. 191.641.
198.484. 198,723. 199,907. 200,060.
200.229. 201,536. 203.398. 204.162.
204,985. 205,175. 205.315. 205.923.
206,445. 206.525. 208.158. 208.159.
208,377. 208,988. 209,985. 214.769.
217.798. *225,557. 225.898. 228.217.
228.296. 232,327. 234,372. 235,963.
236.435. 238.309. 243.656.

heating bv steam—
direct-contact heaters, 155.864. 159.498.

159.700. 173.534. 174.998. 176.009.
177,625. 183,584. 190.660. 195.883.
198.651. 199.748. 203.054. 204.103.
206.651. 206.804. 214.328, 216.257.
220.208. 221,967. 224.545. 227.131.
228.573. 230.160. 233.829. 237,561.
239.838. 240.417. 240.501. 241,939.
242,969. 243.420.
apparatus having surfaces traversed by

flowing liquids but not spécial ly
adapted or arranged for heating feed­
water by steam. See Gas, Manufac­
ture of, [Class 55 (ii)] 

exhaust-steam pipes, iackets of and ar­
rangements of tubes in, (includinq 
heaters combined with and fitted to 
bîast-pipes of locomotive tvpe). 168.765. 
172.991. 176.439. 179.068/ 214.760. 

heaters. closed, in bojler steam and water 
s par es. 239.026.

heaters combined with and fitted to con- 
densers. See Distilling Ac. liquids.
rC7a*« 82].

heaters composed of chambers with inter­
nai tubes—

steam-tuhes. 165,058. 170.326. 171.757. 
187.700. 193.778. 196.238. 280,160.
234.448. 236.115.

water-tubes. 163.224. 169.08-1. 172.991. 
178.068. 183.261. 200.229. 223.910. 
224.945. 228.578. 243.934. 

with separata fittings for purifying water. 
(e.g. filter« and depositing-chambers). 
f.Vo cases.]



HEATING LIQUIDS kc.

H ea tin g : w a te r  <kc.—cont.
feedwater for hot-water boilers &c.f heating— 

cont.
heating bv steam—cont. 

miscellaneous—
bv-passing live steam to feed-heaters. 

157,690.
exhaust steam, utilizing, (heater not 

specified). 172,713. 199,991. 
fitted with safety steam cut-off. 171,966. 

176,872.
heated by leakage steam. 210,861. 
heating by steam from air ejector on con­

denser. 169,084.
heating by steam from hot waste water. 

205,409. 209,951.
steam supply, controlling. 165,053. 

174.998. 176,439. 182.655. 195.303.
206.523. 221.500. 228.573. 228,920.
J30.479. 242,959.

steam tapped between working 6tages of 
turbines or cylinders of enginee. 176.817. 
185,766. 205,409. 2W.211. 206,651.
208.841. 215,171. 216,244. 217.691.
221.500. 225.576. 230,798. 231,198.
232.364. 233,686. 233.836. 234.148.
236.253. 242.210. 242.959.

surface apparatus, constructions and de­
tails of not speciallv modified for heating 
feedwater. See Surface apparatus &c., 
f Class 64 (iii)].

heating in jackeds and chamtiers in contact 
with boiler shell. f.Vo cases.'] 

heating in two or more operations, (including 
combinations and arrangements of two or
more heaters). 158,219. 158.220. 163,926. 
166.209.
184.469.
199.991.
205.409.
209.985.
216.257.
227.059.
232.364.
234.148.
242.959. 

miscellaneous—
génération of steam in heaters, prevenfcing. 

234.096.
. heating bv gas or oil engine exhaust. 

168,705. 169.275.
heating by heat rejected from refrigerator 

Systems. 175,404.
heating bv hot air and gases. (other than 

furnace gases and <*as-engine exhaust). 
167.750. 176.149. 187.963. 

heating bv hot waste water, (including 
boiler blow-down water). 165,066. 
165.068. 167.142. 191.874. 200.263.
209.253. 233.485.

heating in heat accumulators. 183.128. 
feedwater. supplving and controlling. See 

Steam generators. [Class 123 (ii)]. 
fines pipes not forming an intégral part of the 

apparatus. See Chimnevs «fcc., f Class 25]. 
fuel supply to humers. controlling. arrange­

ment* and applications of valves for. See 
Bumers &c., [Class 75 (i)l.

See

K e a tin g : w a t e r  d tc.—cont.
fusible plugs. See Steam generato 

123 (ii)l-
gjas-heated apparatus immersed in liquid.

submersible &c. below. 
gas supply for. See Bumers &c.f [Class 75 (i)]. 
general arrangement of domestic, factory, and 

like hot-water apparatu6— 
arrangements o f boiler and réservoir so that 

whole constitutes one boiler. See boilers 
above.

auxiliary heating-devices in hot-water Sys­
tems, (other than boilers with two distinct 
sources of heat). 192,792. 224,961. 

circulation connections between heater and

6 1
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réservoir. 162,079. 164,287.
167,238. 169,961. 180,471.
186.714. 188,986. 194.453.
204,736. 208,408. 211,075.
224,961. 230,195. 234,289.
hot-water cylinders, fittings for. 

water cylinders kc. below. 
heating to given température.

175,272. 180,710. 190,770.
191,746. 193,140. 193,429.
196.412. 212,456.

hot-water cylinders, construction 
tings for, (other than external 
connections between heater and réservoir). 
163,120. 164.287. 165.207 [App*].

167,207. 
184,198. 
197,228. 
213.066. 
243,043. 
See hot-

174,970.
191,187.
195,039.

of and fit- 
circulation

167,238. 
[App* 1. 
190.770. 
MPP-rl. 
211,075. 
219.496. 
236.836.

175,272.
184,859
191,187.
195,325.
213.189.
224,961.
237,470.

182.973.
\Appx].
194.453.

199.855.
214.212.
227.241.
238,510.

184.659
188.986.
194.793

203,613.
218.796.
234.864.
243.043.

170,326. 174,998. 176.817. indirect heating, arrangements employing.
185,765. 191.641. 193.847. 156.595. 162.250. 165,329. 168.609.
201,888. 202.944. 205.175. 172.001. 174.937. 184.092. 187,359.
205.468. 206.211. 206.651. 197.769. 198.480. 199.173. 202.965.
214,769.. 214.965. 215,171. 207,168. 211,490. 212.788. 214,877.
217,691. 224.545. 225.576. 239,530. 242,231.
230.479. 230.798. 231.198. miscellaneous—
233,686. 233.836. 234.119. circulation of water, promot ing and con-
236.253. 241.939. 242.210. trolling. 175,956. 183.065.
243.094. heaters arranged in sériés. 171,761.

186.122. 192.432. 207.473. 
heating Jiquid under pressure. 173,709. 
separate svstems with single source of heat. 

162.079.* 168,519. 197.530. 202.018.
202.965.

supporting svstem comprising boiler nnd 
stornge and feed tanks. 166,955. 191,187. 
207.473.

with heating-means in supplv cistem. 
182.028. 194,460. 195.325. 207.473.
214,465.

wheeled water-heaters for fiold. camp, nnd 
like use. See Cooking-apparatus, Field 
«fcc.. T Class 28 (i)].

geysers and like ‘ instantaneous’ water-heaters. 
(comprising onlg apparatus in which water 
flows freelv in thin films over directlyhented 
surfaces and fittings for geysers). 159,751. 
164.626. 165.299. 166.792. 175.430. 178,042.
181.843. 183.381. 185.288. 187.674. 193.854.
200.028. 216.362. 217.701. 223.483. 230.525.
238.678. 241.727. 242.066. 242.700.

vu
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dcC.— cont.

5 for. See Burners &c., fCIa-ss 75 (i)‘J.
closed Tvater-heaters. See boilers above.
flue pipes not forming an intégral part of 

apparatus. See Chimneys &c., [Class 25].
fuel supply, arrangements, adaptations, and 

applications of burners, valves, and regu- 
lating and controlling devices for. See 
Burners &c., f Class 75 (i)].

heating by direct contact of steam and other 
gases. See heating by direct contact of 
steam &c. below.

water supply. See water supply &c. below. 
heating by direct contact of heated solids and 

liquids.' 170,617. 174,690. 174.974. 176,499. 
215,095. 218,723. 218,807. 234.886.

heating by direct contact of steam and other 
gases, (other than feedwater, heating)—

apparatus in which gas passes through a 
laver of liquid, applicable otherwise than 
for heating. Sec Gas, Manufacture of, 
[Class 55 (ii)].

cascades or sprays, arrangement of. 159,751. 
173.709. 175.430. 186,897. 192.120.
193.854. 199.978. 204.846. 207,923.
216.362. 221,493. 221,957. 222,357.
228.012. 230,160. 230,525. 235,799.
237.012. 241,727.

injectors and like jet heaters. construction of. 
See Injectors &c., [Class 71].

liquid in bulk— 
hot gases injected.

173,534. 177,625.
207.902. 209,259.
233.566. 242,680.

160,517.
183.534.
214.328.
243.924.

162.413.
191,746.
224,545.

arrangement and disposition of heating- 
means in washing-boilers. See Wash- 
ing-boilers &c.

hot gases passed over surface, (including 
détection of gases under surface by 
baffles). 190,660.

miscellaneous. [No cases.]
packed-tower, rotarv, and other apparatus 

having surfaces traversed by flowing liquids 
but not specially modified for heating by 
direct contact witk gases. See Gas, Manu­
facture of, [Class 55 (ii)l.

valves and cocks, construction of. See 
Valves &c., [Class 135]. 

heating by hot solids, liquids, and gases acting 
bv conduction through boundary walls—  

boilers. See boilers above. 
by hot liquids—  

circulating through 
170.210. 180,303.

contained in jackets and other enveloping- 
vessels. 168,609. 174.895. 186,218.
196.412.

other than in jackets and pipes. 167,787. 
176,454. 208.140.

by hot solids and molten materials. 168,609. 
182,689. 186,218.

pipes and tubes.

K e a tin g - w a t e r  dcC.—cont. 
heating by hot solids &c.— cont. 

by steam and hot gases—
circulating through pipes and tubes.

168,713. 177,760. 180,303. 180,429.
202,340. 209,253. 209,959. 212,015.
216,916. 219,617. 221,637. 233,494.
243,855.

contained in jackets and other enveloping-
vessels. 171,353. 174,895. 186,218.
196,412. 202,340. 243,578.

other than in jackets and pipes. 188,623.
208,140. 210,464. 241,264.

incrustation and corrosion, preventing and re- 
moving. See Incrustation &c., Preventing 
&c., [Class 123 (i)].

injectors. See Injectors &c., [Class 71]. 
kettles, saucepans, and like hollow-ware. See 

Hollow-ware, [Class 66]. 
miscellaneous—

bed-plates for liquid heater and pump. 
172,423.

heating by friction. 157,903 [Appx]. 
192,705.

pipe and tube joints and couplings. See Pipes 
and tubes, Joints &c. for, [Class 99 (i)]. 

pipes and tubes, cleaning. See Pipes and 
tubes, Cleaning, [Class 99 (ii)]. 

pipes and tubes for, métal. Sce Pipes and 
tubes, Métal, (Class 99 (ii)]. 

portable and other small heaters. (other than 
submersible heaters)—

Excepting Cooking-apparatus. Field. camp, 
and like. | Class 28 (\)~\ : Fumigating &c., 
(bronchitis kettles), [Class 81 (i)] : Hollow- 
ware, (Class 6 6 ]; Shaving-appliances, 
[Class 131]; Tea &c., Apparatus for 
making, (Class 129].

circulating-attachments for preventing freez- 
ing in large liquid containers and for like 
minor warming operations. 160,111. 
167,498. 173,141. 173,417. 207,625.
208,727. 209,922.

small liquid-containing vessels or chambers 
with attached or combiner! heating- 
means—

flame-heated. 159.036. 162.144.
173.141. 202,375. 204.736.
216.510. 225,571. 227.565.
242.160.

other than flame-heated. 163.918. 172.207 
190.528. 225,571.

pressure gauges. Sce Barometric &c.
[Class 106 (ii)]. 

pressure-relieving devices for fluids. See 
Pressure-relieving devices &c.. (Class 135]. 

pumps. heating liquid during passage through. 
See Pumps, Reciprocating, &c., (Class 102
(i)]-

pumps modified for. See Pumps. Reciprocat- 
ing, «^c., (Class 102 (i)]. 

regulating heating. thermostats for. See Ther­
mostats &c., [Class 64 (ii)]. 

safety arrangements, (other than safety-valves 
and pressure-relieving devices for fluids). 
234.016.
fusible nlugs. See Steam generators, (Class 

123 (ii)].

172,207.
209.922.
240,179.

gauges.

vi «i
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K eating* w a t e r  dtc.— cont.
safety-valves. See Valves &c., \Class 135].
spray-produce rs and liquid-distributing nozzles, 

construction of. See Spray-producers &c.,
[Class 69 (üi)] •

stove fittings for heating. See Stoves &c., 
[C7ass 126].

stoves and fireplaces, not solely for heating 
liquids, arrangement and disposition of 
boilers in. See Stoves &c., \Class 126].

stutEng-boxes. See Stuffing-boxes &c-, [Class
122 (y)].

submersible heaters. 178,312. 189,633. 193,726. 
206,303. 228,926.

surface-apparatus for effecting transfer of beat 
otherwise than from combustion products, 
construction of. See Surface-apparatus &c., 
[Class 64 (iü)].

tanks and cisterns, of interest apart from heat­
ing water, construction of. See Tanks &c., 
[Class 69 (i)].

thermostats. See Thermostats &c., [Class 64 
(ii)].

vacuum pans. See Distilling &c. liquids, 
[Class 32].

valves and cocks, arrangement and disposition 
of. See water supply &c. below.

valves and cocks, construction of. See Valves 
&c., [Class 135].

waste heat, utilizing. See feedwater &c., 
heating, (mise.) above; Heating Systems &c., 
[Class 64 (ii)].

water-circulation. promoting in Systems. See 
general arrangement &c. above.

water-circulation, utilizing for motive-power 
purposes. See Turbines &c., [Class 110 
(iü)].

water, purifying and softening. See Water 
&c., Purifying &c., [Class 46].

water supply and delivery, (including arrange­
ments of valves and cocks for). 158,595. 
159,259. 168,713. 172,207. 174.970. 175.272.
186.703. 191.187. 192,432. 193,429. 194,088.
195,325. 198.775. 199.061 (Appx']. 199.086
[Appx] . 211,930. 213,066. 213.766. 223,223.
233,839. 234.289. 238,510.
interconnecting gas and water valve mecha- 

nicaîly. See Valves &c., (Class 135]. 
valves, construction and actuation of. Ses 

Valves &c., (Class 1351.
wheeled water-heaters for field, camp, and like 

use. See Oooking-apparatus, Field &c., 
[Class 28 (i)].

W a s h in g :-b o ile r s  a n d  s e t p a n s .
Excepting Cauldrons, Asphalt, snow-melting, 

gravel-heating, and like. (includinq Plant for 
making tar macadam). [Class 107].

alloys for. See Alloys, (Class 82 (i)].
baths, modified for use as. See Batlis, [Class 

26].
burners for heating. See Burners &c., \Class 

75 (i)].
chimneys and fines not forming part of boiler 

or pan settings. See Chimnevs &c., (Class 
25]. L

W a s h in g --b o ile r s  A.C.— cont.
circulation, promoting. 162,911. 167,993.

174,288. 175,476. 176,473. 176,899. iHô.ptu.
206,600. 208,231. 210,852. 211,046. 214,996.
215,921. 228,031. 228,032. 229,081. 229,755.
243,064.

coverings and compositions, nonconductors of 
heat. See Nonconducting coverings &c., 
[Class 64 (ii) j ; Plastic compositions, [Class 
70].

electroplating. See Electrolysis &c.f [Class 
41].

frothing, preventing, (other than circulation, 
promoting). [No cases.~\ 

furnaces for. See Furnaces &c., Combustion 
apparatus of, [Class 51 (i)]. 

gas supply for heating, controlling, arrange­
ments and applications of valves for. See 
Burners &c., [ Class 75 (i)]. 

heating by electricity. See Heating by elec- 
tricity, [Class 39 (iii)].

heating liquids by direct contact with steam 
and other gases. See Heating water &c. ; 
kinds àc. below.

heating-surface, modifications of, (including 
structural alterations to bottoms of pans). 
163,558. 177,230. 204.736. 204,997. 222,959. 
228,032 . 229,081. 243.064. 243,172 . 243,875. 

hinges for lids. Sce 1 linges &c., [Class 65
(ü)].incrustation and corrosion, preventing and 
minimizing. See Incrustation &c.. Prevent­
ing &c., [Class 123 (i)].

M
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kinds or types—
fire-heated. 185,619. 207,049. 210.852.

211,353. 226,890. 228.031. 228.714.
229,755. 243,064. 243.172.

gas and oil heated. 177.230. 179.367.
"  194,037. 198,880. 204,736. 204.997.

206,600. 208,600. 209,363. 209,612.
212,844. 213,150. 222.938. 228.032.
232,694. 243,568. 243,875.

injection of steam, heated bv. 175,476.
177,264. 204,736. 209.363.

internai tubes and chambers, heated bv. 
183,039. 219.617.

jacketed, steam and like. (other than water- 
bath and like indirectlv-heated pans). 
164,834. 166.531. 196.412.' 231.662. 

water-bath and like indirectlv-heated pans. 
164,597. 165,610. 218,575. 

lids speciallv modified and adapted for. 156.703. 
162.911. 174.288. 204.997. 207,049. 208.600. 
211.353. 222.938. 228,032. 229.755. 243.568. 
condensers for vapours. See vapours. con- 

suming &c. below.
lids not speciallv modified for. See Hollow- 

ware, r Claes 66].
liners, baskets, and like arrangements for hold­

ing goods treated— 
fixed. 177.230. 218.402. 
removable. 162,911. 163,573. 164.834.

167,993. 176,473. 187,007. 206.600.
211.046. 218,402.
229.755.

liquid supplv and deliverv. 159.259. 162,911. 
163,573. 166,531. 167.993. 209,363. 226,890. 
229,755. 231,662. 235,775.

207,049. 210,852.
228,031. 228,714.
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’OJlt.n g-boilers dcc.
bv electrodeposition. See Electrolysis 

&c., [C/a»« 41].
making bv operations of interest apart from 

washing-boilers and set pan s. See separate
headmge, such as Casting metals, [ Close
$3 « ] .

materials of pans. [No cases.] 
miscellaneous—

cornpartments in pans. 213,150. 
scuin, removing. 162,911. 
with internai handles to iacilitate removal. 

234.975.
with steam-generating coil in firebox. 177,264. 
with strainers for exit pipes. 204.736. 

mixing and agitating appliances. See Mixing 
and agitating machines &c., f Class 86]. 

plastic compositions for. See Plastic composi­
tions. \Cla88 70]. 

preserving-pans, feeding.
49].

pyroineters for. See 
[Class 97 (iii)].

See Jam t&c., [Class 

Thermometers &c.,

204,997. 209,612.
213,167. 227,33».

W a »h in g --b o ile r s  A .C .— cont. 
riveted joints for. Sec Riveted joints, \Class 

83 (iv)].
settings and supports—

flues, arrangement of. 194,037. 212,844. 
other than arrangement of fîues, and ri ms 

and like supports. 156,703. 163,573.
165,610. 171,042. 175,476. 184,124.
188,572. 203,181.
211,353. 213,150.
228,032.

rims and like supports. 179,367. 184,124. 
194,037. 208,600. 232,694. 

stirrers or agitators for laundrv articles. See 
Washing, Domestic &c., [Class 138 (ii)]. 

stoves for. See Stoves &c.. [Class 126]. 
valves and cocks, construction of. See Valves 

<fcc., [Class 135].
vapours, consuming and trapping. 156,703.

162,911. 163.573. 164,597. 164,834. 179,367.
184,124. 194,037. 198,880. 204,997. 208,600.
209,363. 211.016. 219,764. 228,032. 232.691.

water-level indicators. See Witter &c. levels, 
Regulating &c., [Class 123 fi)].

*
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N AME INDEX

The naines in italics are those of persons by whom inventions bave been communicated
to the applicants for Letters Patent.

Addyman, \V. P............ 159,765
198,184

Ahlgrimm, fnée Gunkel], H.
162,911

Aird, K ........... 179,307. 188,986
Akt.-Ges. Brown, Boveri, et

Cie................................  206,523
Akt. - Ges. der Maschinen- 

iabrikeu Escher. Wyss, et
Cie................  168,304. 233,686

Akt.-Ges. Kummler 4  Matter.
210,464

Aktiebolaget Ljungstrônis Ang-
rbin..........  162.250. 199,901

Aktiebolaget Svenska Jâmags-
verkstadema...............  239,530

Aktiebolaget Vaporackumulator. 
184.469. 191,746. 193.847

Aldam, E. I l ...............  241,727
Allen. F. J. C............... 210.512
Allender, J. J. ...........  219,764
Allegemeine Elektricitats-Ges.

180.025
Allgemeine Elektricitals-Ges.

224,545. 228.920. 281.198
Ail in. H. P. 218.879. 229.728

.. J. M..................  222.959
Anderberg, A...............  177,435

Anderhub. W .................  242.210
Anderson, A. B .............. 213.081
Anderton Bros., Ltd. ... 231.662
André. M.......................  208,727
Ansaldo d Co., Soc. An on.

lialiana G. See Soc„ Anon. 
Appareils et Evaporateurs

Keetner........................  204,670
Arengo-Jones. See Jones.
Armitage, F. L ............  237.899
Ash. A. E .....................  190.770
Aspden. T. A ...............  231.662
Austad, O. F.................. 190.660
Austen, F. H ................  227.206

Bahcoch et Wilcox, Soc. Fran­
çaise des Constructions. See 
Soc. Française.

Babcock d Wilcox Co. 203,054 
208,988. 209,985

P*abcock & Wilcox, Ltd. 164,181 
172,894. 190,395. 203,054
204,985. 208,988. 209,985
243,656.

Backrach, II.....................235,775
Bacon, J. ...................  173,417
Baetz, II.......................  228,158
Bailey, G........................ 218.590

„  \Y. M ................  182.967
Baird, J. J. ... 194,793 [Appx]
Baker, H . II ...............  181,501
Bakkekilde, R. S..........  197,373

217,386
Balmfortli & Co.. Ltd., T.

215,148
Bamford, T>....................  199,178
Banks, \V.......................  161,424
Barford & Perkins. Ltd. 212.456
Barker, L. S..................  173,846
Barralet, J. IL 187,674. 223.483

238,678
Barrow, P. E ................. 178.042
Barrowfield Iron Works. Ltd.

243.924
Bartv, T. ....... 168,713. 180.429
Basin, J ..........................  224,532
Bastian, C. 0 ................  180.710
Bastian-Morley Co. ... 203,159 

210.893. 214,427
Baumann, K. 206.651. 208.841 

215,171. 217,691
Baxter, A........................  198,723
Beard, J .........................  226,590
Beauvais, G. M. G. de. 217,593 

229,242. 233.547
Beeber, W . P...............  167.787
Belavoine, L ..................  194,684
Bell, G. G. 167.238. 192.792 

„  J. E. 200.060. 208.158 
208.159. 235,963

Bellens, C....................... 208,377
Bellwood, R. A...........  241.298
Belpaire, A...................  211,353
Benbridge. J. T ........... 187,092
Bennis, A. W . 166.209. 233.485

Bergeon, P.....................  172,001
Beschorner, A................  174,895
B idet, E ..........................  167,498
Billington, W . J ........... 189,312
Binns, J ............................212,788

„  V ...........................  212,788
Binns & Speight, Ltd. 212,788
Birkett, N.......................  243,578
Birkett & Sons, Ltd. T. M.

243,578
Bl&ckman Co., Ltd., J. Keith

&. See Keith.
Boardman, E. G ..........  206.303
Bogatireff, T .................... 168,811
Bohar, V. ... 167.524. 182,637
Bohle, H .........................  219,496
Boizard, /?......................  167,498
Bologa, N.......................  187,007
Borgars, W . IL  184,859 [Appx]
Bottomley, W . T. .......  176,149
Boveri, et Cie, Akt.-Ges. 

Brown. See Akt.-Ges.
Bovis, Ltd....................... 159,259
Bowerbank, T. W\ ... 228,031

228.032
Boyle, C.......................  218.112

Bremse Akt.-Ges.. Knorr-, See 
Knorr.

Bren, P. T ......................  236.836
Bricknell, W . II........... 218,402
Briggs, Wr. B ................. 183,039
Bristol Aéroplane Co., Ltd.

160,025. 161,486. 170,069
British Thomson-Ilouston Co., 

Ltd. 173.068. 182.655. 187.090
187,700. 205.409. 225,576
230,479. 233.440.

Brodie, G. G .................. 178,279
Brook, S. V ..................  164,191
Brooke, Ltd.. Ilolden à. Ses 

Holden.
Brown, Boveri, et Cie, Akt.-Ges. 

s’ce Akt.-Ges.
Brown, D ..................... 233,494

„  J. A................  193,140
Brown, R. J .................  217.130

„  S..................... 159,219

xi
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Browniee\ H . J...........  203,691

P. F ............... 192,705
Brunett, D. A............... 189,981
Brünner Maschinen - Fabriks- 

Ges., Erste. See Erste. 
Bruster, O. ... 196,310. 223,116

231.551
Bura, L ........................... 206.GOO
Buxton, S. II...............  183,039

Callender’s Cable & Construc­
tion Co., Ltd..........  168,920

Cailliez & Lézier..........  223,910
Calorizing Co.................  234,766
Gantais, G......................  156,432
Capietto, A .....................  199,295
Carr, E ............................  211,075
Carter, E ......................... 202,396
Castiaux, R ....................  178,843
Cawkwell, A. A...........  197,811

200.234
Chambers, R. L .............  243,924
Chappell, E ...................  178,312
Chavanne, L ..................  231,186
Chick, A. G .................... 202.551
Clark, P. G ...................  207,049

„  W .......................... 197,233
Clark & Co.. Ltd., R. I. 175,406
Clarke, C. W . E ..........  209,951

232.364
„  W . E ................171,761

Clarkson, T ....................... 221,342
Clayton & Shuttleworth, Ltd.

180,512, 200,229 
Cleary, E. ... 185,307. 192.120
Clegg, C. H. ...............  205,315
Cleveland Métal Products, Co.

222.498
Coalbrookdale Co., Ltd. 229,797 
Cochrane Corporation. 204,417
Codd, T. J ......................  163.926
Coleman, A. B ................163,120

178,279. 182.973
Collard, C. ... 166,896. 227.843
Collett, A .......................  177,230
Collinson, G ...................  167,993
Coll iss, J. W ................. 207,473
Compagnie de Produits 

Chimiques et Electrometal- 
lurgiques Aîais. Froges, et
Camargue.......................231.814

Connery, W . M ............  232,091
Conway, J. K ...............  185.288
Cooke, J ..........................  183.918
Cooper, W . R ............... 199.855
Cornelissen, L. D. J., [rep­

résentative of Douglas, J .]. 
214.693. 215,853.

j ?

? »

Cross, T. W ..................  222,938 j
Cross & Sons (Nelson), Ltd., -J. 1

222,938
Crowther, G...................  211,930
Croxon, W . C................ 183,918
Cruse, II ........  172,339. 185,377
Culpan, S........................  197,441

Daechsel, F. A ..............  233,408
Dalzell, H . E ...............  176,439
Dansey, II. D ............... 211,075
Darby, E ........ 203,211. 209,363
Davies, C.  .................  176,473

H G. N................. 1/6,473
Davis, A. E ................. 204,846

„  E. H ................  167,787
11. C. 169,961. 184,198
IV. J .................  164,626
W . K. 167,105. 167,406

177,279
Dawson, W ....................  183,065
Dean, W .......................... 212,844
Delferrière, A................  107,619
Deltlieil, E. E. G. ... 240,179
Demutk, A. M. ...........  183,378

183,379. 184,704
Desey, A.......................... 199.907
Deutsch, S.......... ...........  221,493
Deutsche Babcock & Wilcox 

Dampjkesselwerke Akt.-Ges. 
190,395. 204,985. 243,656

Deutsche Evaporator Akt.-Ges.
225 89S

Deutsche Gold- & Silber- 
ScheideanstiaJt vorm. Roessler.
188,811.

Dick, J ...........................  223,223
Dickie, C........................  193,778
Dieterlen, II. 167.140. 169.679 
Douglas, [Baron Weir of East- 

wood]. See Weir.
Douglas, J. ... 214.693. 215,853
Dow, A ............................ 191,874
Downs, C......................... 241.298
Drysdale, W . D ........... 191.874
Duckham, Sir A. M. ... 170.617 

174.690. 215.095
Dutton, H . W ............... 160.111
Dyer, J. H. ... 184.659 [Appx]

Corre, A. A................ . 229,081
Courtot, L . ... 196,896. 202.965

214.964
Cox. J. B. •••••••••••••••• 195,148
Crighton. ^ • tF• ••••••••• 209,259
C rockford. A. H . ....... 176.899
Crompton, R. E. B. ... 174,970

Edenborough, H ...........  161.269
Edgar, D. K. ...............  227,241
Egerton, & Co., Ltd., Mann. 

Sec Mann.
Ekstrôm, J .....................  228,443
Elliott, W . S...............  155,864
Ellyson, F. W .............  200,265
Empson, A. W .............  234,886
Endersen, J ...................  208.408
Engelhart, G. K ..........  242.231
English Electric Co., Ltd.

210,861
Erste Brünner Maschinen-

Fabriks-Ges.................  201,888
Escher, Wvss, et Cie. See 

Akt.-Ges.
Xll

Evans, F. W . C.......... 215,921
„  H. R ..................  243.420

Ewart, J. W. 188,381. 194.037
234,007

Pairweather, B............... 229,755
Falkirk Iron Co., Ltd. 162,987
Feneley, C......................  217.701
Ferguson, J. J ..............  197.228

199.173
Ferrauti, S. Z. de. ... 185,765 
Fiedler, S. O. A..........  220.208
Filbar Electric Ileater, Ltd.

158.595
Fildes, T. F. 220,754. 214,038 

„  T. S. 195,706. 209.959 
218,796. 221,637 

Fishley, R. ... 165,207 [Appx]
Fitzsimons, T. F .......... 218,360
Fletcher, A. \Y..............  193.726
F ge, H ..........................  217,798
Fooks, N. H ..................  177.974
Ford, R. M .................... 202,375
Forssblad, N. R ........... 228,559
Forte, D .........................  164.597
Foster, H ........ :............. 187.359
Fothergill, H. 171,757. 216.244

230.160
Fowler, F .......................  229.797
Fox, H. S......................  219.617

„  S............. 197,441. 205,639
227.206

Fraser, W ....................... 173.287
Fremerv, H . von..........  217.631
Froggatt, W . C.............  165,329
Frver, C. F ................... 243.455
Fui 1er, II ........................ 189.633

Gabet, G........  159.234. 178,934
Galbraitli, W . L ........... 183.048
Gallowav, H ..................  207.902
Galloways, Ltd..............  233.566
Gardiner, W . A............. 195,325
Gausden, A. H .............  230,525
Gelabert, S.....................  225,571
General Electric Co. ... 182.655 

187,090. 187,700. 205.409
233,440.

George, Ltd.. W . & J. 232.406 
Geveke, H. T................. 241.712
Gib*on, G. H ................ 240.417
Gibson, J. M...............  207.902
Ginger. H. ... 204,736. 219.754
Gledhill, A. E .............  171.042

„  J. C. .......... 171.042
Goad, G. A...................  197.071
Godfrey, A .....................  176.472
Graâii, C. B..................  242.231
Groen, H .......................  168.519
Green & Son. I.td.. E. 191.641

204.162
Griffîn, R. H ................. 198.470

T ......................  218.402
Griffiths. A. B ...............  243.455
Griscom-Russell Co. ... 158.219 

158,220. 177.760. 196.238
202.944. 206,804 . 234,448
237,564.

V
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Gunkel, TAhlgrimm]. See 
Ahlgrimm.

Guy, H. L ..................... 224,945

Haag, J. ... 159.498. 197,769
214,877

Haber, E ...........................191,614
Haden, C. 1..................  198,880

„  W. N.................  198,880
Hagerty, JT. ï ..............  210,852
Haggart, E. C. C.......... 200,999
Hall, J. 1......................  164.834
Haller, J. S.................... 209,253
Halliday, G ....................  231,207

„  " ï .  E .............. 239,040
Ilanton, P. S.................. 223,223
Happer, J. R ............... 175,476
Harbord, A. E..............  222,357
Hardy, J. A ...................  239,026
Hargreaves, H. 211,335. 213,066 

230,195. 243,855 
Harley-Mason. See Mason.
Harris, A. C.................. 191,187
Hartley, W . T. D .. [trading as 

Hartley & Son, T .]. 203.181 
Hartley & Sugden. Ltd. 197.441

205,639
Hartmann, M. & E. ... 206,525
Hausmann, M. ...........  183,128
Haward, T. G................ 180,710
Hawley, C. G ................ 214.769
Hedley, T. G.................  232,406
Heijkênskjôld, G. O. W . i

216.195
JTeim, H. E .................... 203,613
Ilenshall. A....................  199.178
Herring, E .......................  219.422
Hetherington. J ...........  243.064
Hibbert, J. J.................  168.920
Hichens, E. L ..............  235,343
I liggins, C. F. 172.713. 186,122 
Hill, E. J. Nicholson-. 243-.064

.. J. N.....................  229.081
Hülary, H. B ................ 227,344
Hiller. E. G...................  236,435
TTinton, E. W ...............  200.174
Hochstrate, P.................  162,911
1 lo'den & Brooke. Ltd. 233.829 
Holden d' Co., Ltd. ... 167.974
H oit, B...........................  228.714

,, E. C........................ 183.048
1T nombril in. .T. I l ..........  184.092
Hope, J. A....................  187.044
H osier, R. ... 169.375. 221.663 
Houston Co.. Ltd.. British 

Thomson-. See British.
Hudson, G. C................  242.700

m -T. J. C...........  242.700
T ......................  179.714

Hughes, T .......................  194.460
Humm, R. W . ............ 234.304
Hunter, & W. Richardson. Ltd.. 

Swan. See Swan.
Hurley, J. J ...................  174.288
Huygen, F. C. 223,551. 236.148

m L. B ................  223,551

Ibîng, I l ..........................  176.490

Ingersoll-Rand Co..........  176,817
Innés, \Y.........................  164,181
International General Electric 

Co., Inc. ... 224,545. 228,573 
228,920. 231,198 

Irle, R. A......................  197,961

Jackson Boilers. Ltd. 211,335 
213,066. 230,195. 243,855

Jackson, *E. 165,268. 244,594
H. B ..............  208,380

James, E. E .................  182,689
Jay, S. A.......................  160,968
Jerram, A. E ...............  207,625
Jolmnsson, C..................  175,956
Johnson, H ....................  163,926
Johnston, J. S..............  207,049

„  W . A ............ 236,253
Jones, C. E. A r en go-. 238,968

„  E. \Y..................  228,296
„  J. W . 194,793 [Appx] 

Jones, R. C. 177,760. 196,238 
234,448. 237,564

Jones, R. F. 172,423. 172,721
„  W . S................ 191.

Jonker & Zoon. Sce Naamlooze.
J088e y E ..........................  184,469
Josse, E .......................... 230,798
Jouclard, J ...................... 197,325
Jouvenet, J. C..............  216,109
Judson, F .......................  207,902
Judson, G. R ................  207,902

Kav, B ............................  234,975
H ............................160,517

Keillor, G .......................  217,389
Keith, G.........................  202,095
Keith & Blackman Co., Ltd., J.

202,095
Kemp, J. \Y..................  236,115
Kennard, H. J ..............  162,987
Kerfoot, J ....................... 212,963
Kerr, G. C. ... 235,990. 242,373 
Kestner, Appareils et Evapora- 

teurs. See Appareils. 
Kestner, P. ... 165,066. 165.068

167,142
Ketterer, E .......................233,656
King, F ..........................  243.064

IL A. ...............  163.765
Kirke, P. St. G..............  160.205

161.486. 170,069. 176,454
Kirschmann, L ..............  228,012
Kiss, D. Leddcs-..........  227.131
Kitchen, J ......................  215.148
Knorr-Bremse Akt.-Ges. 157.690
Kônig, M ........................  210.861
Kratt, C..........................  158.595
Krouse. C. C.................  167,787
Kummler & Matter, Akt.-Ges. 

See Akt.-Ges.

Lack, S. W . 
La Fav, A. J.
Laing, A........
I.aker, F. S.

.........  243,172

.........  166.342

.........  198.480

.......... 209,511

Lambert, A. J ..........

Lamplougk, F ...........
Lanchester, F. W ........ 158,305
Lang, C. R. ... 163.224. 169,084
Larkin, F. S..................  183,048
Lauth, C. H ..................  243,043
Lebeau, G. L .................. 186,218
Le Caïn, J. A ............... 239,838
Leddcs-Ki88. See Kiss.
Lee, R. S......................  186,553
Lehman, J. G............... 196,412
Leidenroth, G................  189,119
Letkeren, T. W ............ 192,432

218.383
„  W . R ............  192,432

218.383
Lewis, C. H ..................  212,606

„  W . Y. 197,811. 200.234 
Lézier, Cailliez &. See Cailliez.
Linley, J. A ..................  228,521
Liverpool G as Co..........211,930
Ljunggren, H. K ..........  182,041
Ljungstroms Angturbin, Aktie- 

bolaget. See Aktiebolaget.
Lloyd, S. S.................... 209,922
Long, S. J. T ............... 167,106
Love, H. M ..................  183.381
Lulofs, W ....................... 234,148
Lyne, F. T ....................  161,424

McClelland, N. E .......... 224,961
MacDonald, J................  159,700
McGregor, R. 180,512. 200,229 
McKean, J. G. 172,423. 172,721
McLaren, G...................  209,253
McLellan, W .................  176,149
MacLennan. A ............... 165.526
Maddocks, J. I. X .........  162.079
Maladry, II. J ............... 175,272
Malcolm, W . S.............  229.797
Mann, Egerton, & Co.. Ltd.

160.968
Manson, P......................  167.207
Mantle, G. D ................ 234,766
Marguerre, F .................  183,128
Marine & Locomotive Super-

heaters, Ltd............... 201.536
Marks, E. C. R ............ 176.817

179,072. 195,883. 240.501
Marshall, L .................... 192.159

T ..................... 212,395
Martin, C. H. .............. 217.348
Martin Engineering Co., L+d.

165.268
Martin, J ........................  161.879

,, J. Walter-. ... 163,918 
Martin-Taylor. See Taylor. 
Mason, V. B. Harlev-. 212.015

216.916
Matter. Akt.-Ges. Kummler &. 

See Akt.-Ges.
Mathews, J. A ..............  181.843
Matthews, A..................  190,974
Mauss, W .......................  173.709
Mazars. Soc. Anon. des Etab­

lissements Olivet et. See 
Soc. Anon.

__ IL
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ULTIMHEAT®
VIRTUAL MUSEUM F.................  195,303

Meister, A......................  179,068
„  D. J ................ 175,908

Meker, G. A. I l ..........  186,897
Mertens, G.....................  180,303
Merz. C. H ....................  176,149
Mens A McLellan..........  176,149

181,501
Meta Akt.-Ges...............  216.510
Metropolitan - Viekers Electrical 

Co., Ltd. ... 206,651. 208,841 
215.171. 217,691. 224,945

Mill. A. G......................  202,716
Mills, B ..........  169,961. 184,198

„  F ...........................  216,294
Miner, C. S................... 203,691
Mitchell, F .....................  166,955

„  G. P...............  243.875
,. W . T.............  175.430

Moore, F ......................... 243,905
Morgan, J. S. 170,617. 174.690

174.974
Morineau, A.....................217.453
Morison, D. B ............... 173.534

183,534. 199,748. 214.328
216,257.

Morison, D. B ............... 243,420
Morison, B. B ............... 143,420
Morle i/ Co., Bastion-, See 

Bastion.
Morris, A. D .................. 200,174
Morshead, L. R. .......... 175,404
Mort, J ...........................  188,415
Morterud, E ..................  156,595
Mower, G. A .................. 165.129
Muchka, J. ... 205,468. 240,113
Muller Ges...................... 200.263
Miinzinger, F ................. 180.025
Murphy, R. N............... 360,516
Murray, R. W ............... 218,575

„  T. E ................  227,156
Murray A Co., Ltd., R. S.

218.575
Mycock, W ..................... 211,977

Naamlooze Vennootschap Fab- 
riek van Stoom-en-Andere 
Werktuigen II. Jonker A 
Zoon.............................  184.092

HEATING LIQUIDS Ac.

Onofrio, L. d ’................ 166,531
Ostertag, J ...................... 202,263
Owen, B. J .................... 235,498

», W. H ................  228,217
228,218

Owens, C. W .................. 200,028

Page, J. H ...................... 159,751
Pansky, A.......................  221,702
Park, A. J ......................  169,355
Parncutt, A. E .............. 163,558
Parram, R. W ............... 185,288
Pattison, C. M..............  219,067

241,264
Pearce, F. R. R. J. ... 182,028

189,713. 204.997
Pearson, S. W ............... 207,625
Pease, E. L ................... 168,609
Peire, T. ....................... 207,169
Peoples Savings d Trust Co. of

Pittsburgh.................... 240,501
Percival, B. ... 199.061 \Appx~\
Perkins, F. A................  212,456

226,890
„  J. E. S..........  *226,890

Perkins, Ltd., Barford A*. See 
Barford.

Perlowski, B ..................  203,398
Perry, S. J .....................  207,625
Petterson, P. 0 .............. 172.556
Phillips, F. G ................ 170.210

„  II. C. 199,086 [Appx'] 
Pictor-Wayne. See Wayne.
Pilling, H .......................  233,566
Plant, L. G.................... 214.769
Potterton. T ...................  191.946
Pourcel, M. L. 167,750. 187,963
Powell, W . F .................. 233,408
Poncer Specialty Co. ... 205,923

206.445. 229.726 
Preston, J. R   182.967
Price, A. L ....................  162.144
Price. J...........................  206.804
Proctor, E .................. 202.018

„  W . F .................. 197.071

Quaker Oats Co............  203.691
Navlor, S........ 192.824. 220.101
Negrier, P....................... 217.453
Neild. J ........................... 234,289
Nelson, A........................ 213,766

„  T. B .................  213.766
New Geysers, Ltd......  187,674

223,483. 238.678
Newham, G ....................  227.344
Newnes, J ......................  243,578
Nicholson-Hill. See Hill. 
Norris. F. A ., \trading as Norris

A Co.. F. A .l ........... 160.111
Nunn, T. E .................  165,329

Oakley, P ........................  219.764
Ogden, W . J ..................  181,06G
Olivet et Mazars, Soc. Anon. 

des Etablissements. See Soc. 
Anon.

Radiation, Ltd............... 214,465
Rafn, R ...........................  208.140
Rees, T. L. II..............  189.312
Reik, H ........................... 198.651
Resek, M ......................... 222,498
Reynolds, J. E .............  242.066
Rheinische Stahlwerke Abt

Rohrenwerke...............  204,700
Rhodes, R. J .................. 228,714
Richardsont E. L .......... 230.479
Richardson, W . H. ... 219.764 
Richmond Gas Stove A Meter

Co., Ltd......................  166,792
Rickard. P. E ............... 243.064
Rider, D. 
Ries, F. 
Rigby, A.

218,723.

188,623.

218.807 
221.957
209.612
209.612

Ringbom, O. A..............  199.978
Riva, O. B .....................  236.090
Roberts, A. N............... 186.714

„  C......................  189,688
Robertson, T. E ............ 205,923

206,445. 229.726
Robinson, E. L ..............  225,576
Robinson, H. 176,473. 208.231

„  W . N........... 182,904
Robinson A Son, Ltd., T.

182.904
Robson, P. W . 180,512. 200,229 
Roessler. See Deutsche. 
Rooke, A. G. Shirling-. 200.345
Ross, J. H. .................. 217,701
Rosser A Russell, Ltd. 201.345
Roszak, C.......................  233.149
Rouse. E. C. 178.543. 178.886 
Row, R. R. ... 169,961. 184.198
Rowell, J ........ 159,804. 213,167

,, R. II .................  159.804
213.167

Roxburgh, A. B ............ 159.-804
213.167

Rumery, C. C...............  171.353
Rushen, P. C...............  157.690
Russell, E. S ...............  186,703

„  G. D ............... 178.955
197,530

,» J. N...................  201,345
Russell. Ltd., Rosser A. See 

Rosser.
RusseU. d Co., TTood. See

Wood.
Rutter, J. M..................  165.533

Sahel A Scheurer Ges. 218.239
Sacerdote, S...................  2:18.510
St. Léger, A ..................  166.792
Samuelson, F ................  173,068
Saudstrôm, G. E ..........  195,039
Saxegaard, A.................  211.490
Saxon. J..........................  164.854
Schaidhauf. A................  188.811
Scheitlin, E. 157.903 [Appr]
Schellenberg, H ............  156.26*
Scheurer Ges.. Sabel A. See 

Sahel.
Schimonskv. II. von Schimonv-,

214.996
Schlueter, P. H ..............  156.703
Schmidt’sche Heissdamnf-Ges.

234.119
Sch midt'schc He issda m nf-Gc*.

201.536
Schmidt, W .................... 169.275
Schofield, L. 165,610. 172.207 

194.088. 227.565 
Schückher. Technisehes Bureau

A. See Technisehes.
Schwartz, A...................  228.926
Schwieger, A..................  24*2.160
Scott. T. G ....................  164.2*20
Sebald. L. E..................  20*2.944
Seecombe. C. P .............. 163.573
Seiffert A Co. Akt.-Ges.. F.

- 230,798
Selvey, W . M................ 175.404

xiv
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Severn, J. A..................  209,259
Shaw, C..........................  172,991

ff E. E ....................  162,413
Shepherd, A. J ..............  243,1*2
Shirling-Rooke. See Rooke.
Shoemaker, G. E ..........213,189
Shuttleworth, Ltd., Clayton &. 

See Clayton.
Siciliano, A.....................  202,340
Siemens - Schuckertwerke Ges. 

214,212. 214.965. 221,500
234,096. 241,939. 242,959
243,094.

Simmermacher, TV. ... 241,939
Simon, L ......................... 199,907
Simpson, W7. M.............. 165,299
Slade, H ...................... 204,162
Smith, A. ..••••............. 16 /,9 14

„  C.......................  234,016
„  C. II. 235,799. 237,012
„  D . V. H .......... 158,800

195,918
„  L . F .................... 229,005
„  N. S....................  217,389
„  P. A ...................  165.533
„  S.......................  224,334
„  S. C.................... 242,680
„  T. H. 234.016. 235,799

237,012
Smither, W . H ..............  104.453
Soc. Anon. des Etablissements 

Olivet et Mazars. ... 243,732 
Soc. Anon. des Fonderies et 

Distributions d* Eau à Cirev. 
199,907.

Soc. Anon. ItaVana C. Ansaldo
d Co............................  179,072

Soc. Anon. La Générale.
167,619

Soc. Anon. Radiolux. 167.498 
Soc. Française des Construc­

tions Dabcock et Wilcox.
172,894.

Soc. L'Auxiliaire des Chemin de 
Fer et de l ’Industrie. 165,053
171,966.

Solomiac, E. .T. E .........  239.042
Spates. F. G .................. 171.353
Spearing, A. II .............. 232,327
Speight, Ltd., Binns à. See 

Binns.
Squire, R .......................  159,036
Staniforth. IT................. 216,362
Starkie, R. E ............... 184.124
Statham, A. E ..............  177,230
Stephenson, A............... 161,424

„  B ............... 233,829
Stender, W ....................  243.094
Sterry, N ........................ 191,957
Stewart, J ......................  217.130
Stierle. K .......................  225.557
Still, E. H ..................... 198,775

„  W . J ....................  193.429
Still & Sons, Ltd., W . M.

198.775
Stimex G as Stove Co.. Ltd.

166,455

?»
i»

Stimson, E. F. 166,455. 184,056
Stockdale, G ..................  230,536
Stott, V. H. 165,610. 172,207
Strudwick, W. C..........  207,923
Sugden, Ltd., Ilartley &. See 

Hartley.
Sugg, P. H. 207.314. 232,694 
Sugg & Co., Ltd. W . ... 207,344

232,694
Sulzer Frères Soc. Anon.

157,307. 157,901
Sumiyama, R ................. 227,059
Suttle, C. E ..................  221,744
Swan, Hunter, & W . Richard­

son, Ltd......................  176,872
Swinburne, J .................  206,211

Taft, F. W . R ..............  199,433
Tanslev, G. E ............... 191,641
Tapp, P..J. R ................. 186,553
Taylor, C........................  237.470

J .........................  209.922
W . H ................  172,991

„  W . Martin-. ... 239.038 
Technisehes Bureau A. Schück-

her................................. 193,854
Tervet, J. N..................  175.406
Textile Illuminating & Engineer­

ing Co., Ltd............... 165,145
Thermal Industrial & Chemical 

(T.I.C.). Research Co., Ltd. 
170,617. 174,690. 174,974
215.095. 218,723. 218.807

Thompson, A. 208,600. 243,568 
„  T. 235,308. 244,172 

Thomson-llouston Co., Ltd., 
British. See British.

Thorp, F .........................  165,145
„  H. T ..................  165,145

Timpson, F. M ..............  199.173
Tirage et Ventilation Méca­

niques. .....................  224.219
Titan-Patente Akt.-Ges. 227.131
Tocchio, M.....................  210.329
Todd, 1...........................  204.103
Topp, W . B. 174.937. 205.175
Trevithick, F. H ..........  170,326
Tucker, R. E ................. 243,420

i Tugwood, R. J ..............  164.279
Tullett, W’ . E ...............  159.259
Turpin, E. B .................. 190.528

Ulli, A........
Ure, G. A.

.........  204,334
..........  235,005

Vacuum Candv Machinerv Co.
156.703

Vanatter, P. 0 ..............  213.150
Vandevelde. A ............... 161.528
Vejvalka, J ..................... 243.934
Vemieven. E. J ............ 178,440
Vianelio, E ..................... 176.009
Vickers Electrical Co., Ltd., 

Metropolitan-. See Metropoli­
tan.

Vincent, C». T ............... 178.042
„  W . P ..............  178.042

Vischer, A.

ULTIMHEAT® 
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Wagner, F ......................  174.998
Wallace, W . M..............  156.025
Walton, H ......................  202,018
Walter-Martin. See Martin.
Warburton, J ................  211,402
W annan, J ..................... 185.545
Warrener, G..................  211,402
Waterworth. H .............  205.639
Watson, A. R ............... 164.287

„  J. H ................. 188,572
lYatterson, TV. A ..........  164,279
Watts, J. S.................... 218,723
Wavne, P. F. W . Pictor-,

178,042
Webb, G. W .................... 1*13,871
Weeks, E. G. 176,149. 181,501
Weir, C..........................  136,396

,, J. G. ............... 11 < ,625
Weir, Ltd., G. «fc J. ... 163,224 

169,084. 177,625. 233.836
Weir of Eastwood, [William

Douglas], Baron........ 233,836
Weirauch, C..................  238.309
West, S. R ...................... 231.283
Westermann. 1..............  185.619
Westinghouse Brake i* Saxbv

Signal Co., Ltd.......... 168,713
180,429.

Wevmes, G. R ..............  177.264
Wheeler. H. J. 200.403. 232,856
Whitaker, H ..................  204.655
White, W . A.................. 180,471
Widstrom, A. D ...........  207,168
Wilcox, I.td.. Babcock «&. See 

n«hr*r»r*k
Wilkinson,* G .................. 168.705
Willans, K. W ..............  173.141
Williamson, H. G........211.046
Wilson, 1........................  172.263
Winterflood, B. W. ... 162,121 
Withers, J. S. 200.392. 203.159 

210,893. 214.427. 225,898
Wood, P. N. 178.955. 197.530 
Wood, Russell, & Co. ... 178.955

197,530
Woolnough, J. W .......... 218.519
Worssam & Son, I.td., G. J.

219.617
Worthington Pump & Machinerv

Corporation.................  239.838
TYorthinqton Pump d Machinent

Corporation.................  195.883
Wortley, G. W ..............  179.367
Wvss, et Cie, Escher. See 

Akt.-Ges.

Yarrow. H . E ............... 234.372
Yates, H. J .................... 214.465

., S...........................  228.327
„  S. R ..................... 176.872
„  W .......................  228.327

Young, E. C..................  227.206

Zeitlin, II ....................... 223,780

- — xv
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CL ASS 64 (i)

HEATING LIQUIDS AND GASES

Latents hâve been granted in ail cases, unless otherwise stated. Drawings accompany the 
Spécification where the abridgment is illustrated, and also where the words Drawings 
to Spécification follow the date.

PERIOD 1 9 2 1 — 2 5

1 5 5 ,8 6 4 . E l l io t t ,  W . S . July 17, 1019.

• Fecd-watcr, heating.—Water to be heated is 
passed into a chamber 2 by a pipe 3 communi- 
cating with pans 5 ; from these, the water flows 
into spraying-troughs 6 which discharge on to 
distributors 7 comprising alternate shallow pans 
having a central opening and plates having step- 
ped surfaces. Steam enters the chamber 2 by a

pipe 13 and impinges against a cap 15 having a 
number o f ribs and against which particles of oil 
are drïven and collect in a chamber 11 below; 
this chamber also serves as an overflow for excess 
water, which however is intended to be main- 
tained at a constant level by means of an inter- 
connected float 10 and valve 8.

500. Wt. 108A/348. 7/21. C.P.Lcam. Ps 2071.
T A
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W a l la c e ,  W . M . March 10, introduced, separately or together, into heated 
pipes wherein the reaction takes place. The 
figure shows one form of apparatus in which the 
reacting materials are respectively forced by 
pumps 1, 7 into the connected pipes 2, 6, which 
are provided with valves 12, 13 and are heated 
in the tank 4 and métal bath 8. The outlet of 
the product is controlled by the valve 11.

1 5 6 ,4 3 2 . G a n ta is , G . Feb. 25, 1020.

Digesters.— Means for cleaning out digesters 
comprise a funnel M with one or more outlets 
P, Q adapted to fit into a closable hole L  in the 
perforated bottom D and a pipe G for directing 
a stream of water into the funnel from which it 
passes above and below the false bottom. In a 
modification, the funnel extends upwards to about 
half the height of the digester.

FI G.4.
Internally-fircd boilcrs. —

In a gas-heated boiler for 
water or steam, the hori­
zontal bumers c are in- 
serted into the combus­
tion chamber a at the 
upper end o f the boiler so 
tbafc the fiâmes corne in 
contact with the surface 
next to the hottest water.
A flattened eonical water 
chamber b in the heating- 
chamber a lias an en- 
largement d, forming a 
cross chamber, on the side 
of which rests a baffle e.
The products of combustion
circulate around the chamber 6, down the tubes / ,  
into the chamber g, and up the tubes h to the 
outlet chamber i. escaping through the outlet 
tube j. To drain away the water of condensa­
tion which accumulâtes at starting, a tube l is 
fixed in the chamber g.

1 5 6 ,2 6 4 . S c h e lle n b e r g :, H . June 13, 
1917, [Convention date']. Void [Published 
under Sect. 91 of the Act].

Digesters. —  Liquids, solids, or gases which 
react at high températures under pressure are

1 5 6 ,5 9 5 . B lo r te r u d , E . Nov. 7, 1917,
[Convention date].
Sect. 91 of the Act].

Heating water. —
Ileat is transmitted 
from one liquid to an- 
other by causing air to 
pass up a tower A down 
trhich the first falls in 
spray form and then up 
a tower B into which 
the second is sprayed, 
the cooled air return- 
ing to the tower A to 
repeat the cycle.

1 5 6 ,7 0 3 . V a c u u m  C a n d y  M a c h in e r y  
C o., (Assignées of Schluetert P. H.). Sept. 5, 
1913, [Convention date]. Void [Published 
under Sect. 91 of the Act].

Boiïtng-pans ; digesters.—A furnace 10 and pan
14 can be lowered from or raised to a tight hood
15 by a screw-mounted support 30. The hood 
15 communicates with a direct-contact condenser

Void [Published under

2



40 by a tube 42. 
nected by a tube

FIC.I

drive a fan 56 supplying air to the gas burner in 
the furnace 10.

from the steam-pipe b, between the stop valve 
a and the pump. If the preheater d is not 
fitted, the pipe /  opens directly into the feed de- 
livery.

1 5 7 .9 0 1 . S u lz e r  F r è r e s ,  S o c .  A n o n .
July 30, 1918, [Conrcn/ion date]. Addition 
to 157,307. Void [Published under Sect. 91 
of the Act].

CL ASS 64 (i), HEATING LIQUIDS &c.

A motor 48 drives a pump con- pump c, the steam supplv to the prehe 
43 to the condenser and may fitted in the feed-pump delivery circuit,

ULTIMHEAT® 
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ater d,
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1 5 7 .3 0 7 . S u lz e r  F r è r e s ,  S o c .  A n o n .
April 6, 1918, [Convention date]. Void [Fub- 
lished under Sect. 91 of the Act].

Fced-water, heating.—A heat exchanger is con- 
structed from a sériés of éléments each compris- 
ing fiat headers b connected at their edges by 
tubes a, which may be of elliptical cross-sect ion. 
The walls of the headers are stayed by tubular 
rivets g. The éléments are separatelv connected 
by connections d,, d2 with outlet and inlet con­
duits c ,, c2. The outer heat exchanging medium 
may fiow in a direction parallel to the tubes,' 
entering and leaving the bank between the 
headers.

157 ,6 90 . X tushen,
Akt.-Ges.). June 26,

Feed - water, heat- 
in <J-—In an arrange­
ment for feeding a loco­
motive boiler e by 
means of a piston feed-

P .  C., (Knorr-Brcmse 
1920.

Fced-water, heating. —  Ileat-exchangers con- 
structcd as described in the parent Spécification 
are provided with closable openings i in the 
headers b for the introduction of cleaning devices. 
The tubes a are of circular cross section, and the 
connecting pipes d2 hâve flanged joints h with 
the headers b.

1 5 8 ,2 1 9 . G r is c o m -R u s s e l l  C o., (As­
signées of Brown, S.). Jan. 26, 1920, [Con­
vention date].

:----------
/

Feed-water, heating.
— In a power plant 
arrangement, t h e  
vapour line 8 from the 
evaporators 1, 2 to the 
condenser 7 is fitted 
with a branch connec­
tion 13 to the hot well 
10 which receives the
exhaust from the rest of the plant, and means 
are provided, controlled by the température of the 
hot well. for regulating the quantity of vapour 
delivered thereto. As shown, the condenser 7 
fonctions as a feed-heater, and the branch pipe 
13 is provided with an automatic back pressure 
valve 14, controlled by a diaphragm 15 fitted with 
a pipe connection to the hot well 10. The tem-

3 A2
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the open lieater 20' is maintained at 
itmospheric boiline point with a conséquent mini­

mum size of feed-heater or condenser. The feed- 
heater 7 lias a drain connection 9 to the open 
heater, the evaporator coil drains being connected 
to this pipe by the pipe 6. A riser 11 leads from 
the pipe 6 to the feed-heater 7 so that any excess 
in température of the drains over the feed-heater 
température resuîts in the “ flashing”  of a portion 
of the fiuid into vapour which passes to the heater 
as described in Spécification 158,220. A part of 
the vapour in the pipe 8 may be used in a feed- 
heater for the evaporators, or a second feed-heater 
may be fitted in sériés with the feed-heater 7.

4 a portion of the liquid “ fîashes" into vapour and 
passes as steam to the heater 4, traps 14, 17 being 
fitted, as shown. The pipe 12 joins the drain 
from the heater 4 which passes the open-heater 0.

1 5 8 ,2 2 0 . G r is c o m -R u s s e l l  C o., (As­
signées of Brown, S.). Jan. 26, 1920, [Con- 
vention date].

Feed-water, heating.—In a power plant ar­
rangement, the make-up feed is supplied by 
evaporators 1, 2 connected in cascade, the vapour 
pipe 3 from the evaporator 2 passing to the feed- 
heater 4, and the coil drains being connected by 
pipes 12, 13 to the second feed-heater 8. The 
feed-heaters are in sériés and the water is sup­
plied by the pump 7 from the plant open-heater 
6 which receives the exhaust from ail the main 
and auxiliary engines. The heater 8 drains to 
the pipe 12 and a riser 16 is fitted so that if this 
drain is at a higher température than the heater

In a modification, both the coil drains are simplv 
connected by separate leads to the heater 8, 
which drains to the heater 4, the vapour from the 
evaporator 2 ail passing to the heater 4, which 
is drained to the open heater 6.

1 5 8 ,3 0 5 . I ia n c h e s te r ,  F . W . Oct. 15, 1919.

Heating air.—A ther- 
modynamic engine is 
used in conjonction 
with a heat-exchanger 
for supplying warm or 
cold air. The engine 
comprises a pair of cyl- 
inders, the piston in 
each performing the 
double function of com- 
piessing air on one side 
and exhausting ou the 
other. The valve ar­
rangement shown in 
Fig. 4 is preferably 
used and, in the exam­
ple shown, is operated 
by eccentrics a n d  
mounted between the 
cylinders. In Fig. 6 
tlie apparatus is shown 
as supplying warm air. 
Air entering at P 1 
passes into the header 
M and into the valve 
chest b3, Fig. 4, for 
example, bv way of the 
valve C. Thence it 
flows through cylinder 
port a*, Fig. 3, into 
the cylinder A above 
the piston. At the 
botfom of the stroke

B *
u&z'- i

f 1J •

r y (— i

4



-_____ v / - \  ______
X X  ( 9 ^ )
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the air which has been slightly expanded and 
cooled due to the action of the cut-o£f sleeve c#, 
Fig. 4, is passed back into the valve chest b3,_1. * 1. •_ _________i_ il- - _______ i____LJS ____J

1 .SR SQS r i lh a  r  r .lp p tr ip  TTpafrpr
H3LTIMHEAT®\ P i a a ai.uu.vjc;«j . x î iu a r  j j ie t tx  î t  n c a i c r

and K r a t t ,  C. Sept. 5, 1919. VIRTUAL MUSEUM

passing to the beat exchanger Q by wav of the 
port b° is restored to normal température, by 
water, for instance, returning through the port 
b,ü to the compartment b6. At this time the 
valve C1 allows communication between this 
space and the space b8 whereas the lower element 
of the valve C closes the aperture between b6 and 
b7, so that the returned air passes through b8 to 
the lower cylinder port a5 to the space beneath 
the piston being drawn in by the up stroke. At

the end of the up stroke the lower eut ofr sleeve 
o f the valve C1 lias not yet fallen so that on the 
down stroke the air is re-compressed to atmos­
phère pressure at which point communication is 
opened between the chest b8 and the header N 
and the warmed air is discharged through the ven­
tilât ing conduit L. The other cylinder is working 
similarly but in opposite phase. In the modifi­
cation shown in Fig. 8 the cycle is inverted, air 
being first compressed, cooled by heat exchange 
with atmospheric air supplied by the fan U in the 
exchanger S and ultimately delivered cool by the 
trunk T. The warmed air from the exchange 
passes by the conduit V, and a valve arrangement 
\V permits any desired mixture to be supplied.

IVater supply and delivery.—An air release 15 
in a container 2 is kept open by a cône 13, while 
the water-supply valve 3 is admitting water. 
When a predetermined quantity has entered, the 
valve 3 is closed and a float 5 rises and switches 
on current to electric heaters 4. On the génér­
ation of steam, the valve 15 being closed^ the 
water is delivered automatically through a siphon 
17, and the current is interrupted by the falling 
of the float.

1 5 8 .8 0 0 . S m ith , I>. V .  H . Mardi 18,
1920. Addition to 144,783.

1 Yater-tube boilers.— In a boiler of the kind des- 
eribed in the parent Spécification, the sinuous 
tubes a1 are placed closely together and with 
their bends meeting at the middle of the boiler, 
thus forming two side flues h1. The gases flow 
forwardly through the sides flues and then pass 
to the outlet at the back of the boiler through an 
upper flue h2. The tubes /  arranged at the back 
and bottom of the boiler open into an upper 
header b2 in communication with the drum d. 
The bottom of the drum is connected to the lower 
•ends of the tubes by downeomers o1.

5
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Squire, R . Nov. 26, 1919.

Fl G .4.
Y
Y'

/

•

Portable and small liquida 
heaters. —  Apparatus for sup- 
plying hot water under pres­
sure is heated by a burner 
the gases from wliich pass 
tbrough a coiled pipe V and 
up through a flue U. Pres­
sure is obtained by means o f a pump X , operated 
by a handle Y 1, which forces in air above the 
liquid.

U
V

1 5 9 ,2 3 4 . G abet, G . Aug. 6, 1919.

FJC.9^  , /  n c .3 . f  
^ . 6  b

Bloch or slab form boilers.— The front face or 
wall of a boiler for domestic and like heating- 
sy stems is formed at its upper end with an arcu- 
ate or bulged portion arranged at sucb a height 
as to form practically no obstruction to the pas­
sage of gases &c. to the flue. Figs. 1 and 3 
show constructions of boilers of block form com- 
prising a lower part a and an upper bulged part 
/;, lioflow side cheeks /  on each side of a hearth 
i being incorporated in the latter construction. In 
the construction shown in Fig. 7, the boiler com­
prises upper and lower headers a1, b1 arranged

in vertical line and connected by a sériés of ver­
tical tubes o liaving bulged portions o1 at their 
upper ends. One or more horizontal tubes n 
connecting the outer tubes may be on the inside 
of the bulges, and a guard q may be added to pre- 
vent direct contact of the fiâmes with the tubes. 
The lower header a1 may be extended as shown 
in Fig. 9 to form side cheeks, the ends of which 
are connected to the upper header b1 by curved 
tubes s. A light non-return flap valve f, Fig. 
10, may be located in the inlet tube h to the 
boiler adjacent to an enlargement v in the tube.

1 5 9 ,2 5 9 . B ovis, Zitd., and T u lle tt , W . B.
Nov. 13. 1919.

TVashing - boilers ; 
noter suppiy and de. 
liverij.— With a boiling- 
pan b liaving a water 
inlet /  at the bottom 
and outlets h at the 
top, a three-way valve 
is combined which 
Controls the suppiy of 
eold water to the bath 
or other place supplied, 
and also to the pan b. 
Water entering at i is 
directed through one of 
two opposite outlets /, 
by a hole m in a sleeve 
l rotating with the 
valve stem n. In 
one position of the 
valve cold water passes 
direct to the bath, in 
the other the cold water 
entering the pan b 
causes hot water to flow 
to the bath by the out­
lets h.

F l^ 2 .

159 ,498 . Haag*, J. Feb. 21, 1920, [Con­
vention date].

Fecd-water, licating.— The liquid in a steam or 
other vapour generator 1 is maintained at a con­
stant level by connecting the liquid and vapour 
spaces to the liquid space in a closed réservoir 
3 the pipe 2 which connects the vapour space 
with the réservoir opening into the réservoir at 
the level to be maintained. Vapour is led off 
from the réservoir through a pipe 5. The feed- 
pipe 6 may be connected to the réservoir. A 
baffle plate* 8 at the bottom of the vapour pipe 
compels the vapour to pass liorizontally through 
the body of the liquid. The liquid in the réser­
voir condenses the surplus vapour generated, the

store of heated liquid tlius produced being fed to 
the generator wlien the vapour demand rises. The

réservoir may be arranged with in or around the 
generator.

6
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1 5 9 ,7 0 0 . M a c D o n a ld .  J . Dec. 29, 1919.
ULTIMHEAT®

A door A occupies one side of the casing and must 
be opened to light the burner, so that an accu­
mulation of gas in tlie casing is avoided.

Fced-7vater, heating.—Water enters the cham- 
ber E through a spring-controlled valve E 2 in a 
circular sheet form and, striking against the wall 
and the projections b3, falls into the chamber B, 
where it gathers over a perforated plate B 5 
through which steam entering at B 7 passes, finallv 
flowing under a bell B8 over the edge of a funnel 
B2 into the collecting chamber C. Baffles C5 
and b4 assist respectively in distributing the steam 
and giving the water in B a gyratory motion 
Spécification 3306/74 is referred to.

1 5 9 ,7 5 1 . P a g e , J . H . Feb. 3, 1920.

lnstantanco7i8 ivatcr-hcaters.—In an instan- 
taneous water-heater, water is caused to flow 
downwards in a helical path over a sériés of trays 
B, Figs. I  and II, arranged in a casing. Each 
tray occupies lialf of the cross-section of the 
casing, and the trav below also occupies half, 
but in a direction at right-angles to the tray 
above. The edge of the tray is partly eut away 
as shown in Fig. II ., to allow the water to over- 
flow, but sufficient of the side wall is left to re­
tain some water in the bottom of the tray and 
prevent damage by overheating. The water is 
heated by a gas-burner below, and the combustion 
Products pass upwards under and over the trays.

1 5 9 ,7 6 5 . A d d y m a n , W . P . March 17,
1920.

Feed-water, heating. —  Feed-water heating 
tanks C in the side flues of a Comish or like 
beiler hâve vertical parallel sides curved or flared 
outwards at the top c1, the outer surfaces of the 
tanks thus conforming to the surfaces of the 
wall s which they replace.

7
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VIRTUAL M198EUM R ow ell, J ., R ow ell, R . H ., and
Xtoxburg-h, A . B . Aug. 23, 1920.

rir . iBlock or slab jorm 
boilers. —  A water- 
heater of the type 
ccmprising a water- 
chamber a provided 
with a ring of ver­
tical heating-pipes d, 
the water entering 
near the bottom and 
leaving at the top, 
said heater being pro­
vided with a gas- 
burner / ,  is character- 
ized bv the inlet pipe 
m  extending up the 
water-chamber. A 
rot a table flue cham- 
ber k with an outlet 
nozzle p, may be pro­
vided. The ehamber 
a may be cylin- 
drical and made of 
sheet copper, and
may be fitted with top and bottom brass castings 
b, c soldered to the ehamber and provided with a 
ring of vertical copper pipes. The burner /  is 
supported by a boit h carried by the plug y, and 
is fitted with a deflecting plate g , the pitch circle 
of the tubes being so chosen that it agréés with 
the annular dame produced by the burner. The 
heater is primarily intended for domestic pur- 
poses, but it may be fitted in sériés with the 
boiler situated at the back of the kitchcn fire.

160 .111 . N orris, F . A ., (trading as Norris 
& Co., F. A.), and D u tton , H . W . July 5, 
1920.

FIC.I.

— /
— —  ............-À A

V V V.V.T̂ il

Small liquid-heater s.— Hot-water circulating- 
radiators and like lieating-apparatus such as con­
tainers for warming water for domestic and other 
purposes, are fitted with an exterior heating 
ehamber 1 provided with an electric immersion 
heater 3, said ehamber being connected to the 
upper and lower waterways, the upper water- 
way being provided with a distributing pipe 10, 
open at the ends and the walls of which may be 
perforated, and the lower waterway being pre- 
ferably fitted with a displacement body which 
may consist of the tube 14. A water-level cock 
12, safety-valve 13 and filling plug 11 are pro­
vided. The whole apparatus constitutes a com­
plété and independent hot-water radiator.

1 6 0 .2 0 5 . K-irke, P . S t . G ., and B risto l A éroplane Co., Xitd. Oct. 17, 1919.

Water-tube boilers. — The 
tubes of a water - tube 
boiler in which the heating 
gases travel in the direc­
tion of the lengtli of the 
tubes are so arranged as to 
fcrm the boundary walls 
of a number of sépara te 
fiues, and cores or baffles 
are inserted in each of the 
fiues. Tubes a, Figs.
2 and 3, closed at both 
ends and having enlarged 
heads b formed with fiat 
faces are so arranged and 
welded together at their fiat 
faces as to enclose separate 
flue spaces o. The heads are 
placed in communication 
with one another through 
perforation in their welded 
faces. The feed-water flows 
from the collector of a feed- 
heater l into a main n supplying rows of tubes, 
llelical baffles or cylindrical cores are inserted in 
the fiues. Tn a modification, tubes of the same 
diameter through ou t and connected to upper and

lower cross tubes are so arranged as to enclose 
separate fiues. The flue may be separately 
heated.
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Dec. 16, 1919. 1 6 0 .9 6 8 . M a n n , E grerton , <Sc Co..\/WT*ML MUSEUM
and J a y , S . A . Jan. 9, 19*20.

Boilers.— A cluster of inter-connected tubes, 
each closed at its lower end and diverging from 
a common centre, is used for heating liquids. As 
sbown in Fig. 1, such a cluster B may be enclosed 
in a casing A which may be water-holding. Water 
is caused to circulate down and up the tubes 27 
under the influence o f heat, by a baffle 28, Fig. 4, 
which extends nearly to the closed end. More 
than one cluster can be used in the outer casing. 
Air for combustion is preheated in an annular 
passage 16 at the bottom of the casing. When 
liquid fuel is used, it is supplied through a pipe 
20 opening into a flared pipe 19 which delivers 
into the annular passage 16.

Beference lias becn directe d b y the Comptrollcr 
to Spécification 149,026.

1 6 0 ,5 1 7 . HLay, H . Dec. 17, 1919. No
Patent granted (Scaling fee not paid).

Heating liquids.— Re­
lates to hot water appara- 
tus of the kind in which 
a combustion ehamber is 
immersed in and open to 
the water for direct con­
tact of the heating 
medium with the water 
and consists in providing 
a gauge screen for pre- 
venting flames from pass- 
ing above the water level.
a combustion ehamber 2 adapted to be supplied 
with fluid fuel and air or oxygen through pipes 
5, 6 and having a sparking plug 3 in a side pas­
sage. Screens 8 or 9 are provided to prevent 
flames passing above the water level. One or 
mere baffles may be arranged in the boiler. The 
ehamber 2 may be placed centrally or out of 
centre.

FIC.I.

Heating air.—An air heater primarilv-intended 
for motor-vehicles comprises a central ehamber 
1  through which, for example, engine gases pass, 
traversed by tubes 10 and enclosed witliin an outer 
casing 7 finished with a perforated top. The 
interspaee is filled with looselv paeked asbestes 
wool or silica cotton. Air entering through holes 
eontrolled by flaps 18 is filtered in passing be- 
tween the casings, and is heated in passing 
upward through the tubes 10. Longitudinal and 
cross baffles may prolong the path of the exliaust 
gases, and the flaps 18 may be inter-connected 
with a butterfly valve in the exliaust pipe 2.

1 6 1 ,2 6 9 . E d e n b o r o u g 'h , H . Jan. 5, 1920.

Digesters.— A high-pressure digester or auto­
clave is provided with means whereby it may be 
rotated with its axis inclined 30° to the 
vertical, and is fitted with stirring means, pre- 
ferably consisting of a tube 14, with a blind end, 
fixed eccentrically within and rotating with the 
autoclave. In the preferred form, the autoclave 
1 is fitted at the bottom with a screwed pivot 4, 
engaging a phosphor-bronze bearing 6 secured to 
the base-plate 7. The base-plate is provided 
with an inclined pillar 8 fitted with an arc-shaped 
plate 9 carrying friction rollers 10, against which 
the flange of the autoclave rests. The friction 
rollers are rotated, for example, at 60-80 révolu­
tions per minute, by means of a belt passing 
around pulleys 11 mounted on the same spindles,
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lediate pulley 12 carried bv the 
The tube 14 mav be fitted with a ther- 

mometer, and may be removable from the outside 
so that the hole through which it is fitted may 
be used for filling and emptying the autoclave. 
A relief valve 15 and a pressure gauge IG are pre- 
ferably fitted to the apparatus.

161 ,424 . L yne, F . T ., B a n k s. W ., and 
Stephenson, A . March 18, 1920.

Block form boilers. 
—  A tank 1 lias a 
transverse partition 2 
carrying up-casfc and 
down-flow tubes 8, 4, 
horizontal flue pipes 
5 connected afc one 
end to a flue 12, and 
gas-bumers 6 extend- 
ing through the flue 
pipes 5 supplied with 
gas from a pipe 8.

FIC.2.

1 6 1 ,5 2 8 . V andevelde, A . April 8, 1920, 
[Convention date]. Void [Fubltslied under 
Sect. 91 of the Act].

FI C.I.*

Water-tube boilers. 
—Water passes from 
a vertical pipe 3 
through a sériés of 
superposed coils 4 
in parallel into a 
similar vertical pipe 
and tlience to the 
outflow. A burner 2 
may be suppl ied
with gas, only when 
the water is turned 
on, bv means of 
interlocking gears 
8, 9.

161 ,486 . KLirke, P . S t . G ., and B risto l
A éroplane Co., L td . Oct. 17, 1919.

IV a ter-tube boilers.—
The tubes of a water- 
tube boiler are so 
arranged relatively to 
one another as to form 
separate Hues in the 
direction of the length 
oi the tubes, and each 
flue is separately 
heated. Screw or other 
shape baffles or cores 
are inserted in the 
fiues. The tubes c 
connected at upper and 
lower horizontal tubes 
and arranged so as to 
form the walls of a 
number of fines, as 
described in Spécifica­
tion 160.205, are 
heated by liquid fuel 
burners b projecting 
into each flue.

161 ,879 . M a rtin . J . July 2, 1920.

Feed-water, heating.—The partitions in the 
headers a, b of an economizer comprise separate 
cell frames c , /  inserted from the ends. A plate 
i, lying on the bottom of each lieader, perforated 
where the tubes open, enables each frame to be 
slid easily into or out of the heater and clearance 
spaces g enable the gases liberated to escape. 
Baffles n with slots o may be fitted in the tubes 
exposed to the highest température and the 
economizer may be made of wrought iron.

162 ,079 . M ad d ock s, J . Z. N . Jan. 22, 
1920.

Heating water; boilers.—A  hot-water System 
comprises two interconnected boiler chambers 
T)1, D2, one for each of two bouses each heated 
by a separate fireplace, two storage eisterns J, J1,

and a single cold-water supply conduit K leading 
to one cistern. The two boiler chambers are so 
connected by side extensions that they constitute 
a single boiler which may be square in plan with 
a vertical flue E communicating with horizontal 
flues from the two fire-places.

(For Figure sec next page.)
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162 ,079 .
Fl C l.

1 6 2 .1 2 1 . W interflood, B . W . Feb. 9, 
1920.

FIG.I. /y

£ f i  -  C i

C((C C ]gpD O )l
Intcrnathj-fircd boilers.— A water-heater lias a 

water jacket A surrounding a sériés of radial con­
duction plates H in the central heating-spaee and 
an upper chamber G with a central flue H. In 
one form, Fig. 1, the water enters at N passed 
down the tube I to the bottom of the jacket and 
is delivered from the top o f . the jacket by the 
tubes L , O. In the form shown in Fig. 3, a 
central water chamber 8 is provided, and a valve 
W is so fitted that wlien it is closed only a small 
part of the water in the chamber G circulâtes 
fhrough the chamber S and pipes K, Q, T, thus 
beeoming quickly heated. On opening the valve 

, the whole of the water can circulate.

162 .144 . P rice, A . L . March 1. 1920. 
No Patent granted (Sealing fee not paid).

F1C£_

C A £
F1ÇL5

U
Portable and small liquid- 

heaters.—A support for a 
cup or otlier liquid-contain- 
ing vessel for fitting above 
a gas-burner or otlier 
illuminating-lamp lias a 
locating-ring A for fitting 
within or outside the chim- 
ney, a liood portion 13 for

preventing overflowing liquid from en 
chimney, and is pierced with lioles 
escape of the products of combustion, 
tional hood may be provided as at D, E, or F. 
Modifications are shown in Figs. 3 and 5, the 
latter of which has a gutter H for catching any 
overfiow. The lioles C may be omitted at one 
point to prevent overheating of the liandle of the 
cup.

Référencé has been directcd by the Comptroller 
to Spécifications 9477/85,. 12863/88, and 13298/01, 
[ail in Class 126, Stoves &c.].

OtTIMHEAT®
ViRTÜAL MUSEUM
for the

In .addi.-------------- ------

1 6 2 ,2 5 0 . A ktiebolaffet X ijungstrôm s #
A n stu rb in . April 23, 1920, [ Convention 
date].

FIG.I. F IGA. F IG.6.

FIG. $.

Heating air and gascs; heating liquids.— 
Relates to apparatus for transferring beat from 
one gas or liquid to another as from furnaee gases

11
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to air for co nbustion, from the foui air of a 
i-xi i air for ventilation, or from warni 

to eold water wlien changing the water in 
swimming-baths, in which the two fluids are 
passed alternately through the saine passages in 
a movable mass of régénérâtive material. The 
apparat us consists, in one form, of a rotating 
open-work or permeable dise 4, Fig. 1, arranged 
in the path of the furnace gases escaping from a 
beiler through the uptake 3 and of the air for 
combustion passing to the furnace through the 
conduit .5, separated from the uptake by a parti­
tion 10. The dise is rotated by gearing 12 and 
is filled with plates, ribbed or corrugated, form- 
ing passages for the air and gases. Preferably 
the plates are arranged parallel to one another, 
but they may be radial, or curved as shown in 
Fig. 4. The dise may be divided into compart- 
ments by radial and cireular ribs, as shown in 
Fig. 6, the compartments being provided with 
parallel plates 25 arranged radially or circum- 
ferentially. As shown in Fig. 14, the plates 25 
may be perforated or slotted, as shown at 62 and 
65, or sub-divided, as shown at 64 ; so as to mini- 
mize or prevent conduction of heat from the 
lower to the upper parts of the plates. The com­
partments of the dise may be filled with gravel 
or loose stone, slag, or tiles supported on perfor- 
ated plates 36, Fig. 15. Sealing-means between 
the circumference of the dise and the stationary 
wall 26 surrounding it are provided by plates 27, 
Fig. 7, resting in a recess in the wall and upon 
the edge of the dise, or by inclincd plates 28, Fig. 
9, resting in a recess in the wall and on the dise. 
To prevent the passage of gases between the par­
tition wall 10 and the dises, slides 30, Fig. 10, 
are provided on the partition and adapted to bear 
against the dise by gravity and by a weight 30a. 
Perforated steam pipes may be arranged above 
and below the dise for removing soot. For 
ventilâting rooms, the dise 4 is rotated in an 
aperture in the wall 50 so as to transfer the heat 
from the foui air forced through the conduits 3 by 
the fan 55 to fresh air forced through the conduits 
5 by the fan 56. The dise mav be stationarv and 
the conduits 3 and 5 rotated about the centre of 
the dise. A modification is shown in Fig. 11 in 
which plates 25 are arranged to form a cvlinder 
which is rotated so that the plates 25 are exposed 
alternately to hot gases passing through the 
cîiannel 3 and air passing through the ehannel 5. 
The plates 25 may be arranged so that their edges 
form a conical surface. The regenerative 
material may be arranged to oscillate in a recti- 
linear path instead of rotating.

1 6 2 ,4 1 3 . S h a w , E . E . Feb. 4, 1920.

1 6 2 ,4 1 3 .

1 6 2 ,9 1 1 . A h lg r im m . (nce G u n k e l) , H ., 
and K o c h s t r a t e ,  P . April 26, 1920.

Wasliing-boilers.— The top of the boiler t is 
closed by a deep hood p, forming a steam 
chamber," which is separated from the boiler by 
a partition m having a central hole through which 
circulating tube l protrudes. An externally- 
operated plate h, which lias an extension piece n 
for the insertion of tub.e 1, can be lowered, as in 
Fig. 2, to close the hole in partition m so as to 
divert the normal circulation over the clothes, to 
the upper side of partition m and thence to dis­
charge spout a. The discharge spout may be of 
the swivel type, the end when vertical being 
higher than the edge of the hole in plate m, tlius 
prevent ing discharge of liquid. Steam vents b 
may discharge to atmosphère or to a condenser 
fixed above the hood p, so arranged that the con- 
densed water drains back to the boiler. The 
clothes are compressed in the boiler by means of 
sieve e. Notches /  (shown on a reduced scale in 
Fig. 5) slip over serrated racks g on the boiler 
wall, and the sieve e is secured in the serrations 
by a part turn.

Heating liquids.— Comprises means for heating 
size in a yam-sizing machine. The size box A 
is set in a hot-water trough B and communicates 
by two horizontal pipes a, a1 with an auxiliary 
box C into which cold size is fed by a pipe B 
and maintained at a constant level by a float d. 
A steam jet E applied to the lower pipe a heats 
the size and circulâtes it through the two boxes.

(For Figure see ncxt column.)

1 6 2 .9 8 7 . F a lk ir k  X ron  C o., Xitel., and 
K e n n a r d , H . J .  Aug. 19, 1920.

Block form boiler8.—A self-contained water- 
heating device adapted for association with an

12



CLASS 64 (i), HEATING LIQUIDS fcc. f ? * 3 '
ULTIMHEAT®

arrangement. As shown, a boiler B, forming the 
back of the fire-space D and having fins i to 
increase the heating surface, is mounted in open-

VIRTUAL MUSEUM
ings j  in the sides 6 of a cnsing A which has back 
a, base c, and inclined upper wa »
Fcrwardly diverging wings g are formed intégral 
with the wall e which aiso carries a damper k 
adapted to control the boiler fine C. The boiler 
B may be connected to a hot water réservoir or 
to a circulating arrangement.

Interior, Register Grate, or Mantel Register, is 
entirely separate from the fire-grate, and com­
prises a casing containiug a boiler and a flue

Fl C I. 163 ,120 . Colem an, A . 3 .  Feb. 12, 1920.

Heating water.—
To enable a small 
quantity of the water 
in a tank a to be 
lieated quickly, the 
return pipe to the 
boiler lias an exten­
sion k sliding in 
guides m which eau 
be lowered at will so 
as to fit into a Socket 
in the return pipe 
connection i. The 
movement of the ex­
tension may be 
effected by a chain s 
and eccentric r oper- 
ated by a handle u 
or by any other 
means. A crnnk mechanism is also described. 
Spécification 106.683 is referred to.

163 ,224 . W eir , Iitd-, G . de. J ., and l.ang*, C. 31. J une 23, 1920.
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Fccd-icaier, hcating.—In apparatus for con- 
Jam and heating feed-water of the kind 

described in Spécification 126,014 which is com­
binée! with a two-stage ejector baving a condenser 
between the stages as described in Spécification 
163,214, [Class 71, Injectors &c.], the interstage 
condenser x is formed in the feed heater w by a 
partition 2 which divides the steam space. The 
first-stage ejector b draws air from the main con­
denser a by a pipe c through a stabilizing or anti- 
fluctuating valve / ,  and discharges to the com- 
partment x  of the feed heater w y through the 
tubes of which the feed-water passes. The air is 
drawn from the compartment x  through a pipe q , 
which lias a small drainage pipe u leading to the 
main condenser, by the second-stage ejector d 
which discharge into one compartment of the 
feed heater. Residual steam is condensed in 0 
condenser 7 by water from any source, which 
may, in the case of a ship installation, be sea- 
water.

Boïlers; wasliing-boiiers.— The bottom 1 of a 
kettle, boiler, copper, or other vessel for heating 
liquids is provided with a tubular coil 5 con- 
nected with the interior of the vessel by a 
number of tubes 4, 4a, 4fe passing through holes

in the bottom 1. The tops of some of the tubes 
are close to the bottom 1, while the rest of the 
tubes project upwards into the body of the vessel. 
The coil 5 is surrounded by a perforated exten­
sion 9 of the body of the vessel.

1 6 3 ,5 7 3 . Seccom be,
1920.

April 20,

Wasliing - boilers. —
A boiler with one or 
more troughs in one 
continuons frame is 
provided with a pivoted 
cradle A for the récep­
tion of clollies, opér­
ât ed by a trip bar B, 
for transferring the 
contents without hand- 
ling. A single waste- 
pipe drains the boiler 
and the troughs, and may be provided with a 
draw-off tap for supplying hot water. A remov- 
able pivoted sink and draining-board E fit over 
the troughs, and if a wringer is carried on the 
dividing partition between the troughs, it is 
pivoted so that it mav be folded down into one 
of the troughs. A towel rail II and a shelf G 
are also provided.

163 ,558 . P a rn cu tt, A . E . March 29, 1920.

1 6 3 ,7 6 5 . K.ing-, H . A . Feb. 17, 1920.

14
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Feed-water, heating.—
Feed-water heaters 32 take 
the whole of the exjiaust 
steam from a locomotive 
the resulting hot water 
coilecting in u central réser­
voir 47 from which pumps 
69 actuated from the link 
motion supply the boiler 
through the pipes 98. Ex- 
haust steam from the valve 
chest passes to the receiv-
ing chamber 33 at the forward end of the com- 
bined condensers and feed-heaters 32, Fig. 7. A

baffle 42 directs the steam against a ribbed par­
tition 38, separated oil coilecting in the sump 43 
whence it inay be led by the pipes 44 to the axle 
boxes. Steam passes through an aperture 39 into 
the inner concentric tube 35 of the heater 32. 
Cold feed from the tender is supplied through the 
pipes 67, 68 to the base 40 of the receiving 
chambers 33, through a valve 63, Fig. 16, con- 
trolled by a float 66 in the réservoir 47. The 
annulus between the inner and outer tubes of the 
feed heater has a baffle 36 which directs the 
water around the inner tube towards the junetion 
51 at which point the water mixes with the steam 
and passes to the réservoir 47.

1 6 3 .8 7 1 . W eb b , G . W . April 1, 1920.

Internally - fi r e d 
boiler e. —  A water- 
heater comprises 
separable superim- 
posed sections 1, 2, 
3, with fîues 4, 5, 6. 
"Water admitted at 
10 flows upwards in 
each section being 
conveyed by pipes 
12, 14 from the top 
of each section to 
the bottom of that 
next below, passing 
ont by the delivery 
15.

Fl C I.

12
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163 .918 . IVXartin, J . W a lte r -. June 2, 
1920.

Portable liquid-heaters. —  A 
copper tube 1 adapted to receive 
a bottle 2 containing the liquid 
to be heated is provided at one 
or both ends with a burner 4 
ccmprising a container filled 
with wick soaked in petrol, the 
vapours from which traverse a 
layer of platinated amianthus 
on a grid 5.

r '

30 O O O C
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» 0 © C  O 0

15



Feed-water, heating.—A direct-contact pre- 
heater II1 is supplied with steam, for example, 
exhausted from au engine E, the water tlien pass- 
ing through the pump P to a convection heater 
H supplied with superheated live or exhaust 
steam before entering the boiler 13.

164 ,181 . B abcock  de W ilcox. Xitel., and 
Znnes. W . March 24, 1020.

Feed-troter. heating.—In a feed-water heater 
arranged above a Babcock & Wilcox boiler, the 
cold feed is supplied to the sériés of headers C at 
one end from an upper box D and is delivered 
from the sériés of headers B at the other end into 
an upj»er box F . a bottom blown-down box P : 
not directly in the path of the water circulation 
being provided for the collection and removal of 
sédiment.

Tl ater-tubc boiiCrs.—In a cooking-atove. water 
is heated in zig-zag pipes 28 beneath the burner* 
8, 9 connected to a tank 27. The gas burners 
may be replaced by oil burners, a coal fire or bv 
an electric heater.

164 ,220 . S c o tt, J . G . May 12, 1920.

Annular boilers 7 are arranged as shown above 
the burners 4 in a cooking-stove.

16
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1 6 4 ,2 7 9 . Tusrwood. R . J f  ( Wattcrson, H'. .4.). Oct. 27, 1920.

Fccd-water, heating.—In smoke 
consuining apparat us of the kind in 
which products of combustion are 
directed by a steam jet into a return 
pipe from th© smoke-stack to the 
furnace this pipe is water-jacketed 
and an auxiliary blower is pro- 
vided. A steam-jet 18 ejects the 
smoke, &c. across the stack into the 
return pipe 80, in the length of 
which a lotary fan 7 is interposed. 
The pipe 30 and fan 7 are pro- 
vided with a sériés of water- 
jaekets 4 connected by pipes 5 and 
supplied with cold water by a pipe 
1. Ilot water is drawn from the 
uppermost jacket, which lias a 
water-leveî indicator 38, by pipes 
12, 15 delivering through a pump 
or injecter to the boiler, a connec­
tion with the pipe 1 providing 
for the supply of cold water to the 
boiler. An auxiliary blower 8 and 
steam jets 43, 40 provide for 
increased draught to the smoke 
stack and furnaces. Suitable cocks 
are provided for controlling the 
steam and water pipes. Spécifica­
tion 123,575, [Class 51 (i), Fur­
naces and kilns, Combustion appar-

u
ULTIMHEAT® 
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atus o f], is referred to.

1 6 4 ,2 8 7 . W a tso n , A . R . Jan. 7, 1921.

Heating water.— The return 
pipe to the boiler in a bot water 
eylinder is extended by a fitting 
h to the top of the eylinder. 
Perforations g thereat com- 
municate with a concentric 
tube c which is open only at the 
bottom. Already warrned water 
from the top of the tank passing 
to the boiler by a short dépend- 
ing tube a entrains a certain 
proportion of cold water from 
the base of the tank which 
jxasses by the opening i annulus 
/ ,  apertnres g and space c. In 
the modification shown in Fig. 
4, the innerinost tube a is re- 
placed by a partition and the 
passage r for cold water is on 
one side only. In a further 
modification, the passages r, « 
are con-»tituted by a separate 
bent tube of o-shape.

FIG.I.

1 6 4 ,5 9 7 . F orte , D . May 10, 1920.

j q ______n
Set-pans.— A milk boiler comprises a milk con­

tainer 5 surrounded by a water jacket 6 through 
which pass tubes 13 carrying the products of com­
bustion from the humer 2. The tubes terminât© 
below the upper end of the jacket, permitting the 
prcducts of combustion to be partly condensed in

p*. ao7î>. 17
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The jacket lias a removable cover 11 
in which a discharge pipe 12 for steam and for 

idensed combustion gases. The milkthe uncuu
container and the jacket hâve external deliverv 
and discharge taps 7, 8 respeetively, and the 
bottom of the container is sloped downwards 
towards the tap 7. The jacket has a filling open- 
ing 9 closed by a cover 10, and is fitted with 3 
water level gauge 15.

through a valve E formed of gauze into the vessel 
B and heat the material therein, which can be 
passed into the container A by opening the valve 
E The completed preserve is drawn off by a 
valve F , while liquor can be drawn off by a valve 
G fitted with a gauze strainer, and used for 
flavouring. Fig. 2 shows a jacketed vessel II 
the vapour from which passes by a pipe M into 
the jacket of the preheating vessel J. In the 
form shown in Fig. 3 the substance to be pre- 
heated is placed in vessels Y standing in a tray 
X«in the upper part of the jacketed vessel T.

1 6 4 ,6 2 6 . D a v is , W . J. July 2, 1920.

Geysers; internaîly- 
fired boilers.— A dise 7 
supported by the détach­
able upper part 4 of the 
lining 2 of a water heater 
carries a liollow water 
chamber 8. Water to be 
heated is delivered within 
an eccentrically-placed 
ring wall 18 from which 
it passes by the connec­
tion 9 to the chamber 8 
and thence by the con­
nection 10 to the space 
above the dise 7, and 
through holes in the sur- 
rounding wall . to the 
annular jacket space 3.

1 6 4 ,8 3 4 . H a ll, J . I .  March 13, 1920.

Boiling-pans.—In making jam and the like the 
vapours arising from the boiling fruit &c. are 
utilised for preheating the material. Three 
ferms of apparatus for this purpose are shown. 
Fig. 1 shows a steam-jacketed container A sur- 
mounted by a cooler vessel B and a réservoir C. 
Vapours rising from the container A pass

164 ,854 . Saxon , J.

Bloch-form boilers.—
A range boiler A is 
provided with a central 
flue B leading upward 
and backward into a 
bend G formed on the 
boiler and provided 
with a damper D.

March 16, 1920. 
FIG.I.

1 6 5 ,0 5 3 . S oc . l ’A u xiliare des Chemin de
F er et de l ’ In d u strie . June 14. 1920,
[Convention date J.

Feed-water, heating.—The water space of a 
feed heater for use in locomotive and other boilers 
and of the kind in which the water is passed 
through a chamber containing horizontal steam 
tubes, is placed in constant communication with 
the atmosphère through an overflow extending 
above the level of the feed-tanks, thus permitting 
air, gases and steam given off by the water to 
escape, and allowing the heater to be placed be- 
low the feed-tank. The steam tubes 6, Fig. 1, 
open at their inner ends into a freely supported 
lieader 9. The steam passes backwards and for- 
wards in a downward course through the tubes, 
the water of condensation escaping through a pipe 
12, passing through a stuffing box on the casing 1. 
Water enters through a bottom opening 22 near 
the outlet pipe from the steam tubes aud passes 
upwardlv to an offtake near the steam inlet. The 
perforated vent pipe 13, Fig. 5, is surrounded by 
a larger pipe 33 which collects the water forced 
upwards in the vent pipe by steam entrapped 
in the heater. The admission of steam is con- 
trolled by a valve 24, Fig. 6. so operated by a 
piston 27 so acted upon by the pressure in the 
lieater that the valve is closed when the pressure 
in the heater rises above a certain limit. The top 
and side plates of the heater may be held against 
the framing by readily removable bolts.

(For Figures sce next page.)
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1 6 5 .0 5 3 .

FIG.6,
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F I G. 5.

165 ,066 . K.estner, P . Jane 15, 1920.
rir  i

Fecd-uater, hcating.— The make-up water of 
boilers fed with distilled water is heated and puri- 
hed by water continuously blown down from the 
boilers and then evaporated. Blown down water 
from the boilers 1 beats the fresh feed in a heater 
6, the mixture of the two waters being passed 
through a decanting chamber 5 and fed to an 
evaporator 3 and, after distillation, supplied to 
the boilers. The evaporator may be heated by 
steam from a turbine 7 supplied with steam from 
the boiler. The water of condensation from the 
evaporator is led by a pipe 12 to a chamber 9, and 
mixed therein with the evaporated water entering 
through a pipe 13, and with water of condensation 
from the turbine condenser. In a m<xlification, 
the steam-heated evaporator is replaced by a 
boiler. The steam from the boiler passes into the 
supply pipe of the turbine, feed-water being 
drawn directly from the turbine condenser.

165 ,068 . K e stn e r , P . June 12, 1920, 
[ Convention date].

Feed-water, hcating.— In apparatus for purify- 
,ng *,(,iler feed-water, fresli feed and blow-down 
water entering a heater through inlets C, A, 
respeetively, flow in opposite directions through 
separate helical passages formed by plates. The 
two waters enter a decanting chamber through a

commun pipe E and pass through a fîlter F  at the 
top of the chamber. Openings 1,11 are formed in 
the bottom of the heater and of the chamber for 
the removal of sédiment.

165 ,129 . IVIower,

Hcating air. — In 
heating and ventilat- 
ing apparatus com- 
prising hot éléments 
enclosed in a casing 
and having means 
whereby air is drawn 
down through the 
c a s i n g ,  insulating 
means are interposed 
between the éléments 
and the casing. Four 
electric heating - élé­
ments A , B, C, D are 
arranged vertically on 
the casing E, and a 
fan is placed at the 
bottom for drawing 
air d o w n  w a r d ly  
through the casing

G . A . Oct. 12, 1920.
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n fc nLL.

he heated air througli openings J 
at the floor le vel. To prevent direct radiation the 

mrrounded by cylinders G, H. The 
be drawn direct from the outsidecold air may

througli the pipe K, or from the upper part of the 
room through a louvre L. The plates M, P wliich 
control the louvre are coupled to the plate N of 
the pipe K.

165 ,145 . Thorp, F ., Thorp, 3£. T ., and T extile  Illum inating- <Sc E ngineering  
Co., L td . Feb. 19, 1920.

Hcating air.—In humidifying Systems of the re-heater i  which is a jacket around the bot air 
kind in which liquid is atomized by compressed delivery pipe e. If re-heating is not required the
air, the air is delivered from the compressor d re-heater may be by-passed and the air delivered
through a pipe e to a cooler /  and from thence to directly by the pipe j  to the main k. 
the filter h. The filtered air passes through a

165 .268 . M a rtin  Engineering- Co.,
Zjtd., and Jackson . E . April 19, 1920.

lntcrnally-fired brnlcrs.— Cold water admitted 
to a jacket 2 passes by a pipe 8 to the bottom of 
the annular space in the central heating-chamber, 
the outer wall of which lias hollow dises 0, finally 
passing over the top of the inner wall 7 and out 
by a tube 10, 11. The inner wall can be readily 
removed after disconnecting the outflow pipe 10.
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Heating iiquids.—In a heater primarily for 
sterilizing, milk flowç from a container A to the 
distribuer K and clown the inside of the vessel a 
before paseing by the pipe m to a cooling surface 
n. The heater is provided with a water jacket 
heated by a gas burner and has a dished bottom 
c and an inner heatin" chamber e with a vent- 
pipe h.

CLASS 04 (i), HEATING LIQüIDS &c.

165 ,533 . S m ith , P . A ., and R u tter ,
J. M . Marc h 30, 1920.

ULTIMHEAT®
MUSEUM

boiter s ; geysers. —
A réceptacle for heating 
water is provided with 
one or more openly 
wound helices a of cop- 
per &c., wire, secured 
by soldering &c., in ^
grooves or shallow de-
pressions a1 in the bottom of the vessel. Where 
more than one hélix is employed, as shown, the 
helices are formed of different pitches, the ones 
of coarser pitch being situated nearer to the 
source of heat. The helices may be of circuler or 
other section.

1 6 5 ,3 2 9 . N unn, T . E ., and Frog-gratt,
W . C. June 22, 1920.

Water-tube hoïlers.— 
Water is heated in sinu- 
ous tubes A arrangée! in 
horizontal rows, the clé­
ments v in any one row 
being at right-angles to 
those in the adjacent 
rows, and vertically 
over the spaces y be- 
tween the éléments in 
the lower al te mate
rows. The tubes are 
enclosed by a thin 
métal casing D and by 
a covering E , and are 
preferably heated by the 
v a p o u r b u r n e r  
described in Spécifica­
tion 145,928, [ Cla88
75(i), Burners &c. J 
Water is passed down- 
wardly through the 
tubes.

1 6 5 .2 9 9 . Sim pson,
1920.

W . M . May 19, 165,526.
1920.

IttacXjennan,
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ab form boilers.—A boiler for a cook- 
mprises water spaces \Xl, W 2, \V3 
und three sides of the Are space and

having vertical flues b through one or both of the 
side water-spaces.

H -, and Schofield. L . May 7, 1920.165 ,610 . S to tt , V .

Boiling-pans and the 
like. —  In water-heaters, 

ovene, bot closete, or other 
heatiug-apparatus wherein 
a float or inverted cup j 
is employed to reguîate 
tlie supply of lieating me­
dium, a water circulating 
pipe or pipes 8 passes from 
the float chamber 4 into,
through, or in contact with the tank or oven 2 to 
be heated and back to the float chamber, the 
heating medium being positioned under or in the 
tank, or the float chamber, or both, according to 
the température it is desired to maintain. The use 
of water in the tank is determined by the tem­
pérature desired. A gas-heated cabinet for glue 
pots, suitable for a comparatively low tempéra­
ture, comprises a chamber 1 containing the tank 
2, with glue pots 3, and the float chamber 4 con­
taining the float 5 which opérâtes the spring-con- 
trolled valve 7, controlling the gas, steam, or 
vapour supply, through the lever (i to the burners

12 grouped under the float chamber and spaced 
under the tank, or the burners under the tank may 
be omitted if a very low température is desired. 
The tank is heated by the circulating water 
assisted by the spaced burners. An arrangement 
for medium températures shows the burners 
arranged chieflv under the tank. In a modifica­
tion for comparatively high températures the pipe 
8 and ail the burners are fitted under the tank. 
In a cabinet for liquefying metals, such as leadr 
the pipes 8 are fitted externally to the sides of 
the tank, out of influence of the burners.

166 ,209 . B en n is, A . W . Mardi 12, 1919.

Fccd-uatcr, heating; heating water.— A power- 
generating System comprises coke-ovens or the 
like designed for the recovery of distillâtes and 
wherein carbouization of the fuel is effected, in

combination with conveyers, gas-sealing appli- 
ances, mechanical stokers, fans, boilers, super- 
heaters, turbo-generators, pumps, condenser, 
heaters, economizers, &c. The boiler flue 87 is
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1 6 6 ,3 4 2 . L a  F ay, A . J . Aprii 12, 1020.

connected to a boiler £eed-water economizer 38 
and a service hot-water economizer 39. An ex- 
li a us ter 40 wifchdraws the due gases. The dis­
tillâtes &c. pass into a combined condenser and 
charge sump 48 is led by pipe 49, pump 58, pipe 
cooler 42 having a sump 43. Water from the dis­
charge sump 48 is led by a pipe 49, pump 
58, pipe 51 through the apparatus 42, and 
passe» by pipe 52 to an economizer 39 and a 
hot water service main 53 which is also fed 
from a pipe 54 connected to a heater 55 heated 
by bleed steam from an intermediate stage in 
the main motor 57, 58. The circulating pump 
66, air pump 69, hot-well pump 70 which 
supplies the feed-water heater 64, the boiler 
feed pump 73 which passes the water from the 
heater 64 to the economizer 38, the hot-water 
service pump 50, the circulator 76, fan 28 and 
exlmuster 44 are driven by noncondensing 
steam turbines which exhaust into pipe 30. 
Excess steam may pass a valve 81 to the atmos­
phère. An emergency steam connection is 
provided between the high pressure main steam 
supply and auxiliary exhaust main 30 through a 
reducing valve 84." An automatic valve 85 is 
nrranged between the main 30 and the bleed steam 
main 56.

166 ,531 . O nofrio, Xi. d\ July 17, 1920, 
[Convention date\.

VIRTUAL MUSEUM

Boilers.—A  boiler 1 is enclosed in a refrac- 
tory casing 3 which is fitted with one or 
more flues 9 such that combustion products 
emerging from the internai fine at 2 flow over 
the exterior surface of the boiler, in the space 
6 before passing to the outlet 7 by the flue 9. 
A dam per 8 can be withdrawn to al low the 
gases to pass direct to the outlet at starting. 
A modification is described applying the in­
vention to horizontally flued boilers.

166 ,455 .

Boiling-pans and the 
like. —  A syrup or 
sugar l>oiler, for use 
in confectionery inak- 
ing, is provided with 
a bottom having a 
transverse line of 
perforations 15 the de- 
livery of liquid through 
which is controlled by 
registering perforations 
in a transversely slid- 
ing plate 16, and also 
with an adjusting 
screw' which abuts 
against the end of the plate 16, the movement of 
which is limited by a spring. The boiler is pro­
vided with a lid 13 and is heated by a steam or 
hot-water jacket 14 having a drain cock.

1 6 6 ,4 5 5 . S tim son , E . F ., and Stim ex  
G a s  Stove Co-, Zitd. July 24. 1920.

Intemally-fired boilers.—A combined storage 
tank and hot-water circulator comprises a boiler 
a and a jacket feed-water-heating chamber d en­
closed within a domed space h in the bottom of 
the tank i. The bottom of the boiler may be pro­
vided with projections »?. Spécification 868/15 is 
referred to.

(For Figure scc nerf column.)

1 6 6 ,7 9 2 . S t . iLegrer, A ., and R ichm ond  
G a s S to v e  de M eter Co., Xatd. J une 2,
1920.

Geysers; intemally-fired boilers.—Water is 
directed on to the shallow cover 4 of the heating- 
space o f a geyser, thence passing to the annulus
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VIRTUAL MUSE&JMr< ugh cross pipes 20 and vertical pipes 
21 to a tr y 14 provided with divisions 17 for 
g&using ibfc water to pursue a tortuous path to 
the outlet 24. Ribs or projections 15 may be 
fitted to assist the heating, or the bottom of the

ossein which lias had one fewer treatment until 
the juice is concentrated by treatment in the last 
dRester in which it- meets fresh ossein.

T----------------fi FIC.I.

- tH -
O  3'. * '

I W |(./7-f

/5

-21

Ü ^20

tray may be corrugated. A depending curtain 30 
causes the uprising heating gases to pass close, to 
the outer jacket and the drip-collecting rim 33 
is provided with a fl ange joint for the exit pipe 
31.

166 ,896 . Collard, C. July, 24, 1920, 
[Convention date].

Digesters.— A sériés of digesters I., II ., III.,
charged with ossein and heated by extern al circu- 
latory lieaters 1, 2, 3 is operated so that the ex- 
tract from the first after heating until the gela- 
tionmeter shows 2 per cent, is passed by stages 
through the other digesters, each time meeting

166 ,955 . M itch ell, F . April 23, 1920.

Heating water —  A port­
able hot-water systein. for 
prises hot and cold water 
tank c, d and a hot-water 
chamber c , ail supported in 
a tubular stand a which can 
readily be taken to pièces 
for transport. A collapsable 
shelf o may be provided 
over the hot-air chamber.

167 ,105 . D a v is , W . K.. Sept. 22, 1920.

Water-tube boilers.—A boiler comprises upper 
and lower transverse drums 12, 10 and vertical 
rows of water-tubes 2 transversed - by smoke- 
tubes 3. The rows of tubes are connected bv 
branch pipes 24 to vertical headers 23. Baffles 13, 
14, 15 direct the gases forwards through the 
smoke-tubes in the lower water-tubes and back- 
wards through the smoke-tubes in the upper 
water-tubes. The smoke-tubes hâve enlarged 
ends 8.
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1 6 7 ,1 0 6 . Long-, S . J. T . Sept. 27, 1920.
Internally - f  i r e  d /7 n e . 3. 9

boilers.— A w a t e r - h e a t e r 
formée! with separate 
sides, back and front, 
containing water spaces 
5, and enclosing a com­
bustion chamber 3, is 
fitted with couplings 9 
across the interior cor­
ners of the chamber 
which provide commu­
nication between the 
water spaces. Horizon­
tal water-chambers 10, 
fitted with baffles 11
and baffle spacers l l fl and preferably trapézoïdal 
in plan, project from the water spaces into the 
combustion chamber. Détachable securing-clips 
are fitted to the corners of the heater, which reste 
in a base provided with a channel for collecting 
any condensed water. The heater is fitted over a 
gas burner and provided at the top with an 
nptake for the products of combustion. The 
slower chambers 10 are shielded from the burner 
by a perforated baffle 14. The water enters at 
the top of the heater by the pipe 17 and after 
passing through the spaces in sériés leaves at the 
top, the coupling between the first and last water 
space being a blank fitting. Extra blank coup­
lings or stays may be fitted. In a modified con­
struction for the basement of a building, each 
chamber is replaced by a number of tubes, 
secured to the water spaces by nuts and provided 
with baffles comprising a sériés of fingers. Tn this 
construction the sides, back, and front are bolted 
together by corner-pieces.

167 ,140 . D ieterlen , H.
[ Convention date].

Julv 29, 1920,

Feed-water, heating.—Feed-water is heated in 
eurved tubes 7 connected to headers in sections 
1 - - G, l 1 - - G1. The headers are arranged 
in consecutive corners of a smoke flue. Baffles 
8, 8l, inserted between sections may direct the 
flow of water through any fiumber of banks of 
tubes. At the top of each division of the header 
steam and gas relief pipes may connect with tubes 
”9, 91 as shown in Fig. 4. Tliese relief jupes may 
lead from one division to the next above it or from 
division to division zig-zag across the heater.

167 ,142 . K estn er .
[Convention date].

P. July
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Feed-water, heat­
ing.— In apparat-us 
for heating feed- 
water by water 
blown down from 
the boiler and then 
decanting it, blown - 
down water* flows 
<1 o w n w a r d 1 y 
through a vessel 2 
surrounded by an 
annular decanting 
chamber G. Fresh 
f e e d previously 
heated in a heater 
5 by the steam 
given off by the 
blow-down water is 
supplied to the bot- 
tom of the vessel 
through a pipe 4. The mixed waters flow up- 
wardly through the annular chamber and through 
a filter 8. Sédiment- is removed through mud- 
cocks 3, 7.

167 ,207 . M an son , P . March 5, 1920. 

FIG.L

Heating liquida.— Oil fuel &c., which is semi- 
fluid when cold, is discharged from réceptacles by 
heating the liquid at the outlet pipe of the tank, 
withdrawing the liquefied portion, passing it 
through a heating apparatus, and returning a por­
tion of the heated liquid to the tank to liquefy 
another portion. Apparatus for carrying out the 
process comprises an auxiliary tank 1 containing 
heated fuel which is forced by a pump 3 through 
a heater 2 and pipe 5 to the fuel-tank 4, where 
it liquéfiés the fuel near the pipe 5. The pump 
is then reversed to withdraw the liquefied fuel 
and force it through the heater 2, from which 
a jjortion of it is returned to the tank 4 through 
the pipe 7, the remainder passing to the storage 
tank 6. A second tank 8 may be discharged by 
extending the pipes 5, 7.

25



ULTIMHEAT®
VIRTUAL MU8 6 ÜW.

CLASS 64 (i), HEATING LIQUIDS &c.

ell. G. G. April 28, 1020.

Heating watcr.— The return pipe extension d to 
the heater in a hot-water cylinder b leads from 
near the top and is provided with a cold-water 
inlet valve g from the bottom of the tank, con- 
trolled by a thermostat /  situated in a chamber c 
between the valvo and the hoiler. The circuit to 
the boiler or heater p may be wholly external to

the cylinder as sliown in Fig. 5 or wholly internai 
as sliown in Fig. 3. or the return pipe extension 
and valve chamber only may be within the tank 
b. The return pipe and valve chamber c and any 
internai pipes of the circuit may be beat insulated. 
The lieaters mav be electrie.

V

167 ,406 . D a v is , W . K.. Sept. 13. 1920.

Fced-water, hcatina.— A fuel-economizer con- 
sists of vertical rows of horizontal water-tubes 1

20

traversed b3'  smoke-tubes 3, the water-tubes in 
each row being connected together and to upper 
and lower headers 8, 7 by flanged connections 5. 
The ends of the smoke-tubes may be enlarged, or 
may be cast intégral with the water tubes, as 
described in Spécification 107.105.

167 .498 . S oc . A non . R adiolux, (Assig­
nées of Boizard, /?., and BicJet, E.). Aug. 7, 
1920, [ Convention date].
Small lieaters.— The beat from an illuminating 

lamp which is placed on a platform F  is utilized 
to circulate water through a radiator G from the 
top downwards for warming a room. The heating 
coil B delivers an émulsion of steam and water 
into an expansion tank A carried by a shade E. 
Other forms of heater are described comprising
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single and double Field tubes, an injector appara- 
tus as sliown in Fig. 3, coiled tubes with coils in

FIG.I.  F I G . 3. F I G . 5.

nA o

B
C

H

1 6 7 ,6 1 9 . Soc. A non . la  Généra
D elferrière, A . May 21. 1920.

Annular and block 
form boiter».—A boiler 
adapted to be in- 
serted in a stove or 
the like for the pro­
duction of hot water or 
steam for central heat­
ing comprises one or 
more thin-walled tubes 
of Steel, copper, or 
otlier ma te ri al in which 
fit internai tubes form- 
ing flues and around 
which free circulation of 
water or steam takes 
place. The two tubes 
A, H, comprising the boiler are connected by 
circulating-tubes G, and are placed in the uptake 
and downtake flue respectively. The boiler is 
provided with flue tubes B, C, F and supply and 
delivery connections T. The combustion gases 
pass upwardly through the tubes B, C as well as 
around the tube A and down through the tube F. 
In a modification, the boiler may comprise only 
one tube A and its internai tubes, or it may com­
prise an external and internai annular water 
space connected by cross circulating-tubes.

ULTIMHEAT® 
« P  MUSEUM

% à

a lower compartment of the expansion tank to 
effecfc a preliminarv warming and a heater shown 
in Fig. 5 stated to circulate by pulsation.

167 .750 . P ourcel, M . Xj.
[Convention date].

Aug. 11, 1920,

167 ,524 . B ohar. V . April 6, 1020.

1 Vater-tube boitcrs. —  A hot-water System 
arranged in the oven flues of a cooking-stove 
comprises a water-tank K in the top flue con­
nected to eirculating-pipes F, G, with a number 
of inclined connecting pipes c, d, c, f ,  g arranged 
in the back flue. A coil may be substituted for 
the inclined pipes, and the flue space around the 
pipes is preferably packed with beat conducting 
and absorbing ma te ri al such as métal shavings, 
wire, or gauze.

Heating by hot air.—In a method of cooling
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scrubbed

'-curernt generators the cooling air is
biand its heat given out by being brought 

t with finely divided water before en- 
tering the machine. The air is passed over a set 
of tubes D provided with fins which divide the 
air into thin layers and are sprinkled on the out- 
side bv a stream of water troughs P. Water may 
be circulated in the tubes 1). In the arrangement 
shown the cooling air circulâtes in a closed cir­
cuit, but doors A, B are provided by which the 
machine may be operated on open circuit in the 
event of damage to the tubes D.

chamber a is regulated by water lieated in a tank 
g by steam from a pipe h and circulated by a 
pump i, through hollow plates c in the chamber. 
The plates c are strung on rods l and are formed 
with top and bottom headers b arranged in abut- 
ting sections. Flanges or runways d between the 
plates c support wire frames e to which the liides 
are attached.

1 6 7 ,9 7 4 . S m ith , A ., (Holden d Co., Ltd.). 
Sept. 15, 1920.

1 6 7 ,7 8 7 . K r o u s e ,  C. C., D a v is , E . H ., 
and B e e b e r , W . P . Feb. 16, 1920.

Heatinn liquida.— In ajiparatus for degreasing 
liides and skins as shown in Figs. 1 and 2, the 
température of solvent liquid in the treating

Iniernally - fired 
boilers.—A  boiler for 
burning more par- 
ticularly combustible 
refuse comprises a 
firebox surrounded 
on ail sides and at 
top and bottom by a 
shallow water space 
between walls 1, 2. 
No firebars are fitted, 
but doors 7, 8 pro­
vide for firing and 
the admission of air.

Référence lias been 
dire etc d by the 
Comptroller to Spéci­
fications 3841/87 and 
103,899.

1 6 7 ,9 9 3 . C o ll in s o n , G . Nov. 22, 1920.

Washing-boilers. —  In a wasliing-boiler of the 
type comprising a container A in the base of 
which is placed a conical perforated plate B with 
a central circulating-tube C, discharging-means

for the container being also provided, the circula­
ting-tube is fitted with a number of small jets I, 
Fig. 5, for producing additional circulation 
through the clothes at varions angles. ' The 
loose eieve D for retaining the clothes lias 
notches in a central hole dispased to agréé 
with the position of the jets, so that the 
sieve can be locked on the tube in the 
desired position. The washer is self-regulated bv 
the bevelled plate M in the cover F , any excess 
water draining away by the outlet K and the 
volume of water retained depending on the size of 
the central hole in the plate M. The boiler is 
discharged by lowering the handle G until the 
plate L covers the hole in the plate M, the outlet 
K being turned into a downward position when 
discharging and regulating. A steam safety out­
let J is provided in the cover.
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168,304:. A k t .-G e s . der M asch in en -
fabriken  E scher, W y ss , et Cie. Aug.
*21, 1920, [Convention date}.

Digcstcrs.—In a pro- 
cess and apparat-us 
for alternating the 
flow of liquid in passing 
between the lie a ter 21 
and pump 24, and the 
digester, either enters 
the top of the digester 
by way of the cross- 
over valve 23, pipe 26 
and non-return valve 
34, returning through 
pipes 28, 29 as shown, 
or, with the valve 23 
moved through 90° enters the digester at the 
bottom through the pipe 28 and leaves at a point 
just above the half height through a strainer 31, 
non-return valve 33, cross-over 23, and pipe 29 
to the heater 21.

F I C . 2.

168 ,519 . G reen , H . Aug. 19, 1920.

Heating water; boilers. — 
A combined boiler lias an 
annular water-holding shell A, 
B, and a second independent 
block boiler H mounted above 
and extending into the outer 
shell botli heated by the same 
fire. The outer boiler may 
beat water or provide steam 
for a radiator System and the 
inner boiler beat water for 
domestic purposes. The two 
Systems may be inter-con- 
uected by means of suitable 
cocks.

168 ,609 . P ease , E . L . Mardi 2, 1920.

Heating air; 
heating liquid8. — 
Two or more tanks 
b provided with 
separate crossed 
sets of inclined 
tubes a are fi lied 
with water or sand, 
métal filings, &c. 
and mounted in 
an outer structure 
f in such a man- 
ner that fiuid 
passing through 
one set of tubes 
in the lower 
tank then passes 
through an oppo- 
sitely inclined set 
in the next tank. 
The apparatus

s^®
ULTIMHEAT®

may be used for heating or cooling air or 
An application to heating the air of rooms 
beat of a stove 13 is illustrated in Fig. 
tubes a may extend beyond the tube plates in 
each unit. In the modification shown in Fig. 3,

,ydü&TUAL MUSEUM
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r-T iig------------------------

additional beat may be applied to the lieat-trans- 
mitting medium contained in the tank b through 
a duct or passage way o. In a further modifica­
tion, in which the sériés of tanks are arranged 
vertically, sets of tubes alternat ely inclined in 
opposite directions are divided by partitions, 
lieating-gases passing up through the tubes in a 
central space while air to be heated passes up 
through the tubes in the outer spaces.

168 ,705 . W ilk in son , G . June 22, 1920.

Fccd-water, heating. —  In a mixed internal- 
combustion engine and steam engine or turbine 
plant the cooling water of the internal-combus- 
tion engine is further heated by the exhaust gases 

I and used as boiler feed water. As shown in the 
Figure, the cooling water is discliarged into a 

î tank B from which it is delivered by a feed pump 
D to a calorifier E heated by the exhaust gases 
and through a clieck valve G to the boiler. A 
bail cock C supplies water to the tank if the 

i supply of cooling water fails.

168 ,713 . W esting-house B rak e de 
Saxby Sig-nal Co., E td ., and B a rty , T .
June 24, 1920.

Heating water; water supply and delivery. — 
Cold water is supplied through the annular space 
15 to a lavatory basin by depressing a handle 28 
thus causing a bell-crank lever 24 to lift a valve 
6 from its seat. Further actuation of the handle 
causes the crank-lever to lift a valve 5 whereby 
steam passes through the central pipe 2 to the 
drain 21, heating the water passing through the 
nnnulus.

(For Figure sce next page.)
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containing thc grate d. The combustion gases 
pass out through a fiue /  in the rear part of the 
jacket. A draw-off cock g and a sédiment pipe h 
are provided.

168 ,920 . H ibbert, J . Z., and Callender’s 
Cable <&. C onstruction Co., Ltd.
.Mardi 5, 1020.

1 6 8 ,8 1 1 . Bog*atireff, T . Dec. 3, 1920.

Digesters. —  A valve 
for controlling steam or 
gas pressure in auto­
claves and especiallv 
vulcanizers comprises a 
four-way casting 1 hav- 
ing fl anges 0, 7 for con­
nection to the steam 
inlet pipe and outlet 
pipe respectively, the 
latter leading to the 
vulcanizer. The upper 
flange 20 is connected 
to a pipe wliich corn- 
municates with the por­
tion of the autoclave 
whose pressure is to 
be controlled. The pis­
ton valve 8 is pro­
vided with an enlarged portion 0 on which the 
pressure in the autoclave acts, and with a reduced 
portion 13 for the passage of steam. The lower 
part of the valve casting is provided with a 
flange 18 liaving members 10 which form pivots 
for levers 14 carrying weights 17. The inner 
ends of the levers are slotted, and coact with 
pins 10 to press the valve upwards. \Yken the 
pressure in the autoclave rises above a pre- 
determined value, the piston 8 is depressed and 
steam is eut off. The loaded lever may be re- 
placed by a spring or by a direct-acting weight. 
In the latter case the balancing steam pressure is 
admitted below the piston. Springs may be pro­
vided to accelerate the movement of the piston 
when once begun.

Reference lias been directed by the Comptroller 
to Spécifications 17038/95 \ Class 51, Furnaces and 
kilns], 23105/07 and 5201/09 [both in Class 135, 
Valves &c.].

Internally-fired boilers.— In a cooking-apparatus 
the fire chamber is arranged in a water-jaeket b 1
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Feed-water, heating.— In 
plant with a main and a 
supplementary condenser 
and a Weir dual air pump, 
the condensate from the 
main condenser is delivered 
to tlie “  wet "  barrel below 
the foot valves, the con­
densate from the supple­
mentary condenser is de­
livered to the “  dry ”  
barrel beneath the foot valves and the feed water

CLASS 64 (i), IIEATIXG LIQUIDS &c.

1 6 9 .0 8 4 . W eir , L td ., G . de J ., and Lang1, C. R . Aug. 12, 1920.

ULTIMHEAT®
VIRTUAL MUSEUM

is passed to the supplementary condenser as 
condensing water by the “  wet ”  barrel. Air 
is drawn from the main condenser a by an 
ejector c to the supplementary condenser /  
and passes to the space beneath the foot 
valves o of the “  dry ”  barrel r of the dual 
air pump. The condensate from the main con­
denser flows through the pipe m beneath the 
valves o of the “  wet barrel ”  h. The discharge

from the “  dry *' barrel below the head valves u, 
and the water and air are jointly passed through 
these valves to the pipe v , the air escapea by the 
pipe w and the feed water proceeds to take up 
heat from the supplementary condenser /  and 
thence goes to the feed water plant. When the 
feed to the “  dry ”  barrel is not sufficiently cooî, 
water from the space 2 may be passed through 
a cooler 6 and returned to the barrel at 8.

1 6 9 ,2 7 5 . Schm idt, W . June 22, 1920.

FI C. 2.

Fced-watcr, heating.— Relates to cruising plant 
for warships and consists in using an internai

combustion engine and steam engine wherein at 
low speeds the steam for the engine is obtained 
from the exhaust and water cooling Systems of the 
reciprocating engine, which steam is progressively 
supplemented by boiler steam as the speed is in- 
creased. The cylinder jackets are connected to 
a common collecting drura from which the steam 
is drawn for the engine. The plant comprises a 
propeller sliaft II on which is freely mounted a 
pinion J with claw coupling K, Figs. 2, 3, the 
pin ion J being driven by an internai combustion 
engine A through a wheel L  and by a turbine B 
through a wheel M. A feed pump F draws from 
a feed water tank E which is supplied from the 
condenser C and de1 i vers the feed water to a coil 
b in the exhaust gas heater G, from which the 
water goes by the pipe c to the drum N by the 
pipe c1 or by the pipe c2 to the boiler. From the 
vessel II the water passes to, the bottom of the 
water jackets d - - d6 up through the jackets,
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CLASS 04 (i), HEATING LIQUIDS &c.

team pipes c - - c6 to tlie top of tlie 
The steam pipe from the drum and 

.|r„ g from the boiler are coupled to super- 
heating coils k in the exhaust gas heater G, 
from which the steam pipe m goes to the turbine
B.

existing. The connecting-tubes 7 may be 
of serpentine form as shown in Fig. 3, and the 
headers may lie parallel with but outside of the 
actual due space. An economizer fitted in a due 
of n  -shape may be made in two connected.

n r . q

169 ,355 . P ark , A . J . July 30, 1920.

Annular boiler s ; 
internally - fired 
boilcrs. —  Annular 

waterholding cham- 
bers 2 communi- 
cate with a main 
water space 9 
above by tubes 0, 
each chamber be- 
iug provided with 
two, diametrically 
opposed. The fire- 
box jacket 11 may be dispensed with. A due 
space 5 extends over the upper edges of ail the
chambers.

parts, one in each leg of the n  • A modifica­
tion is described in which the plates directing the 
dow of water through the tubes are not inserted 
between units of a sectional header but are in­
serted in a continuons header of tube form.

169 ,961 . M ills , B ., R ow , R . R ., and 
R a v is , H . C. Oct. 7, 1920, [Convention 
date].

169 ,375 . H osler, R . Sept. 3, 1920.

Internally - fired 
boilcrs.—A main due 
5 of a boiler 1 lias 
a dared portion 4, 6 
at each end, the 
lower forming a fi re­
box and the upper a 
combustion chamber 
in the water-space. 
The two dared parte 
are connected by a 
sériés of tubes S.

l . Ov

169 ,679 . D ieterlen , H . Sept. 27, 1920, 
[Convention date]. Addition to 107,140.

Feed-watcr, heating.—The feed-water heater 
described in the parent Spécification is adapted 
so as to permit the adding of sections such 
as 5, 5l with appropriate connecting-tubes 
to economizer sections 1 - - 4, l 1 - - l 1 already

22-^1

: i3-

Heating liquida.—Viscous substances, such as 
congealed or thickened liquide, e.g. heavy oils, 
a&phalt, molasses, &c., in storage tanks 14, 14a 
are heated so as to render them more mobile by 
circulating in the first instance a certain amount 
contained in a smaller tank 1 by means of a 
pump 2 through a coil 0 surrounded by steam in 
a jacket 7 by way of pipes 3, 5, 10. When tins 
amount is fluid, by adjustment of cocks, a pro­
portion of the hot fluid is introduced through 
pipes 9. 13 into any or ail of the main storage 
tanks the circulation being completed by the 
pipes 15, 16 or 10®. At a later stage distant 
parts of the tanks 14, 14a may be heated by in­
troduction of hot fluid through pipes 22, 22°. 
Fluid for use is taken from the tank 1 which is 
kept warm when the installation is fully working 
by a small proportion of circulating liquid con- 
trolled by the cocks 4, 11. The System can be 
applied to the unloading of tank cars.

The Spécification, as open to inspection under 
Sect. 91 (3) (a), referred to the use of a liquid in 
the small tank different from that in the storage 
tank. Tliis subject-matter does not appear in the 
Spécification as accepted.
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1 7 0 ,06 9 - K.irke, P . S t . G ., and B risto l  
A éroplane Co., Iitd . July 7, 1920.

r  i r  i

Water-tube boilers.— A water heater in which 
the fumace gases travel along water-tubes 
arranged to form the sides of flue passages, as 
described in Spécifications 101,486 and 160,205, 
lias its tubes a arranged in rows, the centres of 
the tubes in adjacent rows being at the corners of 
triangles. Helical cores c  may be fitted in the 
flues as described in Spécification 160,205.

170 ,210 . P h illip s , F . G. 
FIG.I.

Nov.

i r ^ ï n
u l t im h e a t ®

m w L  museum

Heating liquida. —  Milk is heated by passing 
from a distributor A over the outer surface o f 
superimposed tubes B connected at their ends to 
headers D. Through the tubes and the connec- 
ting-pipes D 2, T)3 liquid is circulated and heated 
by a steam injector E.

1 7 0 ,3 2 6 . T revith ick , T. H . June 9, 1920.
Feed-water, heating. —  A 

feed-heater fitted in a loco­
motive smoke-box and serving 
as a spark-arrester is provided 
with means for ensuring even 
distribution of the water 
through the heater. In a 
heater consisting of rings of 
vertical water-tubes c, Fig. 6, 
connected to annular headers 
d and placed between the blast 
pipe and ‘ the ehimney, the 
inlet header is fitted with a 
d i s e  having perforations 
opposite the encîs of the 
water-tubes. The gases are 
distributed equally over the 
lieater by a liner h having 
equally spaced perforations of 
a combined area equal to that 
of the ehimney. The heater 
may be mounted on the smoke-box door. When 
the door is closed, a iug q on it rests upon a boit 
.s screwed through a lug on the door frame. The 
boiler check valve, Fig. 14, may be maintained 
in a raised position by means of a screwed spindle 
t in order to blow through the heater when empty- 
ing. The feed-water may also be heated in an

exhaust steam heater arranged below the smoke- 
box or at the side of the boiler. The heated water 
may pass from the smoke-box heater through a 
heater traversed by smoke-tubes opening into the 
fire-box and smoke-box. Alternatively, the water 
may pass through a live-steam heater at the side 
of the boiler.

1 7 0 ,6 1 7 . T h erm al In d u stria l <&. Chem i­
cal (T .X .C .). R esearch  Co., Xitd., 
B u ck h am , S ir  A . M ., and M organ ,
J. S . May 26, 1920.

Heating liquids. —  Liquids, such as tar, are 
heated or evaporated by introducing them below 
the surface of molten lead or otner métal or allo.y 
through a hood g formed with vertical slots at its

lower edge. The hood is fitted over a filling l 
in order that the supply o f liquid shall be in a 
thin, rapid stream. Inclined corrugated plates d 
along the lower side of which the liquid travels 
may be attached to the hoods. Open tubes /  are 
secured in the plates d to promote the circulation 
of the molten métal.

(For Figure sce ncxt page.)

Ps 1181. 33 C
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G led h ill, J . C-, and G ledhill,1 7 1 .0 4 2 .
A . E . Nov. 22, 1920.

Boilina - pans. —  A 
setting for a boiling- 
pan e construcfced of 
concrète reinforced by 
rods and wire netting 
c bas a fire-box lined 
with fi re-bricks g  at 
the back and sides. 
The floor i of the ash- 
j»it ii slopes inwards to 
throw falling cinders 
toward the back.

FIG.2.

171 ,353 . E u m ery , C. C., and S p a te s ,
F . G . Nov. 11, 1920, [Convention date]. 

FIG.I.

Heating water.— An arrangement for supplying 
hot water &c. for use on motor-vehicles comprises 
a heater 3 connected by circulating-pipes J 5, 16 
to a supply tank 18. Exhaust gases from the 
engine are directed wlien desired through the 
pipe 4 into the annular chambers 26, 28 and 
thence allowed to escape. Water fills tho 
annulus 17 and Ls drawn off through the pipes 20, 
22.

1 7 1 ,7 5 7 . Fothergrill, H . Aug. 17, 1920.

Fecd-water, heating.— In appa- 
ratus for heating and de-aerating 
boiler fee<l-water &c. the latter 
is delivered under pressure into 
a de-aerating vessel 1 through a 
spring-loaded valve 3, being there- 
bÿ distributed as a spray over the 
entire crœs-section of the vessel, 
afterwards collecting in the 
conical partition 4 through the 
perforations of which it falls as a 
shower on to a bank of tubes 6 
through which dirty steam or 
gjkses is passed ; from the heater, 
surplus steam escapes at an outlet 
7a, while ccndensate is discharged 
through a branch 20. The de- 
aerated and heated water leaves by 
a sealed outlet at the lower part of 
the vessel 1, and a connection ma}' 
be provided between the outlet 
pij>e and a point below the parti­
tion 4 for pormitting the escape of 
vapour collecting in the pipe. A 
ship’s feed-water System, em- 
bodying the heater, is illustrated in Fig. 3, 
Water is taken from the filter and feed tank 11 
and delivered by a pump 12 to the de-aerator and 
heater 1, and the deærated and heated water is 
collected in a reserve tank 16 or is supplied to a 
feed pump 15 and delivered from tliere to a

surface heater 17; the latter may, however, be 
eut out by means of a bye-pass 18 and valves 19. 
The heater is supplied with steam from the 
auxiliarv exhaust-steam 6ystem, condensate and 
surplus steam being passed to the feed tank 11.
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1 7 1 ,7 6 1 . C la rk e , W . E . Aug. 18, 1920.

Heating water. —  In 
hot-water supply appa- 
ratus of the type in 
which a System of pipes 
&c. in a gas cooker 
communicates with a 
s u p p l y  réservoir, a 
secondary water tank 
being located above the 
cooker, the water-circu­

lât] ng System is located in au enclosed space 
surrounding or partly surrounding the oven, and 
the tank located above the cooker is provided with 
apertures or recenses for the réception of cooking 
utensils. In the arrangement shown a pipe 
System a is arranged in the space fôrmed between 
the outer walls of the oven and an inner casing /. 
The pipe System a is connected to a réservoir d 
through which the flue pipe g carrying gills h may 
pass in order to use the heat in the waste gases. 
A second tank i is located above the cooker having 
apertures for the cooking utensils and being con­
nected to the tank d and to the hot-water supply- 
pipe l

171 ,966 . Ii’A uxiliaire des Chem ins de 
F er et de l ’In d u strie . Nov. 23, 1920,
[Convention date1.

5 that withdraws the water from the 
forces it into the boiler, an open expansion vessel 
3 being connected to the top of the heater and to 
the feed tank or to the supply pipe 9 to ensure 
sufficient pressure for the working of the pump 
5 and to provide for over flow from the heater. 
The pump supplying water to the heater is of 
greater capacity than the pump withdrawing 
water. The pipe 10 connecting the expansion 
vessel with the supply pipe is flared at its con­
nection with the vessel. The water may be heated 
by exhaust steam.

VIRTUAL MUSEUMîeater and

1 7 2 ,0 0 1 . B e r g e o n , P .  Nov. 25, 1920, 
[ Convention date]. Void [Published undcr 
Sect. 91 of the Act] .

Heating water; heating gases. — A vessel B 
through which the water or gas to be heated is 
circulated surrounds a water chamber A con­
nected to a compensating-tank H and fitted with 
électrodes comprising non-oxidable plates E 
insulated from each other and Consolidated to- 
gether, and an air outlet pipe I. The tank II is 
fitted with a safety-valve S, a blow-off cock P, a 
pressure gauge M, and a filling cock B. If steam 
is gènerated in the chamber A, the water therein 
is foreed back into the tank II and the électrodes 
are not completely immersed, so that the current 
supply is automatically regulated to maintain a 
certain température according to the pressure in 
the chamber A. The pressure in the chamber A 
may be varied by raising or lowering the tank 
II, or by increasing the pressure or by producing 
a vacuum therein. For heating gases, the heat- 
transmitting surface is increased by means of ribs 
or tubes.

Feed-water, heating.—Feed-water is supplied to 
a heater 2 by a pump 4 in tandem with the pump
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S to tt , V . H -, and Schofield,
15, 1920.

172 ,339 . Cruse, H . May 25, 1920.

Portable liquid-heaters. —  A container 2 is 
mounted on a base 16 on pivots 14 and a bell 
float 11 is adapted to rise on the génération of 
steam under it and close, by lifting a stem 8, 
first the inlet valve 9 past- which water flows on 
filling, and then the annular air release valve 6 
which commnuicates with the space bet-ween the 
filling tunnel 5 and the outer shell 3. The pres­
sure of steam then forces the boiling water through 
the tube 13 to the infuser or the like 12®. The 
vessel being empty, is tilted by the pressure of a 
spring on the gas valve or other controlling- 
means for the heating medium, thereby shutting 
oft the beat. In a modification, the bell-float 
actuates a combined water inlet and air outlet 
valve by a rocker arm.

Feed-water, heating.—In a vertical boiled fired 
by oil, gas, or pulvérulent fuel, feed-heating tubes 
3 are arranged in the smoke chamber n around 
the steam dôme b.

1 7 2 ,4 2 3 . M cK Lcan, J . G-., and Jones,
R . F . Sept. 13, 1920.

F I G . 3.

Heating liquids.— ln a combined pumping and 
heating apparatus for 6upplying liquid fuel to 
burners &c., the feet of the pump a and heater b 
are secured to the bed plates c by similar bolts g 
arranged in positions équidistant from and 
symmetrically disposed in respect to the longi­
tudinal vertical centre planes o f the pump and 
heater so that the pump and heater may be 
transposed to form a riglit or left-handed unit. 
The fuel inlet h, steam inlet j and fuel outlet i 
are arranged in the vertical centre plane of the 
heated. The bed plate from6 a drip-tray for the 
complété unit.

1 7 2 ,5 5 6 . P etterson , P . O. Feb. 16, 1921.

Internally-fired boilers. —  A kitchen range 
includes a boiler extending on two sides of and 
under the fire-box 3, Fig. 1, with parts forming the 
fire-bridge 1 and the hob 7. These parts are 
joined by tubes 10 which may be of elongated 
section as shown in Fig. 4. A damper 9 Controls 
the passage of gases over the fire-bridge 1.
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1 7 2 ,7 1 3 . H ig-g-ins, C. F . Sept. 8, 1920.

Feed-water, heating. —  A feed-heating System 
comprises an evaporator 1 for make-up water, 
generating steam which, togetlier with any surplus 
exhaust steam supplied to the evaporator, passes 
to a feed-heater 5. A loaded valve 6 Controls the 
passage of surplus steam to the heater.

ULTIMHEAT® 
RTUAL MUSEUM

1 7 2 ,7 2 1 . B X cX ea n , J . G-., and J o n e s , R . F . Sept. 11, 1920.

Waier-tube boilers. —  For a steam 
boiler fired by liquid fuel, an 
auxiliary oil fuel heater and atomizer 
are attached to the permanent 
atomizer connections for starting 
purposes. The heater comprises 
plates 2, carrving tubes 3 which 
communicate with passages in end 
plates 4 the oil flowing through the 
tubes in sériés. The tubes are pre- 
ferably fitted with retardera con- 
sisting of rods 6 on which wires 7 are 
wound spirally. Below the tubes is 
arranged a vapour burner consisting 
of vaporizer tube 11 fitted at its 
deliverv end with a needle valve and 
a nozzle 20 and deliverying vapour 
to a chamber 23 below a slotted flame 
plate 8. The heater is provided with 
handles, inspection and ignition 
doors, and a liood or ventilator 37.
In an alternative arrangement the tubes 3 are heated by blow lamps.

1 7 2 ,8 9 4 . B a b c o c k  de W ilc o x ,  L td .,
(Soc. Française des Constructions Babcock et 
Wilcox). Mardi 1, 1921.

r IC.4

Fccd-water, heating.— An economizer comprises 
jointless headers 6, b1, c, c1 with partitions d, d\ 
tubes a arranged in clusters, and bars m each sup- 
jxirting a group of tubes, the ends of each cluster 
o f tubes being accessible on removal of a sinde 
cover.

37
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T aylor, W . H ., and Shaw , C. Feb. 21, 1921.
ULTIMHEAT® 

VIRTUAL MU&Ë&ftP

Feed-water, heating.— In a feed-heater adapted 
to be inserted in an exhaust s team or like pipe line 
and comprising tubulous sections connected in 
sériés, each section having groups of tubes con­
nected in sériés, the sections are so mounted that 
they may be inserted and removed separately. 
Sections A, B, C mounted in a casing 12 adapted 
to be inserted in a steam pipe are connected to- !

gether by external pipes 40. Each section bas six 
groups of tubes opening into headers 17, 18, which 
are so divided internally as to direct the water 
through the groups in sériés. The sections are 
inserted through openings 15 in the top of the 
casing, the top headers being secured against re­
inforcing rings around the edges of the openings.

1 7 3 ,0 6 8 . B ritish  T h om son  -  H ouston
Co., Z«td., and Sam u elson , F . Sept. 28, 
1920.

Feed-water, heating.—
A feed-heater of the sur- 
face type supplied with 
steam from a low-pressure 
stage of a turbine and 
provided with compart- 
ments for the cooling 
of contained air and 
condensate, lias a baffle- 
plate 4 and weir 7. Condensation water is held 
back by the plate 4 under which it passes to the 
weir 7 and the outlet. Contained air passes 
through apertures 6 above the baffle into the 
compartment 13 in which it is further cooled by 
the ends of the cooling-tubes 12.

173 ,141 . W illa n s , K . W . Nov. 18, 1920.

Portable liquid-heaiers ; annular boilers. —  A 
water-boiling kettle or utensil bas a central fine 
A 1 surmounted by a hollow support A2 for a frying 
pan &c. The utensil has a filling opening provided 
with a détachable cap, and rests upon a grate B 1 
situated near the top of an ash pan B. Clips may

be provided to secure the kettle to the ash pan. 
The ash pan may hâve an apertured rotary sleeve 
damper turning on an apertured tube communica- 
ting with the interior. Fuel is supplied to the 
grate by removing the frying-pan &c. and drop- 
ping the fuel down the flue. The flue although 
shown as of conical shape, may be o f square or

other form, and may be fitted with cross and 
vertical tubes and with baffles. The utensil may 
be connected by pipes so as to beat the water in 
an independent vessel, or it may form part of a 
hot-water circulâting System or be used to keep 
motor car radiators warm.
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173 ,263 . W ilso n , Z. May 19, 1921.

Water - tube boilers.-—
A coil-tube boiler *2 is 
encloeed with in a métal 
casing adapted to be 
walled into the brickwork 
at the back of a Are-place, 
the inlet and outlet pipes 
extending on one side 
through the brick work. 
The perforated removable 
front o is held in position 
by a rim d on the bottom 
plate and a rim g on 
the détachable top plate 6. 
ported by a cross-bar 9.

The coil 2 is sup-

1 7 3 ,2 8 7 . F raser, W . Sept. 21, 1920.

FIC.I.

Boilers. —  A container a which mav be sur- 
rounded by flues x has a tubular grid below it, 
in communication through tubes e, c, the latter 
having a loaded valve g and a draw-off tap /. 
The grid comprises tubes b connected to compart­
iments in headers $ fitted with covers u.

173 ,417 . B acon , J . Dec. 9, 19: )
— ULT4MHEAT

VIRTUAL MUSEUM

Portable liquid-h eaters.— A portable lieater for 
use with fire-grates, or gas, oil, or other stoves, 
consists of a fiat boiler 6 supported close in front 
of the grate &c. and connected by flexible flow and 
return pipes with an adjacent liquid container 1, 
which may hâve an inner compartment to contain 
food or plates &c. The boiler is provided with a 
non-heat conducting handle 10 and when not in 
use is hooked on to the container, the whole being 
thus readily movable by means of a handle on the 
container. The boiler is provided with hooks for 
attachment to the grate &c. and as shown consists 
o f a tubular métal grid, but may be in the form of 
a tubular flat coil or of a flat chamber with a 
horizontal internai baffle. In the form shown in 
Fig. 1, the inner vessel 13 of the container serves 
for cooking porridge &c. In a modification, the 
container is in the forai o f a water jacketed cham­
ber adapted to contain a rack for plates &c.

1 7 3 ,5 3 4 . M o riso n , B . B . June 24, 1920.

Heating liquide.— To beat and de-aéra te liquids 
such as boiler feed-water, the liquid is passed into 
a pipe-like structure, and into the lower end of 
the oolumn are upwardly injected films of steam 
at a velocity and pressure such as will impart to 
the liquid an upward velocity approximating to that 
of a bubble of air rising freely through the liquid, 
wherebv there is induced in the column cf liquid 
stream-lines of upward unconfused flow. The 
desired conditions are attained by locating the 
nozzle through which the steam is introduced, at 
the correct depth beneath the surface of the liquid ; 
the position can be determined according to the
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the pressure and the velocity of the 
t|ut in practice a satisfactory resuit is 

by lowering the nozzle until a position is 
vhere the upheaval of the surface ceases. 

The efficiency of the treatment is increased by 
withdrawing a portion of the treated and hot liquid 
and mixing it with the untreated and relatively 
cold liquid. The treatment is carried out in 
apparatus similar to that described in Spécifica­
tions 11690/10 and 19564/11, the steam being 
introduoed through radial élite in nozzles 2 located 
at the lower ends of and extending completely 
acrœs a pipe or pipes 3, Figs. 1 and 5; the 
separated air collecte in a hood 4 and is dis- 
charged through a pipe 5, and the de-aerated and 
heated water flows downwardly through an ex­
tension 4a and then upwardly to a discharge pipe 
6. In Fig. 5, some of the de-aerated and hct 
water is returned through a pipe 7 to the inlet 
end of the pipes 3 for re-treatment ; and in this 
construction the liberated air escapes through a 
condenser 8, condensed water being returned 
through a pipe 9. The de-aerator inay be placed 
at a considérable height above the feed-pump, in 
wliich case the température of the water may 
reach 212° F. or liigher, a loaded valve being then 
provided for the escape of air from the de-aerator.

173 ,709 . M a u ss , W . March 8, 1921.

Heating liquida.—Sugar juice or other liquid is 
heated by direct contact with steam and the 
température regulated by the pressure of a head 
of liquid. Fig. 1 shows apparatus for heating 
under a pressure less than atmospheric. Juice is 
syphcxned into the Jieating-chamber 1 from a 
vessel 11, the rate of flow being regulated by a 
float-controlled butterfly valve 14. Steam is 
admitted b}' a float-controlled valve 16, the pres­
sure being regulated by the height x  of the column 
of liquid in the pipe 5 which can be regulated by 
a swivel overflow pipe 7. A vacuum chamber

20 draws ofï non-condensable gases. By curving 
the pipe 5 upwards, a pressure above atmospheric 
can be obtained.

1 7 3 ,8 4 6 . B a rk er , Xi. S . Oct. 5, 1920.

FI C. I.

Annular boilers.— A high pressure annular boiler 
is mounted in a chamber X and heated by a 
burner W beneath it and also in part by burners 
N which beat a hot-plate forming the top of the 
chamber. A fire-clay pillar M may pas6 up the 
central flue o f the boiler.

1 7 4 ,2 8 8 . H u rley , J . J . Jan. 25, 1921. 

^ FIC.I.

Washing-boilers.— The Üd c of a washing-boiler 
fitted with a central circulating-tube d opening 
into a hollow base d3 and into a hollow crown d4, 
is detachably secured by fastenings between the 
depending rim g and the sides o f the boiler. Pins 
h projecting from the boiler engage inclined slots 
in the rim o f the cover. The circulating member 
is held in position by contact with the cover. The 
central tube is attached to the base and crown 
portions by screwed nuts, which, after the parts 
are secured, are immersed in a tinning-bath.
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174 ,690 . T herm al In d u stria l cSc. Chem ical (T .Z .C .) R esearch  Co., Xatd., 
ham , S ir  A . M ., and M org'an, J . S . Oct. 20, 1020.
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Heating liquide.— In heating solids or liquids by 
immersion in a molten métal, either by carrying 
the material through the métal by contact with 
a moving drum or other surface as described in 
Spécification 174,074 or, in the case of a liquid, 
by causing it to travel against a stationary inclined 
surface submerged in the métal as described in 
Spécification 170,617, the material i6 submitted 
to successive different températures either by pass- 
ing it in succession through a sériés of baths of 
different température, or by regulating the fcime 
of successive immersions by varying the speed of 
movement of the drum or other 6urface or by

varying the inclination or length of the submerged 
inclined surface. The material may be permitted 
to cool between the successive immersions. In 
the fractional distillation of tar oil, the oil is 
passed in succession through a sériés of stills a of 
the kind described in Spécification 174,974 heated 
by gases from a furnace 6, passing along a flue 
above a horizontal partition c. Portions of bot 
gases may be passed through by-pass flues d to 
a lower flue so as to regulate the température of 
the stills. The vapours generated in each still 
pafis through outlets m. The procèss is applicable 
t > the destructive distillation of vood.

174 .895 . B eschorner, A . Feb. 1, 1921,
[ Convention date].
H e a t i n g  water.—

Liquid to be heated 
en ter s through a cock w 
the annular space be­
tween the walls a, b 
and it is given a spiral 
motion by a baffle.
Tlienoe it rises up the 
clœe-topped tube 61 and 
flows out through the 
tube / .  The heating- 
means is disposed in 
tîie space between the 
walls b, b1 and is shown 
£k> an electric résistance 
wire wound in a double 
spiral in grooves in an 
insulating-body o. Any 
heating means may bo 
used. A spring-pressed 
piston q working in a 
cylinder p is subjected 
on it$ underside to the 
pressure on the liquid 
in the apparatus and its 
inovements are indi- 
cated on a dial by 
means of a rod r and a 
rack and pinion. I f  the heat input is constant 
and the outlet is of fixed size, the dial will in- 
dicate simultaneously the quantity flowing in a 
given time and the température. Shoufd the 
pressure become excessive, ports t aie uncovered 
and the pressure relieved.

174 .937 . Topp, W . B . Feb. 
[Convention date].

1921,

Heating w a t e r .  —  An 
electrical heating apparatus 
comprises a closed chamber 
1 and an attaehed or intégral 
réceptacle 3 at the lower end 
thereof containing electrides 
ô separated by an imperfor- 
ate insulating partition and 
connected to a source of 
alternating current, the 
r é c e p t a c l e  containing 
a vaporizable conducting 
liquid such as water, so that 
as the liquid vaporizes, the 
current varies with the volume of the liquid. The 
chamber 1 and réceptacle 3 may be made of métal 
lined with an insulating enamel, or the réceptacle 
3 may be of porcelain and may contain four 
électrodes separated by three partitions. Acids 
or salts may be added to the water to increase its 
conductivity. In a modification, the chamber 1 
is surrounded by a water jacket with an inlet 
and outlet so as to form a water lieater.

The Spécification, as open to inspection under 
Sect. 91 (3) (a), S t a t e s  that mercury may be 
used as the vaporizable liquid. This subject- 
matter does not appear in the Spécification as 
accepted.

FIC J.

o

174 .970 . Crom pton, R . E . B . Aug. 31,
1920.
Heating liquids; tvater supply and delivery.— A 

jacketed and insulated container 1  has mounted 
below it a continuously-burning burner 18 pro-
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so as to maintain tbe température of 
or other liquid at about 100° in excess 
the cold supply. A valve controlled by 
régulâtes the admission of cold water 

and a linkage 31, 32 interconnects with a valve 
33 controlliug the supply o f gas to auxiliary

burners 16 to open it- whcn the level is lowered 
by drawing o£E water. The escape of products of 
combustion from the jacket 2 may be controlled 
by a damper 2d in the smoke pipe 2e. In a modi­
fication, adapted for use with oil fuel, the linkage 
31, 32 rais es and lowers the wick o f a “  blue- 
flame ”  oil humer to regulate the heating.

174 ,974 . T h erm al In d u stria l éc
Chem ical (T .I .C .)  R esearch  Co., L td .,
and M organ , J. S . Sept. 7, 1920.

Heating liquids.— Matériel, such as liquid or 
subdivided solid, is subjected to heat treatment in 
contact with molten métal, and is carried into the 
molten métal as a film or layer by means of a 
travelling surface such as a rotating drum or 
endless band. A still for dehydrating tar or oil 
comprises a closed vessel a containing molten 
Jead e and having a rotating drum d partis 
immersed in the métal. The hydrated tar enters 
by a pipe /  and floats on the surface, while it is 
gradually brought into contact with the drum d 
and carried into the métal. The dehydrated tar 
leaves by the pipe g , and vapour by the pipe c. 
A scraper h may be provided to remove tar from 
the surface of the drum. In a modification, Fig. 
3, which is particularly applicable for distilling 
carbonaceous material such as sawdust, the 
material is carried into the molten métal by an 
endless band o. Other applications mentioned 
are the drying of powders or crystals such as 
chalk or sodium bicarbonate, the distillation of 
calcium acetate, and the évaporation of liquids

Spécifications 1-1617/95, [Class 55, Gas manu­
facture], 19305/11. [Class 51 (ii), Furnaces and 
küns for applying &c.], and 25608/12, [Class 55 
(i), Coking &c.], are referred to.

1 7 4 ,9 9 8 . W a g n er , F. Oct. 27, 1920
FI G. 3

Feed-watcr, heating.—A plant for heating and 
purifying feed-water for boilers, particularly of 
the locomotive type, comprises a sériés of pre- 
heaters combined with a direct contact steam 
heater located in a dôme on the boiler. Feed- 
water is supplied to a sériés of jets in a ring-pipe 
7, Figs. 1 and 6, in the dôme 4 and, passing over 
the plate 10, Fig. 1, and funnel member 15, is 
conducted through channels 17, 19® on each side 
of the boiler to the bottom. Wire brushes 11 
serve to assist in the mixing of the water spray 
and the steam in the dôme 4. The upward fiow
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of l>oiler steam into the dôme, through the open- 
ings and tubes 15e of the funnel 15 and the tubes 
12 and openings 13 of the plate 10, is assisted by 
suction through the pipe 20 the outer end of whicli 
opens opposite the mouth of the steam-supply pipe 
3 to the engine. One or more purifiers 29, Fig. 0, 
may be inteq>osed on the feed-supply pipe be- 
twoen the preheater 27 and the dôme purifier to 
collect the impurities thrown do\vn ac tempéra­
tures below that attained in the final heater. 
These preheaters and purifiers may be of the 
construction shown in Fig. 8, in which feed-water 
entering tlie chamber 44 by the pipe 28 issues b\ 
the pipe 30 being lieated by steam which enters 
at 31 and traverses the double tubes 48. 49, the

lieader 47 and the casing 43. The steam supplied 
to the preheaters and also to the feed-pump 21, 
Fig. fi, may be obtained from the suction pipe 20 
through a branch 21, and the steam passing to 
tho pump may be superheated before use by 
traversing a looped pipe 22 in an enlarged fire- 
tube. By the action of a valve de vice 33, steam 
only passes through the purifier 29 when, by open- 
ing the stop valve 23, steam is supplied to actuate 
the pump 24 to deliver water through the sériés 
of heaters to the boiler. The preheater 27 is 
supplied with exhaust steam from the engines 
and pump by the pipe 35. Tn a modification, one 
purifier may be located in the smoke-box to l>e 
lieated by f uni ace gases.

1 7 5 ,2 7 2 . IVXaladry, H . J . Feb. 9, 1921, [Convention date].

Heating water; annular boilers; water 
supply and delivery. —  An apparatus for 
heating water comprises an annular 
chamber 1 with an open-topped overflow 
tube 16 connected to the outlet 17. A 
burner 3 is supplied with gas from a tube 4 
through a thermostatic regulator 5 and a 
cock fi. Cold water supplied through the 
tube 11 passes to a three-way cock 12 and 
is delivered either direct to the outflow 16,
17 through the pipe 15 or through a pipe 13 
to that point at tlie side of the chamber 1 
under a baffle 14, against which the capsule
18 of the thermostat is fitted. In the latter 
case, water heated in the chamber 1 flows 
to the outlet by way of the tube 16. The 
thermostat 5 comprises the capsule 18 and 
h guided mernber 19 bearing on a rod 21 
which presses the valve 22 against the 
pressure of a spring 23 on to its seat, 
thereby closing the gas passage 5°.

Référencé lias been directed b y the Comp- 
trollcr to Spécifications 223/08 and 
11072/08.
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VIRTUAL MUSEUW-^04:. S e lvey , W . M ., and M orsh ead , 2 consist of cylinders with longitudinal flanges.
• Nov. 15, 1920. Figs. 8 and 1 Ô show alternative forms having

heïieal passages.

1 7 5 ,4 3 0 . M itch ell, W . T . Nov. 20, 1920.

FIC.I

v c

Feed-ivater, heating.— In a plant comprising an 
air-cooled dynamo b, a main steam engine a, and 
an auxiliary steam engine c, the exhaust steam of 
the auxiliary engine being emploved in an absorp­
tion refrigerating apparatus coobng the air for the 
dynamo, the condensate o f the condenser of the 
main engine may be warmed by beat from the 
refrigerating-apparatus. In the form shown, by 
means of pipes Z, Z1, Z2, n, some or ail of the 
turbine condensate from the condenser k may be 
led to cooling coils in the absorbing vessels g, g1 
or in the condensing vessel h , either in sériés or in 
parallel, or directly through the vessel h to the 
feed-water heater rn. Water or air coolers may be 
employed in the air System between the dynamo 
and the vessel d. Spécification 174,693, [Class 35, 
Dynamo-electric generators &c.], is referred to.

Heating water; geysers. —  In a geyser, water 
entering at d flows up in the annular casing b 
and along a trough h over the closed top baffle j 
and thence over others, alternately inverted, down 
to a colléeting-cône o. The lower edge of each 
baffle is serrated and tongues v thus formed are 
bent alternately in opposite directions.

175 ,406 . Clark 6c Co., Xrtd., R . I . ,  and 
T ervet, J . N . Nov. 15, 1920.

Water-tube boilers. —  Apparatus for the beat 
treatment of oils comprises a number of récep­
tacles 2 arranged in sériés within a furnace 3 so 
that the last of the sériés is most strongly heated, 
and followed by a cooling pipe. Fig. 1 illustrâtes 
a form of the apparatus in which the réceptacles

175 ,476 . H apper, J . R . Dec. 10, 1920.

Digesters; boiling-pans.— A boiler of the Sinclair 
type, such as is described in Spécification 6441/93, 
for use in paper making has exactly similar end6 
and is so mounted that it may be revolved on a 
transverse axis. Ports 5, 6 in one of the trun-
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1 7 5 ,9 5 6 . J o h a n s s o n , C.
[Convention date].
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Annulât boilers; water-tube boilers.— An annular 
boiler, adapted fco be supported by legs 6 over the 
burner 8 in conjunction with which it is used, has 
radial tubes 9 closed at their inner ends and pro- 
vided with divisions 11 extending nearly to their 
ends to assist the circulation. Projections 71 
support anv utensil which it is desired to beat. A 
sériés of these boilers may be used each over a 
humer in a gas-range and connected with an 
adjacent hot-water réservoir.

Heating water.— The rising pipe 3 from a boiler 
2 is extended to a tank 10 above tlie level of the 
ordinary expansion tank 4. The water and steam 
rising from the boiler in pulsations due to over- 
firing, pass diroctly to the tank 10.

According to the Spécification, as open to 
inspection under Sect. 91 (3) (a), a non-return 
valve 11 may be fitted on the pipe 3 below the 
branch 5 which supplies the radiator 6. This 
subject-matter does not appear in the Spécification 
as accepted.

nions 2 on the boiler 1 communicate in turn, as 
the boiler is revolved, with the steam or fluid 
supply pipe 9. The fluid flows through the ports 
into pipes 7, 8 leading to the opposite ends of the 
boiler. The doors 10 hâve inner perforated plates 
in line with the perforated plates 12 of the boiler.

176 ,009 . V ian ello , E . Feb. 25, 1921, [Convention date].

Feed - water, heating.—
Relates to steam engines or 
turbines which are inade to 
work on a Carnot cycle by 
taking a portion o f the exhaust 
steam from the condenser and 
adiabatically compressing it, 
together with water, to the 
b o i l e r  pressure, the coin- 
pressed fluid passing to the 
boiler. According to the 
invention a centrifugal com­
presser, fed with steam from 
the condenser and with water 
from the hot well injected 
near the suction end, dis­
charges into a receiver which 
is provided with me ans for 
discharging anv air. An 
auxiliary turbine 2 drives a 
multistage compressor 1 which 
take a portion of the exhaust 
steam from a main condenser 
5, and compresses it to boiler pressure, water fron- 
a hot well 6 being injected through atomizers 11, 
111, 1111 at varions stages of the compressor so as 
to reduce the fluid practically to liquid at boiler

pressure. The fluid is led to a receiver 3 and 
the water fed to the boiler, any steam or air being 
used in a stage o f the auxiliary turbine 2.
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49. M erz , C. K ., and M cliellan ,
(trading as Merz & McLellan), B o tto m -  
W . T .,  and W eek s, E . G . Dec. 3,

Feed-water, heaiing.— Feed-water for the boiler 
supplying steam to turbines 1, 2, 3 is taken from 
a hot-well 8 and passed through a heafcer 13 heated 
by the hot gases from a low température distilla­
tion retort 11. The exhaust steam from the 
turbines passes through heat-exchangers 5, 6, 7, 
the condensate collecting in the hot-well 8. Make 
up steam for the retort is generated in the beat 
exehangers, but when the retort is not in opera­
tion this steam passes by a by-pass 16 to the feed-
water heater 13. Spécification 117,290, [Class 55 (i), Coking &c.], is referred to

1 7 6 ,4 3 9 . D a lz e l l ,  H . E .
Nov. 3, 1920.

Feed - water, heaiing.— 
Feed-water for a steam 
locomotive is lieated by 
exhaust steam diverted from 
the blast-pipe in adjustable 
quantifies. The condensate 
from the heater is conducted 
to the boiler feed-tank. 
Exhaust steam is led into 
the feed-heater a, Fig. 1, 
ananged above the boiler 
smoke - box through an 
inclined pipe g having at its 
lower end an internai sleeve 
g3, which projects into the 
blast-pipe. The position of 
the sleeve is adjusted by 
means o f a worm and worm- 
wheel j. The condensate 
flows from the heater into 
the feed-tank c. The heater 
may be placed in the smoke- 
box. In place of the sliding 
sleeve, the supply of steam 
to the heater may be regu- 
lated automaticaïly by an 
inclined pivoted counter- 
weighted vane h, Fig. 5, 
inounted at the junction of 
the steam-supplv pipe with 
the blast-pipe. The move- 
ments of the vane are 
limited by adjustable stops ?, m.
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1 7 6 ,4 5 4 . X irk e , P . S t . G . Nov. 25, 1920.
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Heating liquida. —
Apparatus for heating 
oil supplied to tho 
burner h of a steam- 
boiler a comprises a 
w a t e r chamber or 
auxiliary boiler i pro- 
vided with an internai 
fire tube h, at the louer 
end of which is locate<l 
a burner h1, and sur- 
rounded by a chamber j 
in which the oil supply 
to the burner is heated.
The water chamber is 
in communication with 
the water space of the 
boiler a through pipes 
Z, k , the pipe l being 
provided with a cock 
>Zl. Oil is supplied to 
the louer end of the 
chamber j through a 
pipe e communienting 
by means of a U-shape 
pipe o provided with a sludge-cock c1 with the 
supply tank. A pipe c leads the oil from the 
chamber j to the burner b. AMien steam h a s
been raised in the main boiler, the burner h1 is 
put out of action, and by opening the cock V water 
from the main boiler is circulated through the 
chamber i to effect the heating of the oil. In the 
modified form of heater shown in Fig. 8, the 
upper part of the chamber i forms a steam space 
communicating with the steam space of the main 
boiler through a pipe p provided with a cock p\ 
and, if desired, with the burner of the main 
boiler through a pipe connected to the chamber 
i at q. Cocks k1, l1 in the pipes k, Z, communi­
cating with the water space of the main boiler are 
inter-connected through a link r with the cock p\ 
Upon the cock p1 being opened the cocks l1, k1 
are closed and vice versa so that either steam or 
water may be led to the chamber i which is 
provided with a suitable discharge cock at. iho 
bottom. In a further modification, an additional 
chamber communicating with the chamber i and 
fcrming a steam chamber m^v 6urround the oil 
chamber and may supply steam to the burner b 
for atomizing the oil.

1 7 6 ,4 7 2 . G odfrey, A . Dec. *2, 1920.

Heating gases. —  In an oxygen metal-cutting 
apparatus, a separate stream of cutting oxygen is 
heated to a predetermined température or range 
of température by means under eontrol indcpen- 
dent o f the beat produced by the cutüng operation 
and the preheating dame. In the arrangement 
shown in Fig. 1, the cutting oxygen passes through 
a pipe 3 and a coil 5 arranged in an electricallv or 
gas-heated oven 1. From the coil 5, the oxygen 
passes through a cock 6 and reducing valve 8 to

a pipe 10, which passe-s through the oven and may 
be coi led t herein. The pipe 10 is connected by a 
flexible pipe 11 to the cutting burner. Pressure 
gauges 7, 9 indieate the gas pressure on both sides 
of the reducing valve 8 and a thermometer 12 
indicates the oven température which may be con- 
trolled by hand or by a thermostatic device. Tn 
another arrangement a gas jet supplied from the 
fuel gas pipe or the fuel gas and oxygen pipes 
beats a chamber fixed to the burner supply pipes.

(For Figure see next page.)
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perforated plate 8 may be dispcsed on the tube so- 
as to lie upon the cio thés.

1 7 6 ,4 9 9 . I b in g ,  H . Dec. .7, 1920.

1 7 6 ,4 7 3 . R a v ie s ,  G . N ., R o b in s o n , H .,
and R a v ie s ,  C. Dec. 2, 1920..

IVashing-boilërs. —  Relates to circulatory 
appliances, for use in doniestic clothes, washing 
boiiers, of the kind comprising a vertical tube 
having a flared mouth or base portion and a 
distributing dôme top. In the présent arrange­
ment the flared mouth 3, Fig. 1, présents a 
convex stream-line curved surface to the circu- 
lating water which facilitâtes its flow up the tube. 
The top diverting-plate 6 may hâve a central 
depending projection, as shown in Fig. 3, and the 
lower plate 7, Figs. 1 and 2, may be spirally 
fluted to give the water a tangential movement 
The tube may be made in telescopic parts 1, 2, 
Fig. 1, and the base supported on feet 4. A

Heating liquide— Ileat is exchanged between- 
two immiscible liquids of different densities bv 
passing them in superposed layers in opposite 
directions. The heavier flows downwards through 
a réceptacle a over a sériés of partitions b from- 
the opening to the exit g. The lighter liquid 
enters at d and passes upwards to the exit e.

1 7 6 ,8 1 7 . M a r k s ,  E . C. R ., ( Ingcrsoll-
Rond Co ). Sept. 7, 1920.

Feed-water, heating.— Ccndensate from the main 
condenser 2 is pumped through the condenser 5 
of an auxiliary turbine 4, and a re-heater 11 
heated by steam from a lower stage of the auxiliary 
turbine to the hot-well 13. Thence it is pumped 
through an economizer 23 and is further heated 
in heaters 27, 32 supplied with steam from higher- 
pressure stages of the turbine 4 before delivery 
to the boiiers. Air-extracting devices are em- 
ployed in the heaters operating below atmospheric 
pressure.
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1 7 6 ,8 7 2 . Sw an, H u n ter, W . R ich ard ­
son, Zitd.9 and V a te s , S . R . Dec. 11,
1920.

176 .899 . Crockford, A-
1920.

—  ULTIMHEAT® 
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Feed-water, heating. —  The steam inlet of a 
feed-heater is controlled bv a float-operated valve, 
the valve being closed on water accumulating due 
to breaking or bursting of the water-tubes. The 
heater A lias feedwater circulating-tubes B and 
carries a casing C, which contains a float D 
directly connected to a valve E controlling the 
steam connection F. The float and valve are 
guided bv stems d, d1 moving in guides c2 in the 
valve-seat casting and in a plate c3. When the 
valve E is closed, the accumulated water blows 
out at the safety-valve and so gives warning of 
tube breakage.

Washing-boilers. —  In a water-circulating de- 
vice having a telescopic tube merging into the 
domed or conical enlargement of the base cham- 
ber, the deflector f is attached to the tube by 
webs g so arranged that a spiral motion is given 
to the liquid. The base chamber has holes j 
containing double-seated valves k in addition to 
unrestricted holes i. A perforated false bottom 
p rests on the base chamber, through which may 
pass a pipe n to supplv steam or liquid from 
an exterior source to the deliverv tube d, e.

Reference lias been directed by the Comptroller 
to Spécification 176,473.

177 ,230 . S ta th a m , A . E ., and C ollett, A . Dec. 18, 1920.

^Vashing-boiiers. —  Relates to machines in 
which the clothes are cleansed by boiling-water 
agitated by stirrers, and consists'in the driving 
of the stirrers by means of the steam produced. 
In the upper part of the water-container 4. which 
has a dished bottom 5, is an annular clothes- 
receptacle perforated on its inner and lower wall 
6, 7. A turbine 14 is driven by the projection of 
steam against its blades 15 by nozzles 17 in the

Ps 2367.
D



Heating air.— Air for warming buildings or th© 
compartments of vehicles is passed by a fan 11  
over the outer surface of a sériés of double tubes 
1 and directed by baffles 14, 17 in a casing 10, 
through the inner pipes 2 , to the discharge con­
duit 13. The air is heated by steam within the 
annulus 3 between the inner and outer tubes. 
Radiating-fins 9 may be fitted to the outer tubes.

1 7 7 ,4 3 5 . A n d e rb e rg :, A .  May 20, 1921.

Fl G.2.
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VIRTUAL M U ^ ^ M al steam chest 10  fixed above the member 
6. The spindle 19 of the turbine oscillâtes four 
stirrers 20 mounted on a cruciform member 
through gearing 21 - - 24 by means of links 27, 
28. Means are provided for raising the stirrers 
to allow of the insertion of clothes. Pipes 11 
are provided communicating between the steam

chest and the dished bottom ô so that water 
therein is heated first and steam passes into the 
steam chest more quickly. Should the pressure 
of the steam increase above the head of water in 
the boiler, steam will escape by an annular cham- 
ber 8a between the clothes réceptacle and the 
water-container.

1 7 7 ,2 7 9 . D a v is ,  W . K . Jan. 3, 1921.

D and steam generated 
passes by the other end a1 
to a pipe line a2 from which 
it is delivered to a sériés of 
telescopic tubes a8 for 
steaming milk-churns F or 
fodder &c. contained in 
vessels E. A hinged pipe 
a8 may deliver steam to 
assist the heating of the 
contents of the pan C.

1 7 7 ,2 6 4 . W e y m e s , G . H . Dec. 24, 1920.

Set-vans. — In combina-*
tion with a set-pan C a pipe 
A  comprising a number of 
U-shaped coils is spaced 
around the walls of the fire- 
box B. Water is supplied 
to one end from the cistern

Feed-water, heating.— In combined feed-water 
heaters and spark-arresters for steam boilers of 
the type in which groups of curved pipes 1  are

arranged in the smoke-box concentric with the 
smoke-stack, the pipe6 are affîxed at their ends 
to tube-plates 2 detachably connected with each
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other in pairs and connecting the curved pipes 
in such a way that they form a number of helical 
conduits so that the System of pipes can be 
taken apart for cleaning purposes. The rows of 
pipes are displaced vertically and horizontallv in 
relation to each other, causing the flue gases to 
strike against the pipes several times before en- 
tering the funnel. The inner coils are conneeted 
at the bottom with a water-chest 3 provided with 
an inlet for the feed-water, and the outer ones 
with a water-chest 4 provided with an outlet. Ail 
the pipes are conneeted at the top to a common 
water-chest 5. For blowing through the pipes, 
cocks or plugs 8 are provided on the water chests 
3 , 4 or on the outlet pipes 6 , 7. The sheets 10 
provided for carrying the flue gases towards the 
circumference of the apparat us are hinged at 
their inner edges.

177 ,625 . W eir , Xitd., G . 6c J., and 
W eir, J . G . Jan. 11, 1921.

ULTIMHEAT®

carried by a door 2 on supporting-roll 
rollers on the front of the door which 
coils to be withdrawn from the evaporator. In 
a smail installation a bracket for carrying a front 
supporting-roller may be cast on the- base of the 
chamber 8.

177 ,974 . P ooks, N . H . March 10, 1921.
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Feed-water, heating; heating water. —  Xozzles 
for the injection of heating-steam into feed or 
other water comprise jets a - - d of tliree or more 
different lengths in parallel, the internai dia- 
meters of the nozzles not exceeding three-quar- 
ters of an inch. In the preferred arrangement 
the longer nozzles are in the centre and the others 
grouped round them.

1 7 7 ,7 6 0 . G risco m -R u sse ll Co., (Assig­
nées of Jones, /?. C.). March 31, 1921, [Con­
vention date'].

FI G. 2.

Heating water.—In an heater, described as an 
evaporator particularly for use on board ship, for 
obtaining distilled water for boiler feed, drinking, 
&c., which is heated by steam coils 3 passing be­
tween inlet headers 4 and lower headers 6 , the 
outlete 7 of the lower headers are conneeted 
directly to a chamber 8 which receives the drain­
age from the coils. The chamber has a valve»! 
outlet near its lower side, through which the con- 
densed water passes to the hot-well and valves 
at the top and bottom for allowing escape periodi- 
ca:!y of air and sédiment. The heating-coils are

DigcstcTS.—Tins &c. containing food &c. to be 
heated are passed through a vessel containing air 
or other gas saturated with the vapour of 
water or other liquid at a pressure above that 
of the atmosphère and a température above the 
normal boiling-point of the liquid, means being 
provided for passing the tins through the vessel 
while maintaining the température and pressure. 
For tliis purpose the vessel 1 may be provided 
with rotary air locks and a convoyer similar to 
those described in Spécification 141.343, \Class 
49, Food &c."l, a steam inlet pipe 13 with a 
thermostatically-operated valve 14, an air-inlet 
pipe 15 with an automatic pressure-regulating 
valve 15&, and heating coils 16. The nipe 15 
may be continued as at 15® adjacent to the coils 
16, so that the air is heated before it- escapes 
into the vessel 1. Spécification 156,994, \Clas8 
49, Food & c.], is referred to.

178 ,042 . V in cen t, W . P ., Barrow , 
P . B ., V in cen t, G . T ., and W ayn e, 
P . F . W . P ic to r -. Aug. 27, 1921.
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Geyser
ç:

CLASS 64 (i), HEATING LIQÜIDS ftc.

-In  a geyser of the type described in 
pecificatjon 139,806, the oonical base of the 

corrugated cylindrical flue 4 is arranged to fit 
tightly over the conical flue 3, so as to isolate 
the heated water from the gases of combustion.

Water flows upward through hollow baffles 12  and 
thence through the sprayer-ring 14 and over the 
flue 4 and a conical tlange 20. The joint of the 
cylindrical flue and its base is protected by water 
in a lip 9.

1 7 8 ,2 7 9 . B rodie, G . G ., and Colem an, A . B . March 7, 1921.

Block-form boilers.— An L. 
shaped boiler used in a combina­
tion open fire-place and range 
comprises back and side limbs 
e , e lf the combustion products 
passing under the latter only. 
Fins e2 are preferably cast on 
the boiler, and may support the 
firebrick back c of the stove. The 
boiler may hâve a limb similar 
to e l on the other side, the com­
bustion products passing under 
both.

178 ,312 . Chappcll, E . April 8 , 1921.

Submersible heaters.—A closed casing 2, con- 
taining a gas ring and pilot lighting jet, is adapted 
to be submerged in water to be heated. Air is 
supplied through a central opening 12 , which has 
a telescoping liner 13 for adjusting the draught 
of air. Products of combustion escape through 
a sériés of narrow spaced passages of anv con­
formation, shown as rectangular tubes 10 . 
mounted upon and extending the entire width 
of the casing.

1 7 8 ,4 4 0 . V c r m e y e n , E . J . April 11,
1921, [Convention date].
InternaUy - fi r e d 

boilers.—The interu- 
ally-fired boiler shown 
comprises a combus­
tion chamber A, a fuel- 
distillation chamber 15, 
and a conduit C lead- 
ing the gases to the 
space M beneath the 
grate, where they are 
inixed with air from the 
inlet K surrounding the 
gas inlet. The gases of 
combustion p a s s 
through openings in 
the conical wall A to 
the annular 6pace E 
surrounding the cham­
ber B, thence through 
vertical conduits in 
the water-space to an annular collector G, and 
finally to the flue F 1.

According to the Spécification as open to in­
spection under Sect. 91 (3) (a), the conical wall 
A may be formed of water tubes connected to 
the boiler. This subject-matter does not appear 
in the Spécification as accepted.

1 7 8 ,5 4 3 . B o u s e ,  E . E . Jan. 15, 1921.
InternaUy-fire d boilers. —  In a water-heater 

having a central water column c inside an annu­
lar water chamber a, a cylindrical float i is

FIG.I.
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annular water chamber is spaced slightly from 
the inner wall of the chamber. The helical coil 
or strip may be replaced bv a helical groove 
formed in the outer wall of the chamber. Spéci­
fications 140,250 and 178,886 are referred to in 
Provisional Spécification 178,5-13.

CL ASS 64 (i), HEATING LIQUIDS &c.

placed in the water column for the purpose of 
c-ausing the water to ascend through the column 
as a film and regulating the water supply. A 
valve j  at the bottom of the fioat seats upon the 
top of the inlet pipe / .  The upward movement 
oi the fioat is limited by an adjustable stop g. 
A helical coil of wire or métal strip n in the

1 7 8 .8 8 6 . R o u s e ,  E . E . Dec. 20, 1920. 
No Patent granted (Sealing fee not paid).
Boiler 8. —  In a 

water - heater in 
which water passes 
up a control tube 
a to an annular 
chamber i, the an­
nular chamber is 
carried by brackets 
j on a fiange k 
formed near the 
upper end of a per­
forât ed ring e 
which forms part 
of the mixing- 
chamber of a gas 
b urne r surrounding 
the central tube a.

1 7 8 ,8 4 3 . C a s t ia u x , R .  April 16, 1921, 
[ Convention date].

InternaUy-fired boilers.— A boiler for heating 
water or generating steam bas a central fire-box
I the gases from which pass by conduits 9 to a 
down-draft flue 4, or flues within the side mem- 
bers of sections constituting the boiler, to a 
collector 11. A sectional boiler is shown in Fig. 
2 , there being a water space encircling the fire- 
box and water waîls 14, 15, at front and back. 
A grate 5 composed of tubes closed at one end is 
supported at the front on bars 5l. In the form 
shown in Fig. 4, the boiler is cylindrical and the 
ports 9 lead to an annular flue 4 and a collector
II below. Fittings 82, 121 connect the water- 
spaces on each side of the annular flue.

(For Figs, sce ncxt column.)

1 7 8 .9 3 4 . G a b e t ,  G . Jan. 24, 1921. Addi­
tion to 159,234.

Water-tubc boilers.— The boiler described in 
the parent Spécification is modified in that the 
headers a, b1 are connected by two or more row6 
3, 31 of vertically-disposed bulged tubes arranged 
in staggered relation and having bulged portions 
of different curvatures. The rear tubes 3 are of 
larger diameter than the front tubes 31. In addi­
tion, a further row of bent tubes 3 may be pro- 
vided projecting forwardly from the header a so
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CLASS 64 (i), ÏÏEATING LIQUIDS &c.

a grate, and communicating at their 
with a tube 83 of larger diameter con­

necte^ at îts ends to the upper header bl.

to register with the tubes and thus induce a flow 
of furnace gases through them. Live steam may 
be supplied through an annular header n and 
smaller concentric jets / .  In a modification the

1 7 8 ,9 5 5 . W o o d , P . N ., and R u s s e l l ,  
G-. 2>., (trading as Wood, Russell, & Co.). 
Jan. 28, 1921.

Heating air.—In heating and ventilating ap- 
paratus for use on board ships, of the type in 
whicli the heating-apparatus, fan, and control 
valves constitute a self-contained unit, and two 
valves only are necessary for changing over from 
a supplv to an exhaust System, the température 
of the air is controlled by means of a rotatable 
annular louver valve which allows a part of the 
air to pass outside the heater. In the apparatus 
shown, air is drawn in through the conduit A 
and delivered by the fan past the valve II to 
the heater P, which is surrounded by a valve

ends of the tubes b are extended downward to 
embrace the nozzles c, and in a further modifi­
cation the nozzles c are extended through the 
tubes b to extensions shaped to give an ejector 
effect.

1 7 9 ,0 7 2 . I>Xarks, E . C. R . ,  (Soc. Anon* 
ltaliana G. Ansaldo d Co.). April 29, 1921.

1 7 9 ,0 6 8 . M e is t e r ,  A .  April 25, 1921.
Feed-water, heating.—A water container tra- 

versed by tubes b is fitted in the smoke-box of a 
locomotive or like boiler. A ring of jets c is 
secured to the upper end of the blast-pipe so as

Annular boilers.—The fîre cavity 10 of a domes- 
tic stove or boiler is formed in the interior of the 
inner of two concentric cylinders 1 1 , 12 , between 
which is a space 14 for water to be heated. A 
front 22 is fitted over an arch 13 formed in the 
cylinders 11, 12, and a door 29 preferably con- 
structed as described in Spécification 179,121 is 
provided on the front. The grate 38 is con- 
structed in halves and supported by the ledge 37 
on the dead-plate 24 and bv a block 39 fitting 
loosely in the fire cavitv 10 and engaging lugs 
40. A lug 41 on the block 39 engages a recess 
in the grate. The stove is closed by a hot-plate 
15 having a charging-lid 43 with a pivoted han- 
dle 44, with a coiled wire grip 46, folding into a 
recess 45 in the lid.
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comprisins fixed and rotatable annular plates hav- 
~ X v e r  openings L , L ‘ ; by adjustmg the mov- 
abîe plate the proportion of air passing outside 
the heater may be varied. To chtmge over to an 
exhaust System the heater is shut off from the 
fan by the valve H , and the segmentai valve M 
is môved to thô position shown in dotted lmes 
in Fis 3 ‘ air is tben <*rawn *rom the apartment 
through an opening G below th© fan and de- 
livered through th© conduit A.

179 ,367 . A ird , K.., and W o rtle y , G . W.
March 4, 1921.

F IG .9. ^  F IG .3.

W'ashing-boiter s.—A 
standard pan 1  is 
secured to a ring hob 9 
fitting on the usual 
out©r casing of a port­
able wash-boiler by 
clamps 13 and screws 
12  which hold th© pan 
against projections 10 
on thô under side of th© hob. By adjustment th© 
fiue opening 16, th© hob can be brought into 
proper relation to th© flue, and a draw-off pipe 
in th© pan can b© mad© to register with an open­
ing in th© outer casing. The flue opening is so 
shaped as to allow of th© passage of vapours 
from the pan to th© flue.

1 7 9 ,7 1 4 . H udson , T .
Addition to 134,002. .

Feed-water, heat­
ing. —  Th© casing 
around t h e  boiler 
described in t h e  
parent Spécification 
is water-jacketed, the 
jacket serving as a 
feed-water heater. 
Th© inner wall 6 of 
th© jacket tapers up- 
wardly and is secured 
to tli© upper and 
lower water cham- 
bers 4, 3 by channel- 
section members 13,
12. The outer wall 
of the jacket is 
secured to th© inner 
wall by channel-sec- 
tion members 15.

Feb. 24, 1921.
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180 ,025 . Allg'em eine E lek  
G es., and M ünzing-er, F . Feb. 1 . 1921.
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Heating air.— Apparatus for heating air and 
other gases by th© waste beat of combustion pro- 
ducts comprises flat sheet métal bodies a which 
hâve stamped on their latéral faces projecting 
areas b which serve when the units are in posi­
tion to form partition walls. Thés© pressed-out 
parts may hâve longitudinal hollow grooves 61, 
Fig. 5, for the réception of packing material, or 
may be altemately convex and concave, as shown 
in Fig. 6. Fig. 1 shows one arrangement, th© 
pressed-out portion being full width at c and leav- 
ing a plain walled part at the foot above th© 
header d. In th© form shown in Fig. 3, the 
pressed-out parts b are at th© back and a gap is 
arranged at th© top to form an exit for the heat­
ing gases. In another arrangement in Fig. 7, 
th© passages for the air are of U-form and the 
pressed-out parts b are arranged to cause the 
heating-gases to pass down and up in opposite 
directions to th© air. Fig. 10 shows a plan of 
such an arrangement. Th© dividing partition e 
is in this instance shown as being held in posi­
tion by the spring in th© bent edges.

180 ,303 . M erten s, G . May 19, 1921,
[Corivention date].

i l\y///Â * S
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Heating water.— In a boiler or like water- 
heater the horizontal cylindrical container a is 
fitted with a multi-tubular vertical heating-coil 
surrounded by a cylindrical baffle, the lower end 
of the coil and baffle ©xtending down into a de-

55



CLASS 64 (i), HEATING LTQÜIDS &c.
ULTIMHEAT121

VIRTUAL MUSEUM
flui<
heater c<

)ocket b on the container. The heating 
whfch is steam or hot water, flows down the 

ils, and the water to be heated is intro- 
duoed through a perforated pipe immediately be- 
low the heating-coils, so that its flow is upward 
past the coils. The hot water for heating enters 
at the pipe h, divides into the vertical tubes 
through connections j , and rejoins the bottom dis­
charge pipe. A baffle cylinder d dépends into 
the pocket b on the container a, and the water to 
be heated enters through the pipe / ,  the circula­
tion being as indicated by the arrows. The pocket 
b has a détachable cover c. "When steam is used 
as the heating fluid, a number of concentric annu­
lai- passages are used in place of the tubes.

1 8 0 ,4 2 9 . W e s t in g -h o u s e  B r a k e  de. 
S a x b y  S ig n a l  C o., l itd - , and B a r t y ,  T .
Feb. 22, 1921. Addition to 168,713.
Heatint7 water.— The apparatus described in the 

parent Spécification for heating water by passing 
it through a tube containing an inner tube through

which steam is passed is provided with a manu- 
aily-operated valve 31 in the steam outlet. The 
valve is provided with two or more passages 32,

33 of different sizes, so that the pressure, and 
consequently the température, of the steam in 
the tube 2 may be varied in stages. The tem­
pérature to which the water is heated is thus 
varied correspondingly.

1 8 0 ,4 7 1 . W h ite , W . A . March IS, 1921.
Heating liquids.— Oil

for use in oil-burning fur- 
naces is drawn by pumps 
from the bottom of the 
oil tank or tanks, and 
ai'ter passing through one 
or more heaters is re- 
turned to the oil tanks or 
delivered to separate 
tanks from which it is 
supplied to the furnaces.
In the arrangement illus- 
trated, oil from a tank T 
is drawn by a pump P 
through a main s uct ion 
pipe a, and after being 
passed through heaters c is delivered through a 
pipe g to a main discharge pipe h which is con- 
nected by valve-controlled branch pipes h1, h2 to 
the various storage tanks. The pipe a is con- 
nected to the pump P by a pipe d fitted with a 
strainer e. The oil heaters may be constructed 
as described in Spécification 158,483. The de- 
livery pipes to the tanks may be fitted at their

discharge ends with spraying nozzles m provided 
with baffles m1 to spread the oil entering the tanks 
into a thin film. The suction pipes a, d and the 
delivery pipe g , h may be steam heated. To 
facilitate starting, a small steam-heated grid n 
may be arranged at or near the suction orifice of 
one or more of the tanks.

1 8 0 ,5 1 2 . C la y to n  S h u t t le w o r th ,
Xitd., B o b s o n ,  P .  W ., and JVÏcG regor,
R .  April 13, 1921.

Feed-water, heating.— A fuel-economizer or like 
apparatus having its tubes 2, Figs. 1, 3, arranged 
in vertical rows is fitted with baffles 1  of a width 
substantially equal to the vertical spaces between 
the rows o f tubes and so placed with in the spaces 
as to cross the rows of tubes, thus laterally de- 
flecting the gases around the tubes. The baffles 
may be supported by latéral end extensions rest- 
ing against the tubes. End-extensions 3, Fig. 9,

are so formed as to wedge between the tubes. 
The baffles may be inclinée! alternately in opposite 
directions and may be curved. Each baffle may 
extend horizontally along half the length of the 
tubes, then descend verticallv through the whole 
depth of the tubes, and finallv extend horizon­
tally under the other half. Covers 4 may be 
placed between the tube plates and the upper 
ends of baffles to prevent lodgment of soot. Spéci­
fication 180,511, \Class 123 (ii), Steam genera- 
tors], is referred to.

(For Figs, see next page.)
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