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EXPLANATORY NOTE

The contents of this Abridgment Class may be seen from its Subject-matter Index, which 
is in accordance with the 1910 édition of the Abridgment-Class and Index K ey  (now out of print), 
as amended up to date, and includes ail index headings, subheadings, and subdivisions allotted 
to this Class, as well as cross-references under them, alfchough there may be no cases affected 
within the period covered by this volume. A revised édition of the Abridgment-Class and Index 
Key  is now in préparation.

It should be borne in mind that the abridgments are merely intended to serve as guides to 
the Spécifications, which must themselves be consulted for the details o f anv particular invention. 
Printed Spécifications, price ls .,  may be purchased at the Patent Office, or ordered by post, no 
additional charge being made for postage.

Abridgments are printed in the chronological order of the Spécifications to which they refer, and
this index quotes onlv the number of each Spécification.

NOTE.— The Patent Office does not guarantee the accuracy of its publications, 
or undertake any responsibility for errors or omissions or their conséquences.



SUBJECT-MATTER INDEX

D ig -e s te r s .
This heading comprises only closed hcatcrs in 

which substances are disintcgratcd and 
assimilated under pressure vnth liquids or
steam.

beaters-and agitators, arrangement and appli
cations of, (other than conveyers). 100,545. 
137,841. 137,843. 140,513. 

beaters and agitators, construction of. See 
Mixing and agitating machines &c., [Class 
861.

casings. 100, £45. 138,372. 
conveyers within casings. | No cases.] 
feeding, discharging, and washing out appli- 

ances, (other than continuously-acting diges- 
ters). 100,447. 100,515. 104,57S. 114,348. 
137,843. 150,782.

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

kinds or types—
continuously-acting cîigesters. [No cases.] 
external circulatorv means, with. 113,494.

119.663. 124,676. 137,742. 150,782. 
heated directly by lire and by gas and oil

burners—
other than waterrbath and like jacketed 

digesters. 100,545. 106,942 [A ppx]. 
water-bath and like jacketed digesters. 

[No cases.]
injection of steam and gas, heated bv. 

100,447. 100,545. 110,015. 124,676. 137.828.
141,708. 150,782.

internai tubes and chambers, heated bv.
119.663. 140,513.

jacketed, steam and like, (other than 
jacketed digesters directly heated by tire 
and by gas and oil burners). 130,319.
130,120. 137,828. 137,841. 137,844. 

liquid-spray arrangements. [N o  cases.] 
making by operations of interest apart from 

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

materials o f digesters. 145,732. 
miscellaneous—

arranged in sériés. 110.015. 
dry in g contents. 137,828. 137,841. 137,844. 
utilizing steam from steam accumulators. 

144,084.
mounting and supporting. 100,545. 130,119.

130,120. 137,742.
movable vessels, trucks, and like arrangements 

for holding materials treated, (other than 
strainers and perforated liners). 106,942 
[•4?>P*]. 118,119. 119,663.

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

12/25.

B ig ^ e ste rs— cont.
securing covers, doors, and lids of. See Doors 

&c. for resisting fluid pressure, [Class 
123 (i)].

steam-traps. See Steam-traps, f Class 64 (ii)l. 
strainers and perforated liners. 118,119. 

137,841. 150,782.

H e a tin g *  a i r  a n d  o t h e r  g a s e s ,  (otherwise 
than in or in immédiate connection with Fur- 
naces and kilns and Stoves and fire-places). 

This heading includes only heating processcs 
and apparatus which are not specially modi- 
fied or adapted for particular purj)oses, and 
which do not involve structural modifications 
o f , or additions to, parts o f  furnaces, gas 
generators or producers, kilns, and stoves, 
(inchiding their flues and casings). 

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

apparatus comprising fans and other circula- 
tion-promoting devices. 105,790. 307,697. 
111.177. 114,863. 122,294. 127,706. 131,107. 
137,210. 142,352. 142,975. 147,970. 150,026. 
153,175. 155,306. 

by—‘
circulation of bot fluid, the primary source of 

beat being distant and immateria!— 
other than tubular beaters. 107,443.

121,752. 135,262. 141,424. 142,938.
147,970. 148,873.

surfaces for transferring beat, construction 
of. See Surface-apparatus &c., [Class 
64 (iii)].

tubular beaters. 101,S71. 111.177. 113,298. 
114,863. 121,752. 137.210. 142,352.
150,026. 153,175. 155,306._____

compression. [N o cases.] 
bot medium directly heated from any source 

of beat—
beaters of regenerator type with solid 

heated medium. See Furnaces &c., Com
bustion apparatus of, (X'/flss 51 (i)]. 

other than with liquid as heat-transmitting 
medium. [N o cases.] 

surfaces for transferring beat, construction 
of. See Surface-apparatus &c., [Class 
64 (iii)].

with liquid as heat-transmitting medium. 
148,072. 151,160.

processes, compound. [N o cases.] 
waste gases and waste beat from furnaces 

and kilns. See Furnaces and kilns for ap- 
plying &c., [Class 51 (i)]. 

coverings and compositions, non-conductors of 
beat. See Non-conducting coverings &c., 
[Class 64 (ii)] ; Plastic compositions,’• [ Class 
70].
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a i r  d tc .— cont.
air and gases under pressure by burn- 
el tberein or delivering them into corn- 

basTion products under pressure. Sec 
Generaling combustion products «fcc., [Class 
51 (i)].

heatiug by direct contact in packed-tower, 
rotary, and other closed apparatus baving 
surfaces traversed by flowing liquids. See 
Gas, Manufacture of, \Class 55 (ii)]. 

heating by direct contact with jets or sprays of 
heated liquids. S'ce Air. gases, «fcc., Moisten- 
ing «fcc., [ Class 55 (ii)]. 

heating by electricity. Sec Heating by elec- 
tricity, [Class 30 (iii)]. 

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

heat-storing apparatus for. Ses Heating, 
lleat-storing apparatus for, [Class 04 (ii)]. 

miscellaneous—
heatiug by the secondarv beat changes pro- 

duced by the change of volume of a fluid 
when heated and cooled. 136,195. 

obtaining motive power by. See Ilot air «fcc. 
engin es, [Class 7 (i)].

pipes and tubes. See Pipes and tubes, Métal,
[Class 99 (ii)J. 

idiradiating and air-heating attachments for lamps 
and stoves. See Stoves «fcc., [Class 120]. 

radiators. Sec Heating buildings «fcc., Radia- 
tors for, [Class 04 (ii)]. 

spray-producers and liquid-distributing sprink- 
lers and nozzles. See Spray-producers «fcc., 
[Class 09 (iii)].

superheaters of the steam-superheater type.
Sec Superheaters, Steam, [Class 123 (iii)]. 

température, controlling, (including arrange
ments of dampers for air curren't). 107,140. 
137,210. 142,975. 153,175. 155,306. 

thermostats. See Thermostats «fcc., [Class
0-1 (ü )].

utilizing solar and natlirai beat for. Sec Heat, 
Utilizing solar «fcc., [Class 64 (ii)].

K e a t in g :  w a t e r  a n d  o t h e r  l i q u id s .
Heating 'processes and apparatus applicable 

solely to spécial pur poses are indexcd only 
under separate headings, such as Internal- 
combustion engines, Carburetting-apparatus, 
vaporizers, and heaters for, [Class 7 ( i i i ) ] ; 
Steam-generators, [Class 123 (ii)] ; Tea «fcc., 
Apparatus for making, [Class 129]. 

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

Fire «fcc., Automatic, [Class 47 (i)]. 
boilers—

alarms, water-level. See Water «fcc. levels, 
Regulating «fcc., \Class 123 (i)]. 

annular and concentric, (with 110 cross water- 
tubes). 101,924. 107,531. 114,840. 110,470. 
110.801. 116,953. 128.706. 135.352. 1 !3,878. 
147,732. 149,026. 152,012. 154.802. 

arrangement and disposition of in stoves and 
fire-places not solely for heating liquids. 
See Stoves «fcc., [Class 126]. 

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

H e a t in g -  w a t e r  dec.— cont. 
boilers— cont.

block or slab form, (other than annular and 
concentric and internally-fired)—

other than with flue tubes for heating.
102,109. 103,875. 117,471. 117,730.
122,267. 122,999. 126,452. 131.433.
132,155. 133,503. 134,610. 136,232.
139,540. 139,675. 139,902. 139,928.
140,788. 142,667. 144,569. 147,970.
148,092. 149,087. 149,478. 149,867.
152,167. 152,787. 153,960.

with flue tubes for 'heating. 104,786.
106,015. 111,620. 112,744. 122,597.
127,507. 129,465. 130,234. 130.841.
132.155. 134,036. 135,538. 141,424.
118,612. 149,977. 154.802.

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

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

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

tubes forming com posite boilers, (other 
than internallv-fired boilers). 105,319. 
129.405. 130,232. 141,808. 148,011. 148,612. 
148,613.

compound, (including boilers for serving two 
or more circulation Systems with a single 
source of heat). 113.644. 142,667. 143,337.

coverings and compositions, non-conductors 
of heat. See Non-conducting 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 resist 
fluid pressure. Sec Road surface boxes, 
[Class 107].

draught, controlling. See Furnaces «fcc., Com
bustion apparatus of, [Class 51 (i)] ; Stoves 
«fcc., [Class 126] .

evaporators. See Distilling «fcc. liquids, 
[Class 32].

geysers. Sec geysers «fcc. below.
heaters for. See Burners &c., [Class 75 (i)] ; 

Furnaces «fcc., Combustion apparatus of, 
[Class 51 (i)] ; Stoves «fcc., [Class 120].

heating-surface, increasing efflciency of. 
117,730. 155,009.

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

internally-fired, (other than annular and 
wholly water-tube boilers)—

coils and cross tubes in firebox and flues.
103,899. 106,015. 100.727. 114.840.
117,730. 132,201. 133,254. 140,003.
142,640. 145,604. 119,026.

miscellaneous. [N o cases.] 
water-liolding chambers in firebox and

flues.
123,307.
135,085.
140.003.
149.977.

103.364.
128,079.
135,606.
140.676.
153,962.

113,112.
132,598.
137,364.
144,905.
154,476.

116,470.
133.549.
139,750.
149,026.

iv



HEATING LIQUIDS &c.

■cont.H e a tin g -  w a t e r  écC.
boilers—cont.

internally-fired— con t .
without water-jacketed extension heating-

flues. 
116,861. 
142,667.

101,921.
117,730.
145,604.

103,899.
128,079.
147,363.

105,821.
137.364.
147,732.

with water-jacketed extension heating- 
flues—

multiple-flue. 107,531. 110.034. 113,112. 
119,056. 122,597. 123,307. 133,549.

154,080.
103,364. 103,899. 105,821. 
117,730.
133,254.
145,604. 147,979.
152,224. 153,737.

129,750. 132,201. 
135,085. 140,676.

149,523. 
154,0S0.

135,606. 
single-flue.

110,034.
132,598.
142,646.
149,977.
154,476.

making by operations of interest apart from 
bo ilers / See scparatc headings, such as 
Casting metals, [Class 83 (i)]. 

miscellaneous—
boilers with alternate annular and dise- 

shaped sections. 153,728.
boilers with two distinct sources of heat. 

153,960.
casings. 153,728.
leaks, mixtures for stopping. 132,088. 
supports for boilers. 101,901. 139,675. 

145,213.
with intégral water and gas chambers. 

147,363.
safetv arrangements. See safety arrangements 

below.
sectional boilers, (with approximately flat 

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

stavs and staying. 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. Sce 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 
heat ing-surface is derived from water-
tubes)—

coil tubes. 102.543. 117,529. 119,935.
135,352. 138,181. 139.902. 146,695.
147,220. 148,611. 152,012.

other than coil tubes and substantiallv
horizontal and vertical tubes. 139,675.
148,049.

substantiallv -horizontal tubes. 101.871.
110,905. " 119,935. 133,850. 135.004.
135,077. 136,032. 139,635. 139,643.
140,978. 141,168. 114.783. 144,808.
147.220. 148,612. 148,896. 151,582.
154.781.

substantiallv - vertical tubes. 110,905.
• 128,806. 139,149. 144,783. 147,220.
148,613. 149,026.

1. 64JLTIMHEAT® 
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with complex water passages not covered by 
other Key subdivisions. [N o cases.]

H e a t in g -  w a t e r  d<.c.— cont.
burners for. See Burners &c., [Class 75 (i)].
by—

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

Chemical action or molecular combination. 
Sec Heating by Chemical action &c., [Class 
64 (ii)].

electricitv. Sec Heating by electricity, [Class 
39 (iii)].

friction. See mise, below. 
impact of solids or liquids. Sce mise, below. 
liquids. See heating by direct contact of 

heated solids &c. ; heating by bot solids &c. 
acting by conduction &c. ; below. 

métal and other heaters. See heating by 
direct contact of heated solids &c. ; heating 
by bot solids &c. acting by conduction &c. ; 
below.

molten métal. Sce heating by direct con 
tact o f heated solids &c. ; heating by bot 
solids &c. acting by conduction &c. ; below. 

natural heat. See Heat, Utilizing solar &c., 
[Class 64 (ii)].

slag. Sce heating by direct contact of heated 
solids &c. ; heating by bot solids &c. acting 
by conduction &c. ; below. 

steam. Sec heating by direct contact of 
steam &c. ; heating bv bot solids &c. acting 
by conduction &c. ; below. 

waste beat. See feed-water &c., heating, 
(mise.) below ; Heating Systems &c., f Class 
64 (ii)].

chimneys, construction of. See Chimneys &c., 
[Cia88 25].

coils. See boilers above : Surface-apparatus 
&c., [Class 64 (iii)]. 

digesters. Sec Digesters.
doors, eleaning, soot, and like, for boiler and 

feed-water-heater casings. See Doors, Clean- 
ii\g &c. for chimneys &c., \ Class 25]. 

ejectors. Sec Injectors &c., [Class 71]. 
feed-water for hot-water boilers and steam- 

generators, heating—
arrangement and disposition of heaters in 

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

arrangement of heaters in turbines. Sce Tur
bines &c., [Class 110 (iii)]. 

feed-water heaters, arrangement of, in plant 
for evacuating condensers. Sce Distilüug 
&e. liquids, [ Class 32]. 

heating by furnace gases, (including vaste 
furnace gases)—

annular chambers in flues. [ATo cases.] 
bulk heaters without internai flues and 

tubes, f No cases.]
combustion apparatus for. Sec Furnaces 

&c., Combustion apparatus of, [Class 
51 (i)].

direct-contact heaters. Set mise, below. 
fire-bars, fire-bridges, and other furnace 

details formed with chambers or pas
sages for circulation of feed-water. See 
Furnaces &e.. Combustion apparatus of, 
[Class 51 (i)].

jacketed smoke-boxes, uptakes, and other 
flues. [N o  cases.]

v
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economizer type. 
109,717. 110.210.

w a t e r  àcC.— cont. 
ter &c., heating— cont.

_jjng  by furnace gases— cont. 
miscellaneous—

boiler fire-tubes, jackets of and arrange
ments of tubes in. 103,534. 103,709. 
121,649. 121,982.

pipes and tubes arranged in furnace and 
other flues, (othcr than tubulous heaters 
of economizer type). 103,534. 103,709. 
121,619. 121,982. 129,058. 141,595.

separately-fired heaters. 155,008.
tubular heaters, (gases passing through 

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

above and below boiler sbell. [No 
cases.]

heaters arranged in smoke-boxes and up- 
takes. 131,733.

other than heaters arranged horizontally 
directly above and below boiler sbell 
and in smoke-boxes and uptakes. 
115,582. 130,234. 

tubulous heaters of 
100,557. 104,991.
116,209. 118,066. 126,884. 130,510.
132,506. 140,097. 142,186. 142,537.
143,271. 145,109. 146,352. 147,870.
148,041. 155,388.

beating by steam—
direct-contact heaters. '14. 20683 [A ppx]. 

104,755. 105,248. 105,554. 106,104.
106,303. 106,529. 106,845. 115,253.
115,631. 117,524. 118,364. 130,143.
132,825. 135.232. 150,575.
apparatus having surfaces traversed by 

flowing liquids but not specially
adapled or arranged for beating feed- 
water by steam. See G as, Manufac
ture of, [Class 55 (ii)]. 

exhaust-steam pipes, jackets of and ar
rangements of tubes in, (including 
heaters combined witli and fitted to blast- 
pipes of locom otive type). [N o  cases.] 

heaters, closed, in boiler steam and water 
spaces. 104,137. 124,425.

heaters combined with and fitted to con- 
densers. See Distilling &c. liquids, 
[Class 32].

heaters composed of chambers with in
ternai tubes—

steam-tubes. 102,217. 110,210. 123,354. 
126,102. 143,822.

water-tubes. 103,644. 105,248. 110.210.
116,017. 121,169. 123,354. 126,102. 

with separate fittings for purifying water, 
(e.g. filters and depositing-chambers). 
[N o cases.]

miscellaneous. [No cases.] 
steam supply, controlling. 148,6S7. 
steam tapped between working stages of 

turbines or cylinders of engines. 106.101. 
surface apparatus, constructions and de

tails o f not specially modified for beating 
feed-water. Sec Surface apparatus &e., 
[Class 64 (iii)].

beating in jackets and chambers in con 
tact with boiler sbell. [N o  cases.]

K e a t in g -  w a t e r  <fc.c.— cont.
feed-water &c., beating— cont.

beating in two or more operations, (including 
combinations and arrangements of two or 
more heaters). 103,644. 106,104. 109,717.
125.149. 125,150. 125,449. 126,014. 128,8-19. 
133,299. 134,500 [A p p x ]. 137,597. 146,522. 

miscellaneous—
boiler water other than blow-down water, 

utilizing for heating. 103,414.
beating by bot air and gases, (other than 

furnace gases and gas engine exliaust). 
121,005/ 133,748. 135,493.

heating by bot or molten slag, ashes, or the 
like. 120,274.

heating in tubes arranged between boiler 
furnaces and oil fuel tanks. 105,727.

feed-water, suppiying and controlling. See 
Steam-generators, [Class 123 (ii)].

flue pipes not forming an intégral part of the 
apparatus. See Chimneys &c., [Class 25]. 

fuel supply to  burners, controlling, arrange
ments and applications of valves for. See 
JJurners &c., [Class 75 (i)].

fusible plugs. See Steam-generatoi*s, [Class 
123 (ii)].

gas-heated apparatus immersed in liquid. See 
submersible &c. below.

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

like hot-water apparatus—  
arrangements of boiler and réservoir so tliat 

whole constitutes one boiler. See boilers 
above.

auxiliary heating-devices in hot-water Sys
tems, (other than boilers with two distinct 
sources of beat). 102.080. 141,424. 

circulation connections between heater and 
réservoir. 102,343. 103,875. 115,134.
132.598. 135,077. 135,790. 148,611. 149,867.
152.224. 152,783. 155,051.
hot-water cylinders, fittings for. Sec hot- 

water cylinders &c. below. 
heating to given température. 152,721. 
hot-water cylinders, construction of and fit

tings for, (other than external circulation 
connections between heater and réservoir). 
106,683. 107,774. 112.484. 132,598. 135,077.
135,790. 137,879. 138,504. 147,636. 150.093.
152.224. 155,051.

indirect heating, arrangements employing.
100.121. 103,840. 107,774. 113,644. 128,845. 
139,585. 139,709. 140,289. 147,523. 148,047. 

miscellaneous—
fitted with water-softener in sériés. 138,975. 
heaters arranged in sériés. 137,571.

142.667. 147,523.
hot-water Systems combined with other 

Systems or apparatus. 102,0S0. 104,709. 
107,125.

separate Systems with single source of 
beat. 113,644. 142,667. 

supporting System comprising boiler, 
storage, and feed tanks. 115,134.
142.667. 152,167. 152,783.

with constriction in flow or return pipes. 
144,560.

vi
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K e a t in g -  w a t e r  <£cC«— cont.
general arrangement of domestic &c. hot-water 

apparatus— cont.
wheeled water-heaters for field, camp and 

like use. Sec Cooking-apparatus, Iie ld  
&c., [ Class 28 ( i ) ] .  , t .

aeysers and like ‘ instantaneous water-heaters, 
°  icomprising onhj apparatus in which water 

flows freely in thin films over directly-heated 
surfaces and fittings for geysers). 108,737. 
118,568. 139,896. 140,253. 142,661. 145,213.

burners for. See Burners &c., [Class 75 (i)]. 
closed water-heaters. Sec boilers above. 
flue pipes not forming an intégral part of 

apparatus. Sec Chimueys &c., [Class 25]. 
fuel supply, arrangements, adaptations, and 

applications of burners, valves, and regu- 
lating and controllim? devices for. Sec 
Burners &c., [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. 146,579.
heating by direct contact of steam and other 

gases” (other than feed-water, heating)— 
apparatus in which gas passes through a 

layer of liquid, applicable otherwise than 
for heating. See Gas, Manufacture of, 
[ Class 55 (ii)].

cascades or sprays, arrangement of. 119,417.
121,752. 135,432. 142,661. 143,086. 145,213. 

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

liquid in bulle—
hot gases injected. 100,447. 106,193.

117,221. 117,222. 117,223. 122,720.
125,368.
arrangement and disposition of heating- 

means in wasliing-boilers. See Wash- 
ing-boilers &c.

hot gases passed over surface, (including 
deflection of gases under surface by 
baffles). [No cases.] 

miscellaneous. [N o  cases.] 
packed-tower, rotary, and other apparatus 

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

valves and codes, construction of. Sec 
Valves &c., [Class 135].

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

boilers. See boilers above. 
by hot liquids—

circulating through pipes and tubes. 
102,835. 104,190. 115,126. 121,752.
132,317. 155,210.

contaiued in jackets and other enveloping- 
vessels. 102,835. 104.190. 110,368.
110,803. 148,097. 153,616.

other than in jackets and pipes. 129,750.
by hot solids and molten materials. 103,664. 

103,665. 110,517. 120,274. 138,388.

H e a t in g -  w a t e r  d tc .— cont. 
heating by hot solids, &,c.— cont.
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by steam and hot gases—  
circulating through pipes and tubes.

102,835. 104,709. 107,022. 115,126.
122.720. 130,458. 155,210.

contained in jackets and other enveloping-
vessels. 102,835. 109,688. 111,340.
111,508. 117,005. 148,097.

other than in jackets and pipes. 121,005.
122.720. 139,609. 148,041.

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

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

llollow-ware, [Class 66]. 
miscellaneous—

barrels adapted for heating water. 136,508. 
heating by the secondary heat changes pro- 

duced by the change of volume of a fluid 
when heated and cooled. 136,195. 

heating in water jacket of hot plate. 146,999. 
increasing electrolytically rate of heat trans- 

ference from a container to liquid. 
100,796.

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

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

pipes and tubes for, métal. See 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 (i)] ; Fumigating &c., 
(bronchitis kettles), [Class 81 (i)] ; Hollow- 
ware, [C7ass 66] ; Shaving-appliances, 
[Class 131] ; Tea &c., Apparatus for 
making, [C/as3 129].

circulating-attacliments for preventing freez- 
ing in large liquid containers and for like 
minor warming operations. 124,674. 
143,044.

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

flame-heated. 107,300. 111,688. 112,601. 
118,558. 124,674. 130,161. 137,970.
142,035. 151,703. 154,666.

other than flame-heated. | No cases.'] 
pressure gauges. See Barometric &c. gauges, 

[67ass 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)l. 

regulating heating, thermostats for. See Ther
mostats &C., [Class 31 (ii)]. 

safety arrangements, (other than safety-valves 
and pressure-relieving devices for fluids). 
[No cases.]
fusible plugs. See Steam-generators, [Class 

123 (ii)].'
safety-valves. See Valves &c., [Class 135].

Vil
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sj ; a\ producers and liquid-distributing nozzles, 

cnnjtruction of. See Spray-producers &c., 
fClaHs 09 (iii)].

stove fittings for heating. See Stoves &c., 
[Class 120] .

stoves and fire-places, not solely for heating 
liquids, arrangement and disposition of 
hoilers in. Sec Stoves &c., f Class 126]. 

stufiing-boxes. Sec Stutting-boxes «S:c., [('lass 
122 ( v) ].

submersible lieaters. 143,014. 155,732. 
sur face-apparat us for effecting transfer of beat 

otherwise than from combustion products, 
construction of. See Surface-apparatuS &o., 
[Class (iii)].

tanks and cisterns, o f interest apart from heat- 
ing water, construction of. Sec Tanks &c.. 
[ Class 09 (i)].

thermostats. Sec Tbermostats &c., [C7ass 04
(ii)] .

vacuum pans. See Distilling «fcc. liquids, 
[Class 32].

valves and coeks, arrangement and disposition 
of. Sec water supply &c. below. 

valves and cocks, construction of. Sec Valves 
&c., \ Cia es 135].

waste lieat, utilizing. See feed-water &c., 
beat ing. (mise.) a boce ; Heating Systems «fcc.. 
[ClasH 64 (ii)].

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

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

water, purifying and softening. Sce Water 
&c., Purifying «fcc., [Class 46]. 

water supply and deliverv. (including arrange 
ments of valves and cocks for). 101.901
104.709. 106,683. 107.125. 110.694. 112.484
112.744. 113.112. 115,904. 116.953. 117.221
117.222. 117.223. 117,551. 118,558. 122,387
132.427. 141.168. 152.167. 153,486. 153,962
interconnecting gas and water valve mecba 

nically. See Valves &c., \Class 135]. 
valves, construction and actuation of. See 

Valves &c., [Class 135]. 
wbeeled water-beaters for field, cam p, and like 

use. Sce Cooking-apparatus, Field &c., 
[Class 28 (i)] .

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

gravel-beating, and like, (includitig Plant for 
making tar macadam), rClass 107]. 

alloys for. See Alloys, [Class 82 (i)]. 
bal lis. modified for use as. See Baths, [Class 

26].
burners for beating. Sce Burners «fcc., [Cia** 

75 (i)l.
chimneys and fines not forming part of bniler 

or pan settings. See Chimnéys &c., [Class 
251.

circulation, promoting. I i .  13205 [A ppx].
101.060. 116,486». 1:15,588. 1-39,089. 139,987. 

coverings and compositions, non-conductors of 
beat. See Non-conducting coverings &c.. 
[Class 64 ( i i ) ] :  Plastic compositions. [Class 
70].

W a s h i n g '- b o i l e r s  6c C .— cont.
electroplating. Sec Electrolvsis «fcc., [Class 

41].
frotbing, preventing, (other than circulation, 

promoting). 121,293. 155,290.
furnaces for. See Furnaces &c., Combustion 

apparatus of, ( Class 51 (i)] . 
gas supply for heating, controliing, arrange

ments and applications of valves for. Sec 
Burners &o., [Class 75 (i)]. 

beating by electricity. Sce Heating by elec- 
tricity, [Class 39 (iii)]. 

beating liquids by direct contact with steam 
and otber gases. See lieating water &c. ; 
kinds &c. below.

beating-surface, modifications of, (including 
structural alterations to bottoms of j»ans). 
107,170. 124,390. 144.298. 147.221. 155,069. 

binges for lids. Sce Hinges &c., [Class 65 
<»)]•

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

kinds or types—  
fire-beated. [.Vo cases.] 
gas and oil beated. 103,288. 139,080

140,264. 152,167.
injection of steam, beated bv. 101.060 

111,860. 135,588.
internai tubes and cbambers, heated bv 

140,635. 148,047.
jacketed, steam and like, (other than water 

bat b and like indirectly-beated pans) 
fl5,126. 120,315.

water-batb and like iiidirectlv-heated pans
103.288. 109,688. 110.803. ' 149.172.

lids speciallv modified and adapted for. '14 
13205 [Â pp x]. 135,588. 139,987. 152,167 
155,117.
condensers for vapours. See vapours, con 

suming &c. below.
lids not specially modified for. Sce Hollow 

ware, [Class 66].
liners, baskets, and like arrangements for hold 

iug goods treated— 
fixed. f .Vo cases.]
removable. '14. 13205 [A p p x ]. 101,060

103.288. 139,089. 142,602.
liquid supply and deliverv. '14. 13205 [Appx] 

103,288. 111,860. 139,987.
making by electrodeposition. Sec Flectroly 

sis &c., [C7ass 41].
making by operations of interest apart from 

waxbing-boilers and set-pans. Sce separate 
headings, such as Casting inetals, I Class 
83 (i)].

materials o f ]>ans. 145,732. 
misoellaneous—

pans with constructional features not covered 
by otber Key subdivisions. 134,305.

mixing and agitating applianees. Sec Mixing 
and agitating machines &c., | Class 86].

plastic conqiositions for. See Plastic coiniiosi- 
tions, [Class 70].

preserving-pans, fee<ling. See Jam «fcc., [Class

vin
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W a s h in jr -b o i l e r »  ^ c . —cont. 
nyrometers for. See Thermometere A<*., 

[Cia»» 97 (iii)]*
riveted joints for. See Riveted joints, [Cia»» 

83 (iv )].
settings and supports—

dues, arrangement of. 147,221. 151,039. 
other than arrangement of (lues, and rims 

and like sup|*>rts. 130.080. 110.204.
148,424. 152,167.

rims and like supports. 138,490.

ijLTIM H EA T®  
VIRTUAL MUSEUMW a s h in t r - b o i l e r s  <kc. - o n t .  

stirrers or agitators for laundry nrtiâ i w  
Washing, Domestic A c.. [China 138 (ii)]. 

stoves for. See Stoves A c., \Cla»s 126].
valves and rocks, construction of. Sce Valves 

A c., (C/aaa 135].
va|K>urs, consuining and trapping. '14. 13205 

[.Ippjr]. 127,070. 136,885. 151,089.
water-level indicators. Sce Water Ac. levels,

Régulâting Ac., [Cia»» 123 (i)|.

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

Allensby, C. 
AUgemeine

Adams, M. A .................  158,616
Adnams, A. C...............  106,7*27
Ajax Heaters, Ltd. ... 108,787 
Akt.-Ges. für Gas und Electrici-

tiits........... '14. 18*205 [Ajrpr]
Aktiebolaget Vaporaekumulator.

111,708. 144,081 
R ...............  148,097

Elektricitiits-Ges.
143,271

Allman, D. TF................ 113,112
American Laundry Machinery

Co ....................................  135,588
Anderberg, A ...................  100,557
Arbuthnot, G . H ........... 111,688
Arneil, J. M .................... 107,697
Augustus, E . M .............. 139,540
Austen, F . 11.................  150,026
Aylesworth , J. W . ... 103,664

103,665
Avlsworth, A. M ........... 103,664

103,665. 110,547

Babcock A W ilcox........  109,717
Babcock d  W ilcox Co. 109,717 
Babcock A W ilcox Dampfkessel- 

Werke Akt.-Ges., Deutsche. 
See Deutsche.

Baetz, II .......................... 14*2,352
Bailey, G .........................  107,125
Banks, W . ... 112,741. 124,674
B an , J . E.......................  115,904
Barralet, J . H ...............  119,417
Bartelds, B. J ...............  111,860
Basarrate, J . de...........  124,425
Bastian, C. 0 ................  152,721
Bateman. J . T ...............  138,388
Bâtes, L . W ...................  155,210
Baumann, K .................... 105,248

106,104. 187,597
Becket. W . H ................  132,598
Bell, A ..............................  114,863

„  G . G .......................  112.484
Bergeron, II ....................  107,531
Bertrams. Ltd. 101,578. 114,348 
Billing, N. Pemberton-. 142.667
Bint, F . C........................ 155,069
Birch, G .......... .*............... 111,620

„  J ........................... 111,620
Birch k  Son. J ...............  111,620

Blackmore, B ................... 105,218
Bloxam, A. G ...............  116,209
Bohar, V .......................... 139,635
Boulard, H ...................... 110,015
Boyd, J ............................. 107,697

„  J . B . W ...............  107,697
Bovd k  Sons, J ...........  107,697
Bràach, P ........................  146,999
Brampton, F . W ...........  132,155
Brett, H . S ....................  130,841
Brewtnall, A. W ...........  144,569
British Still Tube Co. 114,863
British Thomson-Houston Co.

117,524. 121,169 
British Westinghouse Electric k 

Manufacturing C o.... 100,796 
115,631. 137,597.

Brodie, G . G ............... 10-1,786
Brooke, G ........................  101,901

„  R . G ............... 106,529
Brown, A. ... 104,578. 114,348
Brownlee, R . II ............. 151,582
Brunnschweiler, K. A. 133,850
Burn. F ............................  150.026
Bussell, R . C.................  106,787

Caille, C. ... ' lé .  20683 \Appr] 
Caledonia Manufacturing Co.

148,611. 148,612. 148,613
152,167.

Cammell, Laird, k  Co. 126,102
Camp, R . M ...................  110,264
Campbell, C....................  141,168

„  K .....................  141,168
Carter, Sir C». J ...........  126,102
Casamitjana. J ................ 124,425
Cecil, V. A. Ga> . !07,300 
Chardard, J . B. I). !.. 139,750
Chubb, L . B*.................  100,796
Clare, G . E . 113,641. 139,585
Coalbrookdaîe Co...........  133,503
Cockburn, S. M ............... 141,424

144,560
Codd, T . J ........................ 137,571
Coffin, A . G . 103.8 m. 134,610
Colebrook, W ..................  152,012
Coleman, A. B ...............  104,786

100,683
„  C. J ................  148,047

Conner, S. J ...................  111,177

Cooke, E . A ....................  154,476
Cooney, C........................  101,924
Cor ri tore, M ....................  184,805
Craggs, E . F ...........'......  135,077
Creasey, II. H ...............  132,598
Cundall, J . L ..................  115,134
Curzon, M .......................  143,822

„  S.........................  143,822

Daillant, P .......................  139,149
Daniels, S ........................  155,117
Darby, E .......................... 122,387
Davey, H . ... 102.217. 115,582 
Davies, II. ... 152,224. 154,080

„  P. C...................  149,478
Davis Gas Stove Co. ... 119,417 
Detroit. Motor Appliance Co.

107,140
Deutsche Babcock k  Wilcox 

Dainpfkessel-Werke Akt.-Ges. 
140,097.

Dickie, J ........................... 102,543
Hiver, D ........................... 155,732
Doble, A ............................ 105.554
Dodd, H . S ......................  119,056
Donaldson, A ..................  126,884
Drevet, E ........................  135,432
Dryden, T. F . ..............  149,172
Du Boni de Nemours <0 Co., E.

1....................................... 1.* 18,372
Duvieusart, F ................ 116,579
Dver, J . II.......................  138,504

Khrhardt, U. N ............... 115,631
Eldred, II ........................ 139,
Elliott, W . J ...................  143.878
Empson, A. W ............... 148.049
Engel, H .........................  140,513
Enock, A. C«...................  115.126

„  E . C...................  115.126
Enock k  Co., A. G . ...  115,126
Evans, A. T...................  139.987
Ewart, J . W ...................  140,676

Fairbrother, II ...............  113,112
Farley, J .........................  110,034
Fawcett, Preston, k  Co.

140,635
x
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Ferguson, W. U.........
Fllnders, W . B. 131,500 \AppxJ 
Fletcher, Busse», i  Co.

Fletcher, T . W ...............  f f i f f i
Florence, A . P . 117,471. 122,267
Fowler, F . . ..................
Frazier, J . O................... î

Fret-, E . W irth-............. 121,293
r  - ’ 125,368
Fyfe, W ............................ 141.168

Gapp & Co., .T. B ..........  100,103
Gascoyne-Cecil. Sec Cecil.
Geisler, G . C. ............. J48,072
General Electric Co. ... 11 < ,;»*24 
G e n e r a l  Engineering Co.

105,554
Geurten. P .......................  155,306
Giffin, W. D ...................  153,728
Gillesnie. W ....................  101,924
Gleave, F .........................  118,066
Gonsouland, H . P........ 104,<09
Goodyear, C. W ............. 102,835
Goold, L . W ...................  135,588
Gould, H . W ................... 105,821
Grant. W . J ...................  140,867
Green. F . W . 104,001. 110,210

„  T .......................... 135,538
Green k  Son, E ...........  142,186

142,537. 155,388
Gresham. II. E ............. 118,364
Gresley, H . X ...............  106.303
Griscom-Russell Co. ... 103.644 
Groom, S ........  137,210. 142,075 1

1 laden, C. 1...................  135,004
„  W . N ...............  135,004

Iladen k  Sous, G . N. 135,004
Haefely et Cio Akt.-Ges., E.

101,871
Hansen, 1T. K ...............  133,540
Harbinger, W .................  130,540
Hargreaves, II ...............  153,062
Harter, E .........................  158,175
Heaford, J ........................ 137,870
Hellner, K .......................  137,742
Ilenz, E. Jennv-........... 121,203
Herbert, M. E.' .......... 140.003
Hewins, H .......................  130,443
Hewitfc, P ........................  154,781
Heyworth, C. F ............ 132,317
Hill, A.............................. 116,486

T. N .......................  126.452
Hopkins, S .......................  136,032
Horton, F. H ................ 135.004
Houston Co.. British Thomson-. 

See British.
Hovland, H . B...............  100,545
Howden k  Co., J ......... 104,137
Howell k  Co...................  121,649
Hume, J . H ...................  104.137
Hurdle, G . C..................  153,737

Illston, A. C..................  110,604
luglis, J . M . 144,905. 152,783 
Ionides, A . C.................. 130,161

Jackson Boilers, Ltd. 101,001
103,364

Jackson, G . I I ...... 139’,902
„  H . B ......  132,427

135,606
„  J . D .........  117,730
,, W . J . Mellersh-.

107,140
Jefferies, W ....................  139,028
Jenkins, D . J ................  103,414
lenny-Ilenz. See lienz.

Johausson, F . G ...........  112,604
Johnson, G . E ...............  110,935

140,978
Joncs, R. C .....................  103,644
Joy, B . C..............  139,609
Jrinyi, A. J . G. J ........  144,298
Junkers, H . 147,220. 147,221 

147,732. 148,890

Kirke, P. St, G ............ 130,234
Lite, G . W ....................  147,636
Kleeman, M ....................  151,160
Knapp, J . A . van den. 111,860
Kôhler, C.........................  133,200
Krupp Akt.-Ges., F . ... 145,732

Laird, & Co., Cammell 
Cammell.

Lang, C. R .......................
Langford, E . A ...............
Lutta, J . G .....................
Lavender, W . S .............
Lawton, \Y. A ...............
J.ea, I). H .......................

„  F. M. 134,036.
I.etheren, T. W .............
Levinson, D ....................
Lewis, W . Y ...................
l.idvall, K . A. F ...........
Linders, O........................
Cing, S .............................
Lott, A. M ......................
Lowe, J ............................
Luard, E . S. 103,534.

Lumley, H . J ...............
Lvnn, N . O....................

See

128,840 
139,987 
116.017 
139.089 
143.044 
137,970 
137,070 
153*486 
107,022 
145.109 
135,352 
127,507 
140,264 
153,728 
110,005 
103,709 
121.982 
138,181 
142,035

Mc Alpine, G .................. 131,433
Macardle, J . St. P. ... 104,190
McColl, R . S ................... 140,172

„  T . N ..................  149,172
McDowall, Steven, k  Co.

149,523
Mackav, R ....................... 117.551
M cLaurin, W . W .....  130,119

130.120
McMaster, A. A ............. 132.825

„  E ..................  132,825
McSymon & Potter. ... 141,168

Magrath, H . J ...........
Mantle, A. W ............ .
Marks, E. C. R ..........

111,508. 135,232.
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111,340
138,372

Marshall, L ....................  103,899
„  T . 104,578. 114,348

Martens, J ........................ 145,604
Martvn, P. B .................  154,802
Maschinenbau-Akt.-Ges. Balcke-

Abteilung M oll...........  148,092
Masters, P. G . 106,942 [ Appx]
Mathy, M ........................  133,254
Matthews k  B ro., W . N.

117,221. 117,222. 117,223
Mauerhofer, L .................  118,119
M ay, s .............................. H 8.
Mellersh-Jackson. See Jack

son.
Menzies, C........................ 122,999
Merrcll-Soule Co............ 111,340

111,508
Miles, G ............................ 155,117
Miller, J . H . K ............... 107,170
Milne, S ............................  150,782
Morison, D . B ...............  125,449
Mort, J .............................. 143,337
Mountain, I I ...................  128,766
Murphy, R. N ................  149,026
Murray, J . M .................  143,424

T. F ................  143,424

Nakamizo. II. 
Neilson, T. ...
Nelson, A ........
Xesbit, D . M. 
Niessen, K . ...

T • ••••••
137,210.

105,790. 
137,828. 
137,843.

Norsk Ilydro-Elektrisk 
stofaktieselskab...........

151,703
142,9/5
116,953
127,706
137,841
137,844

Krael-
100,447

O 'Byrne, T . J ................. 137,364
O ’Donnell, J. P ............... 103,709
O 'Driscoll, R. A .............  149,087
Owens, C. W ...................  135,790

Packard, F .......................  127,070
Parker, W . C.................  103,288
Parkinson Stove Co. ... 132,508 
Pease, E . L . 113,298. 114,863

121,752
Peel, J. H . N ................ 103,364
Pemberton-Billing. See Billing.
P e r k i n s Engineers, Ltd.

117,005
Pfeiffer, 0 ........................  148,873
Phillips, J . E ..................  106,193
Pilkington, W .................  139,080 0
Pointon. J . E ..................  117,005
Poole, W . J ....................  148,687
Potter, McSymon k . See M c

Symon.
Potterton, T ....................  102,109
Preston, k  Co., Fawcett. See 

Fawcett.
Pulsford, F . C...............  120,315

xi
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Kit* mond G as Stove & Meter 
Co..................  129,750. 155,051

Roberts, A. 
Robertson, T. 
Robinson, J . II 
Rogers, A. J . . 

„  F ..........

........  110,470

......... 132,201

........  153,930

........  154,781

......... 154,781
Rosser & Russell...........  131.107
Rouse, E . E . 140,253. 142.661 

145,213. 147,979
Roxburgli, A. B ............  135,077
Russell Co., Griscom-. See

Griscom.
Russell, J . N ...................  131,107
Russell, Rosser &. See Rosser. 
Russell, & Co., Fletcher. See 

Fletcher.
Ruths, J . K ...................  144,084
Rutter, J . M ...................  106,015

St. Leger, A. 129,750. 155,051
Sambuc Fils, C...............  114,840
Samuelson, F .................  121,169
Savage, C.........................  104,991
Savings Investment & Trust Co.

103,664. 103,665. 110,547
Sawyer, R ........................ 110,694
Schauffelberger, E . ... 113,494

124,676
Schm idt’sche Heissdampf-Ges.

146,352. 147,870
Schoenenberger, G ........  147.970
Schofield, L . .................  154,666
Scott, H . B ....................  150,575
Selvey, W . M ................. 122,720
Semmler, C .....................  107,443
Senior, H . V ...................  109,688

110,803
Sliannon, J ....................... 147,363

,, R . W ............... 147,363
Shaw, A. E ....................  144,808

„  J . S ....................  144,808
„  S. H ....................  144,808

Shawcross, W .................  135,538
Shiraki, T .........................  123,354
Simonds, J .......................  138,490
Simpson, C. D ...............  129,465

,, S. W .............  139,675
„  W . M ............ 152,787

Sinclair Rejining Co. ... 328,806
Smith, D . V . I I ...........  111.177

144,783
„  F ............................ 124,390
,, J ............................  136,885

Smith & Co., W ............... 136,885
Smiths’ Dock Co........... 150,575
Snodgrass, D . G ...........  105,790

Soc. de Moteurs d Gaz 
et d ’industrie Mécanique. 
135,493.

Soûle Co., Merrell-. See Merrell.
Spencer, D .......................  126,102
Stansfield, J ....................  122,294
Stern, L. J ......................  132,088
Steven, A. W’ .................  149,523

„  J . G .................  143,424
Steven, & Co., McDowall. See 

McDowall.
Still, F . G .......................  122,597
Still & Sons, W . M. ... 122,597
Stimson, E . F ................ 100,121
Stirling, D . R ................. 110,368

,, J . H . 106,845. 115,253
Stott, V . H ....................  154,666
Stublev, J . R .................  118,066
Stumpf, J ......................... 146,522
Szarski, B ........................  107,022

Tansley, G. E . 132,186. 142,537
155,388

Taylor, H . W .................  140,635
Tavlor, W . M ................  117,529
Tennant, G . E ...............  110,210
Thames Bank (Blackfriars) Iron

Co....................................  136,032
Thompson, II. F. J . ... 121.005

133,748
Thomson-Houston Co., British. 

See British.
Tod, D . V. ... 148,611. 148,612 

148,613. 152,167
Tremlett, W . I I ............  154,476
Trevithick, A. E ........... 141,595
Trivero, E ........................  123,307
Troost, C. F ...................  107,774
Turnbull, N. K ...............  142.938
Tütsch, C......................... 119,663
Tvzzer, J. R ...................  151,039

Yalente, A ........................ 143,822
Verein der Spiritus-Fabrikanten

in Deutschland........... 155,290
Vincent, G ....................... 139,896

„  I I ....................... 139.896
„  J ........................  139,896

Yiotti, G . B ....................  132,506
Voggenauer, J ................  147,523
Vuilleumier, R ...............  136,195

W aight. A. ... 128,845. 110,289 
W alker, A. ... 128,845. 140,289
Wallace, W . M ...............  104,578

113,348
Walsh, R .......................... 129,058

Warner, W. J ................ 117,221
117,222. 117,223

W atson, G ........................ 103,875
m M ........................  128,079

W ebb, G . W ...................  143,086
m H . C....................  154,476

W eir, C.............................  135,262
,, G . & J ................. 116,017
125,149. 125,150. 126,014
128,849.
„  W ..........  125,149. 125,150

126,014
W eltert, E ....................... 130,458
Westinghouse Electric & Manu- 

facturing Co., British. See 
British.

W heatcroft, F . C........... 106,193
W heeler, A . E ...............  139,585
Wheeler, E . A ...............  139,585
Whitaker, J. 101,060. 142,602 

,, R. 101,060. 142,602
W hite, A. E .................  128,806

,, W . B .................  105,319
Whitham, F . E ............. 120,274
W ilcox, Babcock &. See Bab

cock.
W ilcox Co., Babcock &. See 

Babcock.
W ilcox Dampfkessel Werke

Akt.-Ges., Deutsche Babcock 
&. See Deutsche.

Willans, G . H ................. 103,534
103,709. 121,649. 121,982

Williams, G. M ............. 155,008
„  T ....................... 139,709

W illsie, H . E .................  102,080
W ilson, C. L .................  154,080

„  J . W ................  152,224
W iner, I. P .....................  104,755
Winterflood, B . W . ... 135,085

146,695
W irth-Frey. See Frey.
W olf A kt'-G es., B . . . .  116,209
W ood, A ............................  131,733

„  T. H . 121,005. 133,748
Woodhouse, T ..................  140,264
W oods, C. G .................... 149,977
W orsfold, J ...................... 128,766
Worthington Pump et Machi-

nery Corporation. ... 135,232

Yarrow, II. E ..................  105,727
Yorkshire C o p p e r  Works.

122,294
Young, E . C ..................... 150,026

Zehnder, O. W ................  116,861
Zimmerman, J. E ......... 140,788
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ULTIMHEAT® 
VIRTUAL MUSEUM

HEATING LIQUIDS AND GASES

Piiionts hâve been grantod in ail cases, unless otherwiso stated. Drawings nccompany the 
Spécification whero the abridgment is illustrated, and also where the words Drawinys to 
Spécification follow the date.

1 0 0 ,1 2 1 . S t im s o n ,  E . F .  Jan. 5, 1916.

Heatinq watcr.— Relates to water-heating ap- 
paratus for a domestic hot-water supply System, 
of the kind in which service water is» heated in- 
directly by a volume of distilled water circulating 
between a boiler and a heat-exchanger, and con
sista in the combination of a boiler and a water 
jacket enclosing the gas burner directly heating 
tho boiler, the jacket being so connected to the 
boiler and to the heat-exchanger that the coolest 
water from the heat-exchanger, before ' entering 
tho boiler, is heated in the water jacket by the 
coolest flue gases. Water circulâtes between a 
heat-exchanger h in the water-heater k and a

PERIOD 1916-20
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Digcatcrs.— Relates to  apparatus for treating 
ores &o. under pressure. A construction for labora- 
tory use, Fig. 1, comprises a reaction chamber 1 
and a closed outer casing 10 separated by asbestos 
or like material 49, the chamber 1 containing ro- 
tary agitators 27 and being fed with the ore &c. 
through a pipe 2 and with reacting gas through 
pipes 33. 17, a leak of gas being allowed at a valve
9 during the operation. The chamber 1 may bo 
gas-tight and the spacc between the chambers 1.
10 may be supplied with cas such as nitrogen 
under pressure through a pipe 44 : or the chamber 
may not be gas-tight. The chamber 1 may( he 
cooled by fluid passing throuch coils 37. or heatcd 
by an electric heater 40. and 6team may be ad- 
mitted through a port 43, by passing water to  the 
chamber through coils 42. Means 46 may be pro- 
vided for producing an electric arc. The appara
tus is mounted about a pivot .*>0 for convenience

in charging and discharging through the pipe 2. 
The chamber 1 may bo exhausted through a pipe 
6 when required. A construction for commercial 
use, Fig. 3 , comprises a chamber II 6upported 
within a casing A and heated by oil burners, hot 
air currents or the like. The charge is admitted 
through a hopper C and feed screw V to hearths 
L over which it is moved by rabbles M supplied 
with the reacting gas through pipes J , fc, c , o, 
and a liollow shaft N. Gas is allowed to  escape 
through a valved outlet g and the treated material 
passes through a pipe b and a chamber I sur- 
rounding a coil G in the gas pipe outlet. The 
casing A may be replaced by  or enclosed in a sub- 
terranean cavitv.

CLASS 64 (i), HEATING LIQUIDS &c.

ULTIMHEAT i 00 ,4 4 7 . N orsk  H y d ro -E le k tr isk  K .vaol- 
'IRTUAL M U S E U M sto fa k tiese lsk ab . May 12, 1015, [Con-

'ion date].

Digesters ; heating liquids.— Relates to  a diges- 
ter or réceptacle for carrying out Chemical reac
tions, o f the type which is provided with a di6- 
chargo pipe 2 fitted with a sluice 3 and a steam 
inlet 4. An additional valve 5 is provided at the 
inlet to the pipe 2 for cutting off the supply of 
steam to the réceptacle and for breaking up hard 
crusts which may form on the bottom of the ré
ceptacle. The apparatus is more particularly ap
plicable in the production of ammonia from cal
cium cyanamide.

1 0 0 ,6 4 5 . H o v l a n d ,  H . B .  May 27, 1915 [Contention date]

FIC J
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CLASS 64 (i), HEATING LIQU IDS &c.

1 0 0 .5 5 7 . A n d e rb e rg * , A .  March 3, 1916.

Fccd-watrr, licating.-*-A feedwater-heater and 
spark-arrester consiste of one or more rings of 
vertical tubes 2 ccnnected to upper and lower 
annular headers 3, 4 placed around the base of 
the chimuey 1 of a locomotive or like boiler. The 
centre of the bottom header is closed by a plate 5. 
The blast-pipe 6 projects into the space encloecd 
by the tubes. Plugs 9 in the top header and a 
rioor in the side of the bottom header afford accès» 
to the tuDes. In a modification, the headers hâve 
removable cover-plates.

1 0 0 ,7 9 6 . B r i t i s h  W e s t in g -h o u a e  E l e c 
t r i c  de IV Ia n u fa ctu r in g - C o ., (Assignées of 
Chubb, L . TP.). June 30. 1915, [Convention  
date']. Drawinas to Spécification.

Increaaing clectrolytically the rate  of b eat trana - 
fcrencc /rom the container to the liquid.— A dif
férence of electric potential is established between 
a liquid and its containing-vessel for the purpose 
of increasing the rate of beat transference to the 
liquid from the container, which is heated from 
an external source, the surface of the vessel in 
contact with the liquid being coated with an asyin-

of ali

ULTIMHEAT® 
VIRTUAL MUSEUM

lUiU.metric conducting film, for example 
Tho current employed may be direct or alternat- 
ing, and in the latter case the auxiliary electrode 
is also coated with the film-forming métal. An 
electrolyto, such as boric acid and borax, is cm- 
ployod. The invention is applicable to steain- 
generatore.

1 0 1 ,0 6 0 . W h i t a k e r ,  J . ,  and W h it a k e r ,
R .  M ardi 17, 1916.

W aehing -  boilcra 
and th e  iike.— An ap
paratus for dyeing, 
scouring, and wash- 
ing wool, rags, jute, 
hemp, à c ., comprises 
a perforated vessel B 
hinged at its side N 
to  the side of a vat 
A and having sloping 
sides, so that it may 
be raised into the 
position 3hown in dot- 
ted Unes to dischargo 
the wool &c. Steam 
is injected into tho 
vat A through per
forated pipes E . Dve

/-

>-*r

may be supplied to the steam-pipes, and the 
steam may be mixed with air by passing it, on its 
way to the pipes E , through an injector communi- 
cating with the air. Circulation of liquid is ob- 
tained by a pump J withdrawing liquid from the 
base of the vat and discharging it through a per
forated pipe M. A joint W  is provided in the 
commumeating-pipo L.

A*



CLASS 64 (i), HEATING LIQUIDS &c.

ULTIMHEAT®
I R T U A L M U S E U W 1-8 7 1 - H a e f e l y  e t  C ie  A k t . - O e s . ,  E . Oct. 18. 1915, [Convention date].

Hcating air; heating liquids; water- 
tube boiiers.— Relates to horizontal-tube 
apparatus for heating air, water, oil, 
steuin, or other fluid to be circulated in a 
heating System. The tubes a, through 
wlüch the fluid is passed within the 
heater, are arranged in groups, each group 
being disposed in a casing b connected 
to adjacent casings by narrow channels 
c , through which the heating-gases flow, 
and the groups are connected altemately 
at their ends by pipes d , which are not 
subdivided. The heating-gases may be 
derived from a fire, gas-stove. or electric 
heater. The caëings b are fitted with a 
non-conducting covering g.

1 0 1 ,9 0 1 . J a c k s o n  B o i ie r s .  
B r o o k e ,  O . Jan. 26, 1916.

and 1 0 1 ,9 2 4 . G i l l e s p ie
April 11, 1916.

Annular boiter e ; 
intcrnally - fi r c d 
boiiers.— An annular 
water chamber 6 is 
surrounded by a fine 
9  divided by vertical 
b a f f l e s  16 - - 19. 
which cause the gases 
to takc a sinuous
course from the outlct 10 of the combustion cham
ber 3  to the flue outlet 21. Air is led into the 
gases from a casing 23 having perforations in its 
inner wall and a 6Îiding damper on its outer wall 
for regulating the admission of air. The top of 
the combustion chamber is closcd by a hollow head 
7 formed intégral with the annular chamber.

Heating water; water supply and delivcry.— A 
number of urns 5 are arranged on a platform 1 
concentric with a boiler 2, which is mounted to 
rota te or is provided with a rotary delivcry pipe. 
The urns can thus be filled in succession by rotat- 
ing the boiler or its delivery pipe. A drip tray 
may be provided and the urns may be lieated or 
jaclceted. I f ono urn is to contuin milk, this urn 
is made of distinctive appearance.
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102.080. W illa ie *  H . E . Fcb. 10, 1010.

Heating icatcr.— The water warmed in 
tho cooliûg-tuiik 10 of a refngerating plant 
is circulâted through the hot-water cistern 
Il o f a domestic hot-water service. The 
cold water cnters the tank 16 b y a pipe 43, 
ond the warm water riscs through a pipe 40.
\ coil 44 hcated by a stove may be con- 
nected with the cistern 41 and with the pipe 
43. I lo t  water is led to the tapa by a 
pipe 45.

1 0 2 ,1 0 9 . P o t t e r t o n ,  T .  May 15, 1910.

Block-form boiiers.— The bc-ttoin of a gas-heated 
boiler is provided with substantially parallel re
cesses 6 into each of which exteuds a baillc-plate 
c to direct the producta of combustion up one eide 
of the recess and down the other, such products 
then passing within a jacket d over the 6ides and 
top o f  the Ixiiler to lhe Hue g. The plate» c  are 
cach bent at right-angle» and bolted to the inner 
wall of tho jacket d. Angle-irons i bolted to the 
bottom of the boiler rost on supports h.

1 0 2 ,2 1 7 . D a v e y ,  H . May 15, 1916.

Fecdwalcr, heating.—  
In a compound condcns- 
ing steam-engine, stcoin is 
supplied to a feedwater- 
keater from the low- 
pressure cylinder before 
the end of the power 
slroke. In the construc
tion shown in Fig. 3, the 
high-pressure cylinder ex
haust valves p serve as 
admission valves to the 
low-pressure cylinders. On 
the pipes g connecting 
tho two cylinders are two 
valves r which communi
s t e  with the feedwater-
heater k arranged above the condenser h. A non- 
return fiat valve t ia arranged between tho valves 
r and tho heater 1c. The valves r open at about 
seven-eighths of the stroke. Tho low-pre»sure ex- 
haust valves s which lead to the condenser open

just before the end of the stroke and romain open 
for about one-eighth o f  the exhaust stroke when 
compression begins. In a modification fiat alide 
low-pressure exhaust valves are used.

(For Fig. 4 ace next page).
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CL ASS 6-1 (i), HEATING L1QCIDS Ac.

FIG.4.

1 0 2 ,5 4 3 . D ie k i c ,  J .  Feb. 15, 1016
Hcating w ater; water-tubc 

boilcrs.— Relates to liot-water 
supply apparatus of the kind 
in which a boiler of the coiled- 
tube type is connecte*! by 
flow and rcturn pipes with a 
cistern. A métal coiled tube 
A, placed in a fire-place or 
furnace or adapted to bo 
heated by a gas burner, is con- 
nected to the cistern C by flow 
and return pipes D , E  respec- 

A £

tively, each fitted with a «top-cock F , II and with 
a non-retum valve G, I. The cistern C is pro- 
vided with a foed-pipe L , an overflow pipe K, and 
a draw-off tap J. A number of separate coils A 
iray be connected as described above to one cis- 
tera C.

1 0 2 ,8 3 5 . G o o d y e a r ,  C . W .  Jan. 13, 1016.

Hcating liquide.— Relates to  apparatus for 
melting and delivering resiu, tar, A c., and com- 
prising a tank a heated by steam or hot-water 
pipes 6, and one or more delivery pipes d heated 
internally by pipes e or extemally by jackets. 
According to the invention, the internai pipes c or 
the jackets are in a complété circuit with the 
scurco of beat, the hot water or steam being re- 
turaed to the source c by a pipe / .  Preferahly, 
the pipes b o f the tank are in the sam et circuit. 
Yarious parts of the apparatus may be lagged 
against loss of beat.

1 0 3 .2 8 8 . P a r k e r ,  W . C. Jan. 12, 1016, [ Convention date].

Boiling-pane and the 
like. —  Tanks spécially 
adapted for rust-proof- 
ing mêlais, are made 
double so that the 
liquid in tho outer tank 
may be heated and may 
flow in the inner tank 
without disturbing any 
sédiment in the lattcr.
The inner tank 24 is 
supported by I-beams 
22 on the bottom of the 
tank 12, which in turn 
is supported, together

i



1 0 3 ,5 3 4 . W i l l a n s .  G .  H .,  and E u a r d ,
E . S . Feb. 3, 1916.

FIC J.

Intcmally-jired boilers.— In a boiler of tho kind

reed -u a ier , Keating.— In a feedwater-heater, or 
in a combined feed-water heating and boiler- 
water circulûting apparatus for locomotive and

meut in the latter. A tiange prujecting in- 
wards may be provided on the outer tank to  pre- 
vent tho liquid from boiling over. The bottom 
plate 20 of the iuner tank is provided with an 
opening 27, Fig. 7, having a short pipe 29 project- 
ing upwards and provided with a weigbted valve 
30. When tho valve is removed, the inner tank 
may be slowly lifted out, so that only the bottom 
laver of the liquid containing the sédiment re
mains and may then be drained out and the tank 
washed, upon unscrewing tho tube 29.

1 0 3 ,3 6 4 . J a c k s o n  B o i l e r s ,  E t d . ,  and 
P e e l ,  J . H . N . Feb. 8 , 1916.

1 0 3 .4 1 4 . J e n k in s .  B .  J .  May 19, 1916.

Feed-water, heating.— A feed-water heater and 
cireulator for a boiler comprises a mixing-vessel 
II, ineans to pump feed-water into such vessel in- 
termittently, u hot-water supply pipe L Fitted with 
an air chamber D deliveriug water from the lower 
part of the boiler through a uon-return valve F 
to the vessel H , and a pipe J for discharging 
water from tho vessel to the boiler.

CLASS 64 (i), H EATIN G LIQÜ IDS Ac.

With an asbestos easing 2, 3 by piliers 10 Tl.e 
sido and end plate. 1. 2 of the casmg n;ay bo «e- 

1 kif hnlts 4 Fig. 1 ,ie outer ensing wall 2 
^ d  theyo ^ r  tan ‘  4 l l  14 are secured by an angle 
û r  16 and boita 17. Fig- « ; A gas-burner pipe 5 
extends below tho plate 12. a n !  be combustion 
Products escape by the pipe 18. The inner tank 
« nrovided with holes 26 near the top, or ils rim 

maT ho at a suitable level below the top of the 
outer tank so that the water circulâtes from the 
outer to the inner tank without disturbmg sedi-

ULTIMHEAT® 
VIRTUAL MUSEUM

described in Spécification 16804/07, tli .  boiiin,
water passing upwards from the top of the water- 
heating chambers 1 through an expansion pipe 2 
in the due 8  is delivered into an expansion cham
ber 4 securod to the outside of the boiler, instead 
of around tho due as formerly. The chamber is 
provided with a draw-off tap 6, and overflow and 
drain apertures 7, 8 are formed in the boiler shell 
at the side of the chamber.
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the

boilers, the water outlet is controlled by a 
forined wifch relief passages, so thafc when 

alve is closed to eut off the flow of water into 
liiù boiler, the relief passages place the lieater in 
communication with the atmosphère. The valve 
36 is shown applied to the heating and circulating 
apparatus described in Spécification 4085/15. 
When the valve head 42 is screwod down on to the 
end of the boiler inlet pipe 35, the hoater is open 
to a relief pipe 46 through radial passages 52, 53 
and a longitudinal passage! 50 in the valve stem. 
When the valve is open, the head is seated against 
the bottom of the valve casing 41. The outlet end 
of the relief pipe is carried to a position where it 
is visible to the engine-driver.

1 0 3 ,6 4 4 . G r i s c o m - E u s s e l l  C o .,  (Assignées
of Jonest R. C.). Jan. 26, 1916, [Convention 
date].

tilled water for make-up and other purposes, par- 
ticularly on board ship, comprises means, such ns 
a pressure-reducing valve, for regulating the tem 
pérature in the water evaporator, and thus ad- 
justing the System to the load on the boiler. The 
plant comprises evaporators 6 geuerating steam, 
which flows to  a combined condenser and boiler- 
feed lieater 5 under a pressure which may be 
varied by a pressure-reducing valve 17 on the 
distilled-water outflow pipe 16. The sait water 
to be distilled i6 fed by a pump 21 through a pre- 
heater 7 receiving distilled water from the pipe 16 
and a pre-hearter 8 receiving the blow-off from the 
evaporators through a pipe 25, and enters the 
evaporators by a pipe 23. The boiler feed is with- 
drawn from a fil ter-box or storage tank 1 by a 
pump 2 and is forced through a lieater 3 leceiv- 
ing exh au s t steam from the auxiliarv enginos and 
thence through a pipe 4a  to the condenser and 
feed-heater 5, passing to the boiler by a pipe 4b.

The tank 1 is supplied with water of condensation 
from the main condensers, the lieater 3 , and the 
heating-coils of the evaporators, and also with 
portion of the distilled water. In examples, thi 
valve 17 is set at 43 lb. pressure for full load and 
at 50 lb. for cruising speed, the corresponding 
evaporator températures being 290 and 297° F. and 
the boller-feed températures being 265 and 
282° F.

1 0 3 ,6 6 4 . A y l s w o r t h ,  A .  IVï., and S a v in g s  
X n v e s t m e n t  de T r u s t  C o ., (représentatif
of Aylc8ivorth, J. W .), Jan. 24, 1916, [Con
vention daie]. Drawings to Spécification.

Heating liquids.— In the production of syn- 
thetic phénol, the reacting substances are forced 
under pressure through a coil immersed in a batli 
o f fused sodium nitrate, which serves as the heat
ing means.

The Spécification as open to inspection under 
Sect. 91 (3) (a) states also tliat the bath of fused 
sodium nitrate is useful as a heating-means in 
various processes. This subject-matter does not 
appear in the Spécification as accepted.

1 0 3 ,6 6 5 . A y l s w o r t h ,  A .  2M., and S a v in g -s  
I n v e s t m e n t  de T r u s t  C o ., (représentatives
of Aylesworth , J. TF.). Jan. 24, 1916, [Con
vention date]. Drawings to Spécification.

Heating liquids.— Two constructions of appara
tus for effecting organic Chemical reactions are 
described identical with those described in Spéci
fication 103,664, and also a further modification in 
which the preliminary heating-coil is immersed in 
the samc bath as the reaction coil. The reaction 
coil is preferably heated in a bath of fused sodium 
nitrite, as described in Spécification 110,547.

1 0 3 ,7 0 9 . O ’ D o n n e l l ,  J . 
G . H .,  and Z iu a rd , E . S .

P . ,  W i l la n s ,
Feb. 18, 1916.

Feed-water, heating.— Relates to the valve de- 
vices described in Spécification 4085/15 for con- 
trolling a feed-heater and boiler-water circulator 
in a locomotive or other boiler. The valve 45, 
Fie. 1, determining the passage of feed-water 
either through the connexion 7 into the feed- 
heater or through the connexion 9 directly into 
the boiler is operated, so as to eut olï the supply 
to the heater, from the cab of the locomotive by 
means of a cock 68, which Controls the supply of 
steam to a cylinder containing a piston 63 on the 
valve spindle. The stop valve 36 on the outlet 30

L
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.  m th> feed-heater is similarly operated by 
«  pressure acüng upou a piston 72 on the 
’ Î T r f  the hollow stem 71. The valves may be 
maintained in thcir open positions by spnngs, or 
he mlet valve may be positively operated by

FIG.I.

1 0 3 ,8 4 0 . C o flin , A .  G .  Feb. 2, 1916.

Heating water. —  Relates to 
water-heating apparatus for two 
separate circulating Systems, of 
the kind comprising a boiler II 
and a superposed tank G, the 
water in which is heated by the 
circulation of water from the 
lo iler through the tank. The 
boiler and tank are connectcd to- 
gether by a flanged tubular piece 
E fitting over the end of a cham- 
ber C in the tank and having a 
partition separating the ends of 
the flow and return pipes D , T 
for the boiler water circulating 
through the chamber. The flow 
pipe of a circulating System using 
the boiler water is connected to 
an opening À in the eide of the 
tubular connexion.

FIG.I

steam pressure acting on either side of the piston. 
The stop valve 36 may be provided with relief 
passages 87, Fig. 2 , for placing the heater in com
munication with the atmosphère, through the pipe 
90, when the valve is closed.

Heating water.— A casing c , removably disposed 
between a portable refuse-destructor a and its 
chimney d , contains water compartments n con
nected in sériés by tubes. Ripes i, j  connect the 
ccrapartments n to  a réservoir fc, from which the 
water may be drawn of!.

/



Fced-watcr, heating.— In a steam-generator

Hoattng liquids.— Relates to apparatus, par- 
ticularly adapted for use in the treatment of 
wounds by the passage over them, or by the in
jection, of a saline liquid, vvherein the tempéra
ture of the liquid is maintained constant by means 
of a heating-liquid in a bath provided with a ther
mostat. Upon uprights a, F ig. 1, suitably sup- 
ported in a base-plate b and coupled by a cap or 
frame d , an annulai- ring /  is held at the desired 
height by means of set-screws g and carries the 
bath h , which is heated by a burner j  contrôla i 
by a thermostat witliin the bath and encloses the

Intemally-fired boilers.— In a vertical boiler 
with a fuel-feeding hopper d at one side and a 
transverse water tube or plate c at the upper part 
of the furnace space, a bafile-plate h is provided, 
extending from the tube or plate c to the upper 
front edge of the hopper, so that the furnace gases 
pass above tho tube or plate e and the plate h to 
the flua outlet /  located above the hopper. The 
upper water-way of the boiler may be extended 
upwardlv and fitted with a cross-pipe, through 
which pass the gases from the outlet /.

1 0 4 ,1 3 7 . H o w d e n  A. C o ., J . ,  and H u m e ,
J .  H . Oct. 21, 1916.

1 0 4 ,1 9 0 . M a c a r d l e ,  J .  S t .  P .  Jan. 18, 
1916.

CLASS 64 (i), HEATING LIQUIDS «fcc.

M a r s h a l l .  Xj. March 21, 1916. built up of sections consisting of upper and lower
drums connected by vertical water-tubes as de- 
scribed in Spécifications 26330/08, 27449/10, and 
.r»383/l2, [Clans 123 (ii>, Stcam-générators], the 
feed is heated and distributed by supplying 
ic to a receptaclo 8 placed in the steam- 
receiver 6 and having feed-tubes 9 depending into 
each of tho upper drums 2. The réceptacle may 
be traversed by one or more tubes to afford 
additional increased heating-surface.



CLASS 64 (i), HEATING LIQUIDS <fcc.

vessel r for the saline solution mounted on sup
ports q . In  modified constructions, the annular 
support /  is raised and lowered by screw or belt 
aear. The delivery spout 8, F ig. 7, from the 
Fower part of the vessel passes through the wail 
o f the bath by means of a gland u and a flexible 
joint sleeve f. Tbermostatic apparatus of the 
kind clescribed in Spécification 22595/11, [Class 
64 (ii). Heating Systems &c.J, may be em- 
ploved. and the whole arrangement enables 
different delivery velocities to  be obtained, as re- 
quired in the spraying of septic wounds with 
saline solution at from 100 to 120° F . Fig. 9 
shows a modification in which the main saline- 
solution vessel r is outside the bath, and the de
livery pipe 2 descends from beneath it  as a coil 4 
immersed in the heating-bath h and issuing there- 
from through a jacket with overflow 1 and re- 
turn flow 2 ior the liquid in the bath, and a gland 
3, in order that the température of the solution 
may be maintained almost up to the point where 
tho* delivery tube passes beneath the patient’s 
bedclothes. A drip-gauge and cock 5, 6 may be 
provided, and in further modifications, the bath- 
supporting upright may be telescopic, or the réser
voir for saline solution may be adjustable with 
respect to a fixed bath, the pipe z supplying the 
heating-coil being flexible or telescopic, or, alter
native^ , communication being made by way of 
the telescopic uprights.

Digesters.— Digested esparto grass or the .ü Lê is

ULTIMHEAT®
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disintegrated and removed from the digester by 
subjecting it to the action of jets of water under 
pressure. Water nozzles 8 and a discharge pipe 
3 are secured against an opennig 20 in the dis- 
chargo cover 4 of a digester 2. The discharge 
pipe may be connected to the discharge main 
through a flexible connexion. The jets of water 
may be directed downwards through the filling 
opening against a conical projection on the bot- 
tom of the digester.

1 0 4 ,7 0 9 .
1916.

C r o n s o u la n d , H . P .  March 10,

1 0 4 ,5 7 8 . W a l l a c e ,  W .  M .,  M a r s h a l l ,  T . ,  
B r o w n ,  A . ,  and B e r t r a m s ,  X itd . Aprîl 
18, 1916.

Heating water.— Apparatus for providing hot 
water in the lavatory of a railway carriage or the 
like comprises a steam-heated water-heater 4 hav- 
ing a bot*water outlet pipe 13, shown discharg- 
ing into the closet pan 14, and an outer pipe 20 
for supplying hot water to the basin 25 or to a 
flexible branch pipe 33. The water is heated by 
a steam coil 7. A valve-controlled by-pass 29 on 
the steam-pipe 5 may supply steam through the 
heater to the branch pipe for use in cooling bear- 
ings and for other purposes. When the water- 
level in the heater rises above a certain height, 
a float 9 closes the inlet valve 17 and opens the 
discharge valve 16. When the closet pan is 
flushed by opening the valve 28, the water-level 
in the heater falls, and the valve 16 is closed.

'11



f f ^ H
ULTIMHEAT® 

VIRTUAL MUSEUM

CLASS 01 (i), HEATING LIQÜIDS &c.

7 5 5 . W in e r ,  I .  P .  Mardi 24, 1916.

Feed-watcr, heating.— Feed-water enters the 
boiler through spraying-nozzles c  above a tobacco- 
pipe shaped receptade M , the stem L  of which 
opens into the lower part o f  boiler. A gauge 7 is 
provided for indicating the water-level in the ré
ceptacle. Ledges 5 conduct water sprayed upon 
tho boiler walls into the moutli o f the récep
tacle.

1 0 4 ,7 8 6 . B r o d i e ,  G . G .,  and C o le m a n ,
A .  B . May 9, 1916.

FIG.I.

FIG.3.Block - form  
b o i l e r  8. —  A 
kitchen - range 
boiler, liaving an 
arched or D. 
shaped flue the 
bottom of which 
is approximately 
level w ith the 
grate of the fire- 
hox, is provided 
with a well por
tion a2 below the 
flue b, into which 
t h e  watenvay 
spaees a1 at the 
sides of the flue 
open, and such well portion is provided with a 
cleaning-opening normally closed by a cover / .  
The bottom of the well is inclined at the rear, as 
shown in Fig. 1, and the* inflow pipe or pipes may 
be connected at h to  deliver water near the top of

the 6lope. A screwed hole i in the bottom o f the 
well serves to receive a sludgo pipe and cock or 
a screw plug adapted to uncover a branch dis
charge pipe. The front of the boiler above the 
grate is inclined forwardly to overhang the fire, 
and tho flue b may be fitted with a détachable 
grating to  support the fire.

1 0 4 ,9 9 1 . S a v a t r c , C ., and G r e e n , F .  W .
June 24, 1916.

Fccd-water, heating.— T o preheat the water sup- 
ply to a fuel-economizer, the inlet pipe is fitted 
with a lengtli o f piping A  having an internai con- 
centric perforated tube E , and a branch C coupled 
up with a hot-water retum pipe D from the 
economizer.

1 0 5 ,2 4 8 . B l a c k m o r e .  R . ,  and B a u m a n n ,
K .. March 9 , 1916.

Fccd-water, heating.— In a condensing steam- 
power plant, the whole of the cxliaust from ouo 
or more of the engines or turbines is cond^nsed 
at suitable intervals during the normal ruixing 
of the plant, by feed-water, either in the main

12
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condenser or in an auxiliary condenser, the flov of 
circulating water through the condenser being eut 
off. Tho cold-feed tank 12, Fig. 1, and the hot- 
well 15 are in valve-controlled communication with 
the pipes 5, 7, through which water is circuiated 
through the condenser 2 from the culvert 3 to 
the culvert 4. A puinp 10 delivers the condensed 
steam to the feed-tank. An auxiliary condenser 
18, Fig. 2 , may be provided for use exclusively 
as a feed-heater. Water is not circuiated through 
the main condenser 2 when the auxiliary conden
ser is in use. The main condenser may be parti- 
tioned, one or more parts serving as an auxiliary

FIG.2.

i 2

— = ■ 5 '

ULTIMHEAT®
VIRTUAL MUSEUM

the superpostxl tanks or éléments, eacli being fitted 
with one or more pipes 3 cast in one piece there- 
v/ith or seeured thereto, and formed with holes 
and bosses 2 in line with the pipes. Doors may

be formed in the casing to enable articles to be 
placed in the flue on the tanks, thus forming an 
oven or cooking-stove ; or each tank may be in 
the form of a water jacket around an oven.

—  — >3

for use in the manner described above. The con- 
densers may be of the direct-contact type, and the 
feed-water may be passed through a condenser 
several times. The apparatus may be provided 
with two hot-wells, the pipe connexions and valves 
being so arranged that water may be withdrawn 
from one of the wells for supply to  the boiler while 
tho other well is being filled with condensed steam, 
and vice versa. In a further modification, the 
flow and return pipes for the feed-water are con- 
nected to the same tank, into which the con
densed steam is discharged.

1 0 5 ,3 1 9 . W h i t e ,  W . B .  Jan. 5, 1917.

Boilers.— A boiler for heating water and for 
warming greenhouses, churches, and other build
ings comprises a sériés of superposed tanks 1 en- 
closed in a casing through which are passed the 
hot gases from a fire or from a gas or oil stove; 
the tanks are connected by vertical pipes 3 and 
staggered to  form a sinuous path for the hot gases. 
The boiler may be built up from any number of

* 1 3

Feed-water, heating. —  In a steam-power 
plant for motor-vehicles, exhaust steam from 
the engine 10 is condensed in a radiator 11 
at the front of the veliicle, and the water passes 
through a pipe 14 to a réservoir 12, from which 
a feed pump 25 supplies the steam generator 24. 
A Venturi tube 16 is placed in the réservoir to 
prevent noise if any uncondensed steam enters the 
water.



Feed-waier, hcating.— In  ships, such as de
stroyers, in which additional oil tanks D are 
placed amidshipe below tho boilers, the tanks are 
separated from the boilers by tubes E through 
which th^ feed-water circulâtes. The tubes are 
placed between a brick pan and the tank

ULTIMHEAT 
VIRTUAL
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Y a r r o w ,  H . E . Dec. 8, 1016. 1 0 6 ,0 1 5 . R u t t e r ,  J .  TU. Tune 24, 1916.
Addition to 17829/15, [Class 126. Stoves & c.].

1 0 5 ,7 9 0 . N e s b i t ,  D . M . ,  and S n o d g r a s s ,
13. G . April 25, 1916.

Hcating air.— Apparatus for heating and ven
tilât ing buildings comprises an air heater d having 
a fan a or otner air-circulating means at one end, 
and valve-controlled air inlete fc, l communicating 
with the outside and with the interior o f  the build
ing, respectively, at the other end, the valve being 
adapted to  open either or both inlets. The heater 
contains a nest o f  U-shaped steam tubes b open- 
ing into a hoader e.

Intcrnally.fired boilers; block-form boilers.—  
A stove of the kind described in the parent Spéci
fication is fitted with a boot boiler with one or 
more upcast flues /* leading from its interior, 
which may form tho rear part of the fire-space. 
The boiler shown in Fig. 6 lias water tubes /• ex- 
tending across its foot or lower part, and a stock- 
ing-door G at the back; the lower part, which is 
open at the base, may extend down to the fire- 
grate. In tho modification shown in Fig. 8, the 
tubes / 6 are in the leg or upper part of the boiler, 
the lower part of which forms the wholo of the 
fire-space. Tho front of the upper part is closed 
by a plate d 13 secured by hook-ended bars and 
screws. Apertures through the water space are 
provided with doors to give access to tho interior 
from either apartment. In another arrangement 
tho leg of the boiler is situated on the parlour side, 
and the fire-grate is immediately beneath it.

1 0 6 ,1C 4. B a u m a n n ,  KL. Feb. 12, 1916.

1 0 5 .8 2 1 . G o u ld ,  H . W .
May 81, 1916.

Boilers o f the kind having pri- 
mary and secondarv heaters A, B 
for heating and circulating 
water, hâve the cold water from 
the supply cistern fed with the 
lower part of a secondary heater 
B as by a pipe b9.

M
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Feed-water, heating. —  Relates to 
condensing steam-turbines having a 
steam belt or chest partially or wholly 
surrounding the turbine casing and re- 
ceiving a portion of the steam flowing 
through an opérative low-pressure 
stage, and consists in arranging a feed- 
water heater in said steam belt or an 
extension thereof, or in a separate 
compartment formed within the con
denser shell or in an extension thereof 
and directly connectèd with the steam 
chest. Slots 4, Figs. 1 and 2, conduct 
steam tapped from a low-pressure stage 
to a belt 3 which is extended to  form a 
compartment 5 for a feed-water heater 
6 of known construction. In a modifi
cation, tho compartment 5 is placed 
between the modified exhaust casing 
and supporting feet described in Spéci
fication 105,933. Drains may be pro- 
vided to conduct to  the compartment 5 
hot condensate and leakage steam 
from those parts of the turbine operat- 
ing above the pressure in the feed- 
water heater. Surface heaters 
and direct contact heaters are 
described. A surface heater 
with curved tubes 7 and a weir 
43 is shown in Fig. 15; an- 
other set o f heating tubes may 
be arranged in the upper half 
of the steam belt 3 , a suitable 
shield being provided to
prevent water of conden- __________
sation falling through the 
slots 4. Â direct con
tact heater is shown in Fig. 17, the feed-water 
passing through an inlet 23 and over weirs 24 to 
an outlet 25, and air &c. being led away through 
outlets 26. The heater tubes 7, Fig. 19, may be 
arranged within a partitioned-off portion 28 of the 
condenser shell 29, the portion 28 being directly

ULTIMHEAT®
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connected with the steam belt 3. Arrangements 
are described for conducting the condensed heat
ing steam, vapours &c. from the heater compart
ment to the discharge outlet o f the condenser. 
A portion of the heater, for example the final por
tion of the fourth flow, may be partitioned off by 
plates 37, 38, Figs. 22 and 23, so that steam at a 
liigher température from another source, such as 
gland or leakage steam from the turbine, may be 
admitted by an inlet 40 for heating the feed-water 
aftcr it bas been heated by steam from a low- 
pressure stage of the turbine. More than one 
lieater may be provided in the steam belt or com
partment communicating therewith, and steam 
may be taken from two or more operative stages 
of the turbine into appropriate belts and 6upplied 
to separate heaters, the water circulating through 
them in sériés.

of the steam pipe a1 is fitted with a transverse, 
perforated, cylindrical chamber a closed at its ends 
and packed with lead shot or other small halls d. 
Tho chamber may be lined with gauze.

1 0 6 ,1 9 3 . P h i l l i p s ,  J .  E ., and W h e a t -
c r o l t ,  F .  C ., (trading as Gapp & Co., J . B.). 
Aug. 1, 1916.

1 0 6 ,3 0 3 . G r e s l e y ,  H .  N .  May 12, 1916.

Feed-water, heating.— In a locomotive or like 
boiler, the feed-water is delivered through a pipe 
7 into a chamber 4 mounted on the boiler barrel, 
and is heated by boiler steam led into the cham
ber through a perforated pipe 10. A dished plate 
13 for spreading or spraying the water is mounted 
on the top of the pipe 10. The heated water flows 
into the boiler through pipes 15 projecting into 
the vessel and having hoods 16 over their ends to 
prevent the incomin" water from passing directly 
into the boiler. The water may flow into trays 1^

Heating liquids.— To lessen the noise made in 
heating a liquid by passing steam into it, the end

- 15
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110 boiler steam space. Sédiment collecting 1
chainber is blown of! through pipes 20a. The 

may be enclosed by an extension 23 of 
the steain domo casing. Superposed trays or

in 1 0 6 ,5 2 9 . B r o o k e ,  B .  O . May 23, 1916.

Fced-water, heating. —
Relates to the use of a cir- 
culator fitted with a steam 
cône 4 for heating the water 
in the feed-tank 5. To facilitât© the supply of 
water from the tank 5 to tho boiler by means of 
an injector (not shown), a non-return valve is pro- 
vided in conjunction with the cône 4 to provide a 
less restricted passageway for the water. In one 
arrangement, Fig. 1, tho cône 1 is formed in the 
valve member, which is carried by a frame 6 
hinged at 7. In a modification, Fig. 4, the valve 
member carrying the cône 4 is arranged to open 
by gravity, and to close under the pressure of 
steam supplied to the circulator. In a further 
modification, a non-return valve i9 mounted ad
jacent to, but independent o f, the cône 4, which 
is fixed in position.

plates may be fitted in the chamber around the 
6team pipe to  compel the water to flow backwards 
and forwards in thin layers in contact with the 
steam.

1 0 6 ,6 8 3 . C o le m a n . A . B .  June 2 , 1916.

Heating water; water supply and
dclivery .— In a domestic hot-water- 
supply apparatus having only a single 
tank or cylinder in connexion with the 
boiler, the cylinder having a float-cou- 
trolled extension of the draw-off pipe, 
this extension is wholly or partly 
formed of a  flexible pipe h1, Fig. 1, or 
consists of a pivoted pipe with stops 
to limit the angular movement o f  the 
pipe. Tho cold water may enter 
tho cylinder through a supplémentary 
chamber b , the arm of the ball-cock 
working through a slot in the side of 
the chamber. The stand-pipe f 1 and 
other pipes within the cylinder may 
be double-walîed, the space betwecn 
tho walls being exhausted, and may 
hâve a readily détachable joint.
W here a large cylinder is employed, 
providing a reserve of cold water, the circulation 
pipes g , /* , Fig. 6 , project well into the cylinder 
and hâve branches u, v govemed by glass or n ’ ca 
faced spring valves r controlled by a float s so as 
to  bring the cold-water reserve into circulation 
as the level falls.

16
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1 0 6 ,7 2 7 . A d n a m a , A .  C . Aug. 11, 1916.

ULTIMHEAT®
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Intcnially.fircd boilcrf.— In water- 
heating apparatus of the type com- 
prising inner and outer comc&l cas- 
ings forming a water space with con
necting-tubes ncross the central 
combustion space. the casings 1, 2 
are secured together by a single nut 
13 acrewing upon the upper and nar- 
row end of one of the casings, as 
shown. Water-tight joints are made 
bv means o f  tho beadcd edge 8  and asbestos or 
like washer 10 in the turned-over edge 9, and by 
the washer 14. The inner casing is formed with 
a spiral groove 3 extending from the top to tho 
bottom. Tho apparatus may be used as a kettle 
or as an instantaneous water-heater over any type 
of gas or oil humer or other source 6f heat.

1 0 6 ,8 4 5 . S t ir l in ic ,  J .  H . May 25, 1916.

Fecd-uater , heat- 
ing. —  Fecd-water 
heating and purify- 
ing apparatus. com- 
priaing open ves- 
sels or t r a y s 
mounted in the 
boiler steam space, 
is provided with 
me an »  for cleaning 
the vessels without 
leinoving t h e m  
from tho boiler.
Access to tho tray 
a, Figs. 1 and 3. 
ex tend in g  arross 
tho top of a loco- 
motivo boiler is 
alTorded by tubular 
pièces u secured 
to the boiler shell opposite aperttires in the sides 
of the tray. The outer ends of the tubular pièces 
aro closed by screwed caps v. The water flows 
through perforated chambers h and overflows into 
the tray through side apertures o  fitted with flap 
or like valves p. The water flows from the tray 
through pipes q having uptumed ends. Th© 
baffles 6, Fig. 7. in open vessels a mounted in the 
boiler on both sides o f  the steam-pipe, are cleancd 
by rake6 inserted through hand-holes in the top 
of tho boiler shell. T o reciprocate a scraper 25

F IC .3.

placcd permanently in the tray 22, the rod 29 on 
th© scraper projects into a slecvo in the side of 
the boiler, so that wben the screwed plug 32 in 
the slecve is removed, a handle may be screwed 
on tho end of the rod.

17 B
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March ü, 1916.

H catw g liquids.— Camp kitcliens 
&c. aro heated by the exhaust gases 
of the motor-vehicles upon which 
they aro carried. As shown in Fig.
1, the exhaust gases of a light motor 
vehicle enter through an opening 2 
to n box 1, and pass theuce tlirough 
a number of tubes 9, which pass 
around tho sides and along the bot- 
tom of a boiler 4, to a box 5 from 
uhich they escape through an opening 
6 to the atmosphère. The box 1 con- 
tains a vessel or oven 11, and the 
boiler 4 two or inore saucepans or 
other vossels 10. Tho oven 11 and 
tho vessels 10 are removably secured 
in tho top plates 16 by pivoted bolts 
and nuts 26, and make tight joints by means of 
conical extensions on thoir rims 12 fitting into 
conical recesses in the top plates. The lids 18 
mako tight jointe with tlie vessels in a similar 
manner. Each vessel is provided with a pair of 
yokes 24 beneath which passes a crossbar 23 which 
can be secured or relcased by a liund wheel 21 
operating a screw nut 20 gearmg with a screw 19 
on the iid of the vessel. Tho vessels, the box 1 
and the boiler 4 are provided with safety valves 
29, and the boiler with draw-off cocks 30 for hot 
water. The whole device may be mounted on the 
step of the motor and inay replace the usual ex
haust pot. In  the modification shown in Fig. .r», 
tho exhaust gases enter a box 1 and pass through 
tubes 9 , beneath and around a boiler 4 to  an out- 
let 5 adjacent to  tho inlct. Tho boiler contaius 
a saucepan 10 as in the previous arrangement.

1 0 7 ,1 2 5 . B a i l c y ,  G . Sept. 14, 1910.
FIG.J.

Hcating water; 
water supply and de- 
licery. —  Hot watei 
for a domestic or like 
supply 6ystem is 
heated in an open 
boiler such as a cop- 
per or boiling-pan L, 
which is conneeted 
by circulating-pipes 
15, 0  to  an elevated 
closed tank K. three- 
way cocks G, II being 
fitted in the pipes to 
stop the circulation 
and allow the près, 
sure in the feed-pipe 
A to  force the heated 
water through the 
hot - water supply 
pipes D. The cocks 
are operated simul- 
taneouslv by a han- 
dle I.

1 8

1 0 7 ,1 4 0 . J a c k s o n ,  W .  J .  W e l le r s h - ,
( Detroit Motor Appliance Co.). Oct. 6, 1916.

F I G4.

Heating air. —  Adjust- 
able louvres or shutters C 
mounted in front of the 
radiator B of a motor-car 
or other intemal-combus- 
tion engine to control the 
passage of air through the 
radiator and thereby the 
température of the engine 
are controlled automati- 
caily and simultaneously 
by a thcrmosttttic device 
M surrounded by the air 
which lias passed tlirough 
tho radiator. Tho ther
mostat may comprise an 
expansible chamber N 
within an open chamber Q.

i
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1 0 7 ,1 7 0 . W i i l e r ,  J .  K .  K .  Jan. 5, 1917.

Boiling-pans and the 
tike.— To expedite tho 
(he heating of liquida 
in kettles, boilers, and 
otl.or centaine) a, in- 
\v a r d.l y  projecting 
dishes or disks c having 
bars, strips, cr other 
conductors /  are flttcd, 
as shown. The arm*
/  may hcld a piece of loofah, sponge, &c. to form 
a fur collecter.

ULTIMHEAT®
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dilLL.netting cage 10 and may be enclosed in 
cover 19 of métal for imperméable material such 
as oilskin. A supply pipe 12 controüed by a l»:ill 
valve 14 raid hnving a flexible connexion 13 for 
attachaient to a tap and an eutlot tap 17 may 
be iiited to the container. A portion of the 
jacket G may be formed as a door to  permit acoess 
to tho burner 3.

1 0 7 .4 4 3 . S e m m le r .  C . -Tuh *21. 1916.

1 0 7 .3 0 0 . C e c i l ,  V .  A .  G a s c o y n e - .  Sept. 
7. 1916.
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Portable and nnall Uquid-heaters. —  An 
apparatus for heating and xeeping wnrm a supply 
of water for domestic or like purposos comprises 
a container 1 mounted on legs 2 and adapted to 
be heated by a burner 3. a non-conducting jacket 
6 surrounding the container so as to form an 
intermédiare annular space 7, and a lid 8 also 
spaced from tho container und provided with a 
non-conducting covering 6 und with an aperture 
16 adapted to be closod by a détachable cap 17. 
the arrangement providing a passage for the 
heated air and products of combustion around 
the container when the burner is lighted and the. 
cap 17 removed and also a me ans for retaining 
the heated air and gases in the annular space 
round the container by repladng the cap 17 when 
the burner has been extinguished. The non- 
conducting jacket preferably consists of a laver 
of felt, asbestos or the like 6 supported on a wire-

Heating air.— A liquid with a boiling point of 
between 100 an 1 360* C. is circnlated in the jacket 
< r a cylinder or slag mculd or in apparatus for 
eocling coke, and is then used to  beat air for use 
in blast furnnees &c. Oil o f turpentine, aniline, 
paiaftin. calcium-chloride solution, glycérine, ami 
cllcys freezing helow 360° C.. aie mentioned ns 
su i table liqu’uls. Excess beat may be cxtractod 
from the liquid and etered or dissipated. Spéci
fication 23271,13. [Clans 71 ( i i) . Furnaccs und 
kilns for applying A*c.J, is referred to.

1 0 7 .5 3 1 . B e r g e r o n .  H . Dec. 21. ’ .*16.

Intenialhj-fircd boilers; annular boilers —  A 
boiler comprises a central open-ended annular 
chamber 14 and coneontric inverted cup-shapod 
chambers 16. H , 21 formed with fine passages 
20. 23 altematelv ai thoir upper and lower ends, 
so that tho furnace gases tako an upward and 
(iownward course between the chambers. lîranch 
foed-pipes 28 open inîo the bottoms of the 
chambers, and hot water or steam is led off by 
a pipe 26 in lino with the connecting nipples 19 
at the tops of the chambers. Air for combustion 
is supplied to îhe fines between the chambers 
through openings in the baseplate 11. Ih e  
furnace casing may enclose a réservoir 7 eoutaio- 
ing c il for supplying the burner.
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JL B . W . ,  (trading os Boyd & Sons, -F.), and 
.r n e i l ,  J .  Ta. Sept. 15. 1910

Heating air.— Relates to an nir-heater of the 
kind in which air is circulated by a fan through 
a casing containing tubulous heating-elements 1 
supplied with bot water or steam, and consists

in arranging the éléments in inclined banks, as 
shown, so as to form a wedge-shaped space 3 
between the banks aud outer wedge-shaped spaces 
! between the banks and the walls o f the casing
2. The counter-balanced hinged dampers 7 cver 
the air outlet irom the fan are normally kept 
open by the air pressure. When the fan is 
stopped, the dampers swing upwards and close 
the outlet, and open apertures 8 in the sides of 
the casing.

10 7 ,7 7 4 . T ro o st, C. F . April 5, 1910.

Ilcating iratcr.— In 
order to prevent mixing 
of incoming cold water 
with the hot water in 
tho tanks of hot-water 
supply Systems these 
are provided w i t h  
vertical diaphragms 6 
and tubes 8 entérina 

near the
top and opening near 
tho bottom ot tho nevt 
cell. lroin which, in tho 
exemple shown, the hot 
water is drawn through 
tho pipe 2. Preferably 
a suitable insulating mnterial is employcd for the 

rtitions, and the cold water is admitted to the 
ttom o f each cell in a flat stream.

1 0 8 .7 3 7 . A j a x  H c a t e r s ,  Xitel.. and B u s 
s e » ,  R . C . Aug. *23, 1910.

G e y s e r s  a n d  i n s t a n t a n c o u s  ii'a i c r -h c a t c r s .— ln  
apparatus o f  the geyser type, tho surface over 
which the water flows is formed of one or more 
éléments a, 6, c  and is provided with one or 
more channels J , which are perforated at c , so 
as to cause an even film of liquid to  flow over 
the heating-surface. The beating-surface mav 
be formed with one or more annular peripheral 
channels, ribs, rings, or corrigalions to  facilitate 
the filming of fhe liquid. A superheater m  bas 
the lower part thereof curvod, as shown, to dis- 
tributo the hot gases. The liquid enters the 
apparatus through an upper perforated chamber 
î. as shown. The liquid mav be preheated in a 
chamber depending within tho central portion of 
the heater.

FIC.I.
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1 0 9 ,6 8 8 . S e n io r ,  K .  V .  Nov. 1, 191G.

Heating liquid*: boiling-pans.—
In a 6elf-contamed steam-jacketed 
heating or boiling pan for use in 
rendering lard and similar opera
tions, the généra tor portion is 
formed as a separate member 
secured centrally to tho Jower 
portion of the jacket b and is of 
shallow depth and présents a largo 
surface to the heater c from which 
the hot gases are directed over the 
exterior of tho jacket. Tho 
generator mav tako the form of a 
lenticular chamber /  as shown in 
Fig. 1, or of a spiral pipe k as shown 
in Fig. 2. The pan a and jacket b are supported 
in an external casing c lined with heat-insulating 
material d and provided at its upper end with a 
sériés of equally spaced passages o which secure 
a uniform heating of the jacket and conduct the j 
burnt gases to an annular chamber y  connected 
to a flue. The air and gases, before reaching the 
burners c, are preferably pre-heated by passing 
them through a pipe 1, Fig. 1, or through 6eparate 
pipes, or through an annular chamber located 
inside the casing c. Complété évaporation of the

water in the generator and superheating of tho 
steam produced may be carried out, and tho 
température may bo controilod by a thermostat 
which régulâtes the supply of fuel to the burners 
c. The surface area of the pan and jacket may 
be increased by corrugating or fluting, and tho 
pan may be formed with an upwardly extending 
conical or like projection at its hase. The pan 
may be mounted on trunnions as shown in 
Fig. *2 so as to  be  capable of tilting.

1 0 9 .7 1 7 . B a b c o c k  4t W i l c o x ,  (Babcork dt 
1 Yilcox Co.). Dec. 28, 1916.

Fccd-ivatcr, heating.— Relates to an economizer 
haviug high and low pressure heating sections and 
means for allowing air and olher gases to escape • 
from the water between the sections. The tubes 
of the two sections are of different materials, 
that of the low-pressure section being better - 
adapted to resist external corrosion thnn that of 
the high-pressure section. The tubes of the low- 
pressure section may be m ode of enst iron and 
those of the low-pressure section of wrought iron 
or steel. In an economizer built up of groups of 
tubes 1 - - 4, Fig. 1, connected to upper and i 
lower headers 6, b, the water flows through the 
group of tubes 1 forming the low-pressure 
section into a tank 11, in which the gases are 
liberated, and îhen is forced by a pump 12 into 
the groups 2 , 0, *1 forming the high-pressure 
section. The pressure on the tank may be niain- 
iained below atmospheric by an injecter or a I

pump. Tho vapour condensed on tho ou ter 
surface of tho low-pressuro section is collected 
in a receptacie 17. The tank iray be fitted with 
a rotating agitator. Fig. •> shrws an economizer 
having low and high pressure sections 19, *20

21
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talled in a Babcock and W ilcox boiler. In a 
ni dificaîion, vertical tube sections are arranged 

e by side, tlie spaces between tîio side walls 
the sections being connected by a transverse 

fine so tliat tbe gases flow across the sections in 
turn.

cation, in wbich the central chamber bas an out- 
jet at one eide only to a tîuo which rises over 
it and descends to an external fine on the other 
side.

- 1 0 .0 1 5 .  B o u l a r d ,  H . Oct. 4. 1916.

Digcatcrs.— To avoid waste of steam in dis- 
cliarging a non-rotary digester for amylaceous 
matériels, the top of the digester is connected 
t > a second digester by a pipe fitted with a valve 
so thaï, before discharging îhe firsfc digester, the 
valve may be cpened and the steam allowed to 
pass into the second digester, which is freshly 
charged. Three or more digesters may bc con
nected togethor in fchis manner.

110 ,034 .. F a r l e y ,  J .  Oct. 10, 1916

FIG.3.

Jnlcriially-firci boilers— In a steam boiler or 
" ’ater heater. a saddle-shaped chamber surrotmded 
by water is arranged centrally above the grate, so 
tiiat the products of combustion are compelled 
to pass laterally over the f»re in one or both 
directions. Fig. 3  shows a boiler with a central 
chamber and two side fines. V central fine may 
lea.l directly front the central chamber for use 
v.hcn starting the fire: normally it is closed by a 
dam per. Dampers are also fitted in the side
fines as shown. Fig. H shows a water heater with 
internai side dues opening at the top into descend
it^7 external side fines. Tn a modification the 
'pa«e above tbe internai side fines lias a central 
uorimontai ou Uct. Fig. 16 shows anotber modifi-

1 1 0 ,2 1 0 . f r r e e n ,  F .  W ,,  and T e n n a n t ,
G-. E . Oct, 20, 1910.

secutive or intermedia te stages A , B  of a 
multistage centrifugal pump tliat the prelimiuary 
stages keep the pressure in the economizer or 
îieater at the desired limit, and the final stages 
force the water through the outlet G into the 
boiler.

1 1 0 ,3 6 8 . S tir lin g * , D . R .  July 12. 1916.

Heating liquida.— Liquid fuel is heated in a 
coi! C provided with inlet and outlet cocks B, E 
and arranged inside a water container D heated 
cxfcernally by blow-lamps M, c* al, wood, waste &c.

*22
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1 1 0 ,5 4 7 . A y l s w o r t h ,  A . M .,  and S a v in ^ s
I n v e s t m e n t  T r u s t  C o . Jan. 24, 1016.
\Convcnti)n date].

Heating liquida.— Y'essels in which organic 
Chemical reactions are efteeted are heated by a 
bath of fused sodium nitrite; such a heating-bath 
may be used in the apparatus described in 
Spécification 103,604.

The Spécification as open to inspection under 
Sect. 91 (3) (a) is accompanied by drawings of 
apparatus identical with that of the aforesaid 
Spécification; these drawings do not accompanv 
the Spécification as accepted.

1 1 0 ,6 9 4 . S a w y e r .  R . ,  and I l l s t o n ,  A . C.
March 27, 1917.

Water dclivery.— To conlrol the delivery of 
Lot or cold water frorn water-supply apparatus 
such as is provided in railway-carriage lavatories, 
a hinged handle i in front of the valves b, c in 
the steam pipe leading to ihe heater and to the 
water-outlet pipe, respectivelv. is swung from 
side to side and îorced inwards so as to open 
both valves or the water-outlet valve alone. The 
handle is forined with latéral extensions which 
corne opposite the projecting valve spindles. The 
lower end or the handle projects through a slot 
in a fiange the ends of the slot being widened 
to allow the liandle to be pressed down.

1 1 0 ,8 0 3 . S e n io r ,  H . V .  Nov. 4, 1916.

Heating liquide; boiling-pana and the like .—  
h  e! a tes to boiling-pans for use ir. rend er ing lard 
oi boiling sugar, or to calendering-rollers, or heat- 
ing-tables, o f  the kind in which the pan or the like 
is surrounded by or comprises a jacket containing 
an oil which is not vaporisable at the working 
température. According to the invention, the

m & m
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o( the pan in contact with the oil owing to the 
expansion or contraction of the oil. In the con
struction o f  boiling-pan shown in Fig. 1. the 
jacket b is formée! between the pan a and a

surrounding cas ing c supported on an external 
casing /  lined with insulafcing material g. and the 
extension of the jacket is formed by providing 
the pan a and casing c v  ith flanges at fcheir upper 
ends spaced apart by a web t or by a separate 
channel-iron. The jacket is heated by a burner i 
supplied with gas, or a mixture of air and gas, or 
liquid fuel, and an even lieating is obtained by 
conducting the gaseous products through a 
number of equallv spaced orifices m  leading to 
an annular chamber n and due o. Tbe gas or 
fuel may be preheated by ccnducting it to the 
burner through a single pipe, or through an 
annular chamber, or, in the case of a mixture of 
air and gas, through two separate pipes or 
through a partitioned annular chamber located in 
tho heating spao9 inside lhe casing / .  The 
température of the oil may be regulated by a 
thermostat or similar means controlling the 
supply of gas or fuel, and the pan may be 
ir.ounted on trunnions. The boiling-pan or the 
casing c may be corrugated, finted, or provided 
at the hase with a eonical projection in order 
to increase its heating surface. In the case of a 
calendering-roller, Fig. 0, the jacket, which is 
provided with an enlargemenfc 3 at one end is 
formed between an inner casing 1 heated by 
huniers 5 and an oufcer casing 2. Fig. 7 shows 
a heating-table in which the enlargement 0 of the 
jacket is formed along one or more edges of 
the table by bending upwarcUy the upper surface 
of the container for the oil.

. .-2 3
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X iov /e , J .  Nov. 8, 1916, [ Conien -

"ITT/PmTïiWviviîSÏITnï- . • . . • • TIW

Water-tube boilcrs.— Horizontal sinuous water- 
tubes T connected to  headers A are removably 
supported in a combustion ehamber enclosed by a 
water-contnining casing -T. IVater flows from the 
casing into the tubes through a pipe C connected 
to the upper hcader, and is led from the lower 
lieader through a pipe O. The casing may be 
replaced by vertical inverted U-tubes connected 
to longitudinal eollectors.

1 1 3 ,1 7 7 . S m it h ,  D . V .  H ., and C o n n e r ,
S . J . Nov. 29, 1916.

Hcating air. —  The air 
supply to a room is forced 
by a fan B  upwards 
t h r o u g h  horizontal 
sinuous steam or hofc 
water coils V  and is 
discharged into the room 
through an adjustable 
head H . The coils are 
ananged ono nbove the 
Other and are connected 
to vertical headers P. 
The sides of the U-bends 
of a coil are bent inwards. 
The hood is provided 
with a conical deflector 
-J. and is supported upon 
the discharge trunk G bv 
bolts and nuis M for 
adjusting the distance 
between the hood and 
the top of the trunk.

‘ t

11 1 ,3 4 .0 . IVXarks. E . C . R . ,  (McrrclLSoulc Co.). Nov. 24, 1916

Hcating liquide.— The s t e a m -  
jacketed wall o f a cylindor 14 for con
centrât ing but-bermilk is fitted with 
drip rings 16, preferably with fluted 
edges. to lead away the water of con
densation. The cylinder 14 is pro
vided with a rotarv beater 19, v/hereby 
the buttermilk entering by a pipe 15 
is caused to flow spirally upwards in a 
laver of diminishing thickness.

* 24
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1 1 1 ,5 0 3 . M a r k s ,  E . C. R . ,  (Merrell-Soule Co.). Nov. 24, 1916.
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Hcating liquids.— The s t e a m -  
jacketed wall o f a cylinder 7 for con- 
cer.trating rnilk &c. is fîtted with drip 
rings 16, preferably with fhited edges, 
to lead away tïio water of condensa
tion. The cylinder 7 is provided with 
a rotary beater ‘17 whereby the milk 
entering by a pipe 36 is caused by 
centrifugal force to flow spirally up
wards in a laver of diminishing thick- 
ness.

Hiock-forn boilcrs. —  In a gas-heated multi- 
t ibular boiler for a hot-water supply plant, the 
top and bottom plates a1, a2, made preferably of 
v/rought iron or rnild steel, are connected to  the 
cylindrical side a, and the flue-tubes. a* are con
nected to the top and bottom plates by the 
process o f  ‘ hamrner welding,”  the parts being 
heated by an acy-acetyleno flame and welded 
togerber by hammering. The boiler is enclosed 
bv a casing b having a loose cover b1 carrying 
the fume pipe b~.

1 1 1 ,6 2 0 . B i r c h ,  J . ,  and B i r c h .  G .,  1 1 1 ,6 8 8 . A r b u t h n o t ,  G .  H . Oct. 30, 1916
(trading as Birch à  Son, J.). April 13, 1917.

* 25
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Porfable and *mall liquid-heaters. —  A can 
apted for obtaining liot water when in an ex- 

] [ sed position lias a central vertical fine y  pro- 
led at its lower end witli a grid h for support- 

ing charcoal or otlier solid fuel. The can has a 
lip spout b. a hiuged handle c, and a perforated 
base c, which may lie eitlier fixée! or removable. 
The upper part of the can is closed by an annulai' 
lid d or by a cover marie in halvos, one half being 
fixed and the other liinged. A blower tube ? may 
be arranged belcw the grid h for kindling the 
charcoal i&c. To enable the device to be nsed for 
sterili/ing surgical instruments, an annular tray 
/ made of vvire gauze. perforated sheet métal, 
&c. may be removably connected to the lid d 
by uprights k . liinged clins m being provided for 
sr.pporting the tray on the top rim of the can. 
The tray may be divided into compartments by 
partitions p. A closed annular box baving a 
perforated boiiom  and provided with a tray and 
drain pipes may be arranged in the upper part of 
the can to sterili/.e surgical dressings.

1 1 1 .8 6 0 . K n a a p ,  J . A . v a n  d e u . and 
B a r t c l d s ,  B . J .  Dec. 7, 1016, [Convention 
date'].

W'ashing-boilrrs.— In a method of utiiizing old 
paper for the purpose of producing new paper. 
the cld paper, after being freed from dirt &c. 
is ground in a pulping-engine fitted with a rotating 
wasliing cylinder througb which a currcnt o f  cold 
water flows from tbo boftorn upwards. The 
ground mass is tben mixed with u soap solution 
and conveved to tbo boiler ehcwn in the Figure

in which the inaterial is also vashed. The boiler 
consiste of a conical vessel or tub 1 fitted with 
a drain pipe H and an overfio.v 10 provided with 
a removable st rainer. W itbin the* tub are in- 
serted steain pipes 2, :j for boiling the material. 
and ihrough tli*- steam pipes are passed bot water 
pipes 6 perforated at llieir inner ends. The 
inaterial is first boilecl by the injection of steain,

and aftenvards bot water is admitted to the 
vessel, when tbo nnclean water passes througb 
the overflow 10 and the c-lean fibre gradually 
settles to the lower part of i lie tub and may be 
drawn of! at s. The operations of boiling and 
vashing may be repeated as often as desired. 
The material is finallv bleached and passed to the 
stutf chest of a paper machine, the waste water 
of which is used in the pu'ping-engino in which 
tho wasto paper is vvashed.

•»

1 1 2 ,4 8 1 . B e l l ,  G . G .  De-. 0, 1016.

Uratiny liquvls: irnirr Hnpphj and delivery.—  
Jlelates to heating Systems of the kind comprising 
a circulating tank and lx>iler il. which the level 
in the tank from which licpnd is drawn to the 
boiler is automatically régulai ed so that the top- 
most laver is lieated first and subsequcntly lower 
iavers in succession. The duel H. Fig. 1. lead- 
ing to the boiler A2 bas an orifice K* that is 
siationary witbin the tank A and is combinée! with 
a ir.cvable baffle O , the position of which is 
eontrolled by the température of tho water in 
the v.pper portion of tho tank and détermines tlie 
leveî at which water is drawn otï to the boiler. 
The baffle G is in the form of a fioat having 
irmer and outer vvalls G 2, G 1 slidable upon the 
duct H and normally projecting into an extension 
<hamber F at tlie ton of tbo tank, luitially, the 
chair;ber F is filled with water, but, as the 
température of the water in créas es, steam collects 
witbin the charnber and the float G gradually

sinks to a lower level. In order to prevent liquid 
from being dra.vn off from tlie tank before it has 
reached a predetermined useful température, a 
valve K for opening or closing the draw-of! pipe 
K2 accordiug to whetlier the température of tlie 
water in the upper part of tlie tank is al»ove or 
l elow the predetermined température is nnmnted 
at the opposite end of a lever -J1 to a Dell .1, 
which is arranged above the inlet pipe ü  from 
the boiler and in which steam accumulâtes so 
as to lift the bel! when tlie température is suffl- 
ciently liigli. Anv air which may collect witbin 
the bell is allowed to escape when the tempéra
ture falls aguin througb a vent L  eontrolled by 
a bi-metallic strip L 2. !n  a modified con
struction. Fig. 2. the duct 13 and charnber F  are 
adapted for insertion as fittiugs througb apertures 
in the bottom and top of the tank, the charnber 
F  being extended to seat at F* on the bottoni of 
the tank and being slotted betueen the points F 2.

(Por Fiys. 1 ond 2 see ncxf paye »
26
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1 1 2 ,6 0 4 . J o h a n s s o n .  F .  G . Oct. 0, 1017.

Portable and email 
Uquid - h rater?. —  A 
portable tield-apparat us 
for cooking. warming, 
a n d roastiug foods.
Jiquids, &c. comprises 
a flask 1 adapted to  be 
heated by a lamp 5
mouuted u p o n  a ______________
vertical bingo ‘d so that
it can swing aside in an horizontal plane ont of 
alinement with the flask and bo used to beat a 
frying-pan, which is furnished in the form of a 
détachable liinged lid 8 provided with stirrups 
0. which serve hoth as handles to the flask and 
as supports for the frying-pan, and with a lock- 
hasp 11, which serves as the handle of the frying- 
pan. A sliding-piece 6 on one side of the flask 
régulâtes the air-supplj to the burner, and a 
eafety-valve 14 is arranged in the lid 8 to

prevent the lid from being blown off by tho 
pressure of the steam in the flask 1. Insulating- 
nmterial 15 and stirrups 16 on one side of tho 
tîask respectivelv protect and distance the hearer’s 
back from the apparat us. Two vertical plates 18 
prevent undue heating of the rim 2 by which the 
lamp is attached to the flask.

1 1 2 .7 4 4 . F l e t c h e r ,  H u s s e l l .  A. C o ., 
F l e t c h e r ,  T .  W .,  and B a n k s ,  W . Aug.
18, 1017.

liiock-jorm boih'rs ; water supply and deliverij. 
— A boiler r contains a charnber o closed at tne 
top and open nt the bottom to  the boiler water 
spacc througb apertures p so that, when the

mises 
below 
outlet 
to be

drawn off. Tlie outlet cock and the water inlet 
cock c are operated simultanée usly by a handle 
l  The inlet water en tors an annular compart- 
rnent h arouod the dôme ni. snd overfl.ows 
through a pipe /  into tlie boiler. Tiie cock c  mav

vater boils, the pressure in tlie charnber 
the boiler water-level, which is normally 
the level o f  the outlet cock g , above the 
ccx'k, thus allowing onlv boiling water
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»e placed between tlio compartment b and the 
:oiler.

1 1 3 ,1 1 2 . F a i r b r o t h e r ,  H .,  iAllman, 
/) .  If'.). Tan. 2. 1017.

Intem ally-firfd boilers: i inter suppltj ami 
deW rry .— A gas-heated u a ter heater is provided 
with appnratus for automatically tum ing on the 
gas S’.ipply and cuttiug it ofï after a predetcrmined 
period. The gas valve 34 is oponod by the weight 
'«f water or otlier liquid suppüed to a container 5H 
froin n distant measuring device 78. and is closod 
hy a spring or the Hke es the liquid gradtiallv 
eseapes from the container. The casing is

fiiispended from a wheel 53 upon a counter- 
balanced damper-shaft 54. The hoiler flue-tubes 
0 are traversed by water-tubes 12 conneoted to 
npper and lower headers 11, 13. The water- 
tubes form a secondary !»oiler, from which a 
quiek supply of bot water may he drawn. Water 
fiows from the main boiler into the water-tubes 
through pipes 17, 20 and is drawn off from the 
npper header 11 tlirough a pipe 10. T-pieces 15 
and the ont lot pipe 16. A cheok-valve 19 
prevents water in the outlet pipo from passing 
bock into the boiler. and at the same time 
allcws water to circulate from the npper header 
into the downtake pipe 20.

1 1 3 ,2 9 8 . P e a s c ,  E . E . .Jan. 10. 1917. 

. FIG.3. FIG.I.

Heating air. —  In 
b e a t -  exchange np- 
paratus suitnhle for 
heating the air enter- 
ing buildings à c .t of 
the kind comprising 
vertical métal gill-
platos or strips which direct the air Ac. entering 
nt the bottom of the apparatns upwards over and 
in contact wifch heating surfaces, tlie edges of the 
n etal gill-plates are bent over and hrought into 
contact with one another so as to form a con
tinuons air-Mght wall on each face of the 
apparatns. The edges o f  the plates 3 strung on 
h< rizontal beatiug-tubes, as describ»*! in Spécifi
cations 4154/15 and 104,721, [both in Clans 64 
OW), Surface apparatns & c.], are bent over so as 
t.) form a number of separate vertical air 
passages. A flap 10 at the bottom of the passages 
eor.trols the eut rance o f  air either from the room. 
or from the outndo atmosphère by way of ducts
9. A dainper formed of sliding perforâtes! plates 
may be used in place of the flap 10. The supplies 
of air from the* inside and outside mav be con- 
trolled séparately. A removable dust-collecting 
trough mav be fitfced in the apparatus at the 
bottom of the air passages. Spécification 108,492. 
| r l(ts* 64 fiii). Surface apparatns Ac."). also îs 
r^ferred to.
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1 1 3 , 4 9 4 .
1917.

S c h a u f fe lb e r g r c r ,  E . Feb. 28, fîcat aD'l a flexible connexion bo that it 
the dtfp in level ° f  l î̂e bquor- b111 -
bo ar anged between tw o separators in front of the 
heater A strainer having relatively large aper- 

be fitted in t’ ie upper part of the

ULTIMHEAT® 
VIRTUAL MUSEUM

olloWB
inaÿ

turcs may 
<iigestef-

Digeste ru.— In apparatns for digesting bamboo. 
esparto, wood pulp, and the like, to prevent 
clogging and incrusting of the pumping and 
heating de vices, a separator is provided to re- 
ir.ovo the scum and other impurities from the 
liquor. In the apparat us shown. the liquor is 
fereed upwards through the digester a and is 
drawn eff through a pipe /  and led through a 
separator h before entering the heater g. l t  is 
then returned to the bottom of the digester by 
the pump e. The liquor entera the separating 
tanks through trumpet-shaped vessels i , the im
purities rising to the top of the tanks and the 
purified liquor passing away through strainers k 
at the bottom. The tanks may be provided with 
rotarv blades to assist the séparation. Gas- 
separators m for the séparation of gases from the 
liquor are arranged on top of the tanks. The 
cutlet pipe from the digester may terminate in a

H  c «i ting water.—  
The heating of water 
in a cistem k above a 
kitcheu r a n g e  is 
accelerated by passing 
the inlet and return 
pipes tl at the side of 
it. or through it, in 
which case they may 
'ou gilled or coilea. 
These pipes may be 
u s o d *ieat r-16
various rooms and cup- 
boards the house 
bv the hot water 
c i r culating througli 
t h o n »  and through 
radiators.

2 1 4 .3 4 8 . W a l l a c e ,  W .  Itt., IV ïa rs h a ll, T  B r o w n , A . ,  and B e r t r a m s ,  E td .
10, 1917. Addition to  104.578.
Digeste rs. —  The apparatns for 

emptying digesters dosoribed in the 
parent Spécification is applied to 
ocher réceptacles such as storage 
chests. tanks, or drainera used to
contain pulp and other similar
niaterial. The stream of water may 
be directed into the réceptacle by a 
nozzle having a swivelling, uni
versal. or flexible joint and provided 
with a rod and lever for moving the 
nozzle in ail directions inside the 
réceptacle. The nozzle 7. Fig. 1, is 
connected to the water pipe 3 by a 
rubber pipe 5 and is directed
against the walls o f the réceptacle 
by a rod and a pivoted handle 8 so mounted that 
it may be rotated around the water pipe. A 
second stream of water may be directed into the 
discharge pipe 17, Fig. 2, by a nozzle 14 fixed 
inside the réceptacle and connected to the main 
by a pipe passing up to the filling door. The
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I nie malt y-firrd boitera. —  A lx»iler for a hot- 
water heating-svatem comprises a basket-shaped 
grate a eurmounted by an annular water 
chamber /», and a b  ranch ooil g arranged co- 
nxially with the charging tube b. The water mav 
pass from tbe chamber b through a connexion d 
into an upper annular chamber e. Baffles i 
prevent the direct escape of tbe combustion gases 
to the chimney k. The coil is connected at eacb 
end to the circulation pipe.

ULTIMHEAT
CLASS 64 (i), HEATING UQÜIDS kc.

1 1 4 ,8 6 3 . P o a s e ,  £ .  L .,  B e l l ,  A . ,  and
B r i t i â h  S t i l l  T u b e  C o . M ardi 6, 1017.
H  rnl in g air.— Relates to apparatus for heating 

air in the ventilation of buildings, drving of 
fabrics, &c., in whicb tbe air is blown by a fan 
28 or drawn over tbe surfaces of heating tubes 
furnished with radiating gills or plates. Accord - 
ing to the invention, the apparatus is built up of 
two or more unité or sections 1, each comprising 
neat-conveying tubes 4 passing through heat- 
distributing plates or gills 5 and provided with 
end headers 2, 3, preferably of reetangular shape, 
adapted to fit together so as to form the side walls 
of the conduit through which the air passes. 
Steain is supplied to the sections through a 
common supply pipe 14 having valved branches 
11 and intcrmediato supply pipes 18, and the 
condensed steam is led away through a drain pipe 
17 with branch connexions 1.7 and through inter- 
mediate drain pipes 19. The front header 2 of

J I 0 U U ,  the sections are nrranged in two tiers of 
four sections eaeh, and tlie» pipea 18, i1.' ,r. iu- 
elined aud so conneoted with the sections that. 
by operation of tbe valves 13, the first section 
of the lower tier or the laet Kection o f  the upj>er 
fier can be eut ont inuependently, tbe otber 
sections being eut ont in pairs. The number of 
tubes I usel in proportion to the number of 
radiating pi «t ‘ < or gills 5 is chosen according to 
tho température revirem ents. lu  order to 
îacilitate the introduction of a cleaning-tool or of 
an expauding-tool for connecting tbe tubes to the 
plates 5. the headers 2. 3 tnav bave reinovable 
end plate- or be provided with < penings opposite 
the tubes d» -ed by screw-plugs. A cover-plate 25 
forrm tbe upper wal! o f tbe air conduit. Modifi-

VIRTUAL MUSEUM j ipo 12 leading tho matorial from above tbe
ating 11 into the discharge pipe is made readily 
movable or is of stnaller djameter than the 

disebarge pipe so that inaterial collecting beneath 
tho grating may be rasily washed down.

each section is divided by an horizontal partition 
that steam entering a section from a pipe 18 

header and returns to the 
header whence it is con- 
17. In the arrangement

1 1 4 .8 4 0 . S a m b u n  f i ls ,  C . Anril 13, 1917. 
fConrcntion date'].

F IC I.



1 1 5 ,1 3 1 . C u n d a l l .  J .  E . .Tune 23. 1017.

Heating water.—AVater-heatïng apparatus for a 
dcmestic hot-water supply-system comprises a 
portable frame 11 carrying a supply cistern 21, 
which is connectai directly to the bottom of a 
storage tank 14. and a boiler 1 conneeted directly 
to the top of the tank. The boiler is enclosed by 
a casing and is heated by gas burners 4. The 
tubular stjuidards forming the framo hâve rollers 
12 on their feet. The water supply to the cistern 
is regulated by a ball-cock. Ilot water is led ofï 
from the tank through a pipe 27. Pipes 30. 31 
may eonnect the boiler to another supply System, 
and the storage tank may be conneeted by means 
cf unions 32, 33 to an independent boiler.
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cations are described in wliieh the tubes are 
arranged vertically to form a high battery of 
small ciepth, and in wliieh tho tuhes are arranged

n ir -S 'i i ir
ULTIMHEAT® 
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hcrizontally to form a battery of smal hoight, 
the headers heing coupled directly with t îe steam 
supply and drain pipes.

1 1 5 .1 2 6 . E n o c k  A. C o ., A .  G ., 
E n o c k ,  A .  G ., and E n o c k .  E . C.
June 1, 1917.

Heating liquide; boiling-pan* and 
ihc iikc.— The contents of a vat heated 
or cooled by steam, bot water, cold 
water, brine, or other medium circu- 
lated througli tubes C placed between 
tho lining A and tho ontor casing are 
agitated by a swinging coil H 
suspended from tubular brackets F 
pivoted on pins /  projecting from tbe 
ends of tbe vat. Tbe brackets serve 
as inlet and outlet pipes for heating 
and a cooling liquid passed through 
the swinging coil. Tho coil is oscil- 
lated by a short crank p  and a connecf- 
ing-rod c 3 pivoted to a wheel c x driven 
through worm gearing c. Tho heating- 
tuhes C are surrounded hy insulating 
materia! D held in position by the 
outer casing H.
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CI.ASS l'»1 (i), IlEATIN G  LIQUIDS \c.

Fced  - tenirr. hrnting. —  In feed- 
îfoating apparatus for use particulnrlv 
iu locomotive boilers, of tho kin<l 
wherein the water is fe<l into and over- 
flows from open vessels insido the 
boiler. means are provided for cleaning 
lhe vessels from outside tho boiler, 
and the water-level in the vessels is 
innintained ; preferablv at tho boiler 
water-level. so as to keep the sédiment 
in a soft condition. Water from the 
feed-pipe c flows over a trqy f  mountod 
above vessels a seeured to the boiler 
shell and fitted with baffle-plates A*, 
preferably placed at an angle to 
laeilitate cleaning by tools inserted 
ihroug’h hand-holes r. The baflle-plates extend- 
ing to  the bottom of the vessels are per fora ted. 
The water is led by pipes / .  12 into settling-tanks 
iu. from which is may be led !»ack into the vessels 
or taken directiy by pipes n into the boiler water 
spaoe. The pipes / are connceted to the vessels 
at tho boiler water-level. The water may be led 
through filters after leaving the settling-tanks. 
Sédiment is removed through apertures normally 
closed by serewed pings tv. i’Iie vessels may be 
seeured to the smoke-box tube-plate. In a 
modification, the settling tanks are dispensed 
with, and the water level is maintain^d in the 
chambers by providing apertures at tho boiler 
water-level in the overflow end of the vessels.

FIG.2.

1 1 5 ,5 8 2 . D a v c y ,  H . Oct. 10. 1017.

Fecd-water, h en tin y  —  In n 
plant comprising a multiple, 
expansion engine or turbine, 
steam from the boiler is passed 
through a superheater j  to the 
high - pressure element. and 
through superheaters fc, / to the intormediate and 
low-pressure éléments. The exhaust finally 
passes through a feed-water heater m . The feed- 
water heater m is intemally and externally heated 
and consists of a shell with tubes fixed into end 
plates.

1 1 5 ,6 3 1 . .^ r i t i s h  W e s t i n g h o u s e  E l e c 
t r i c  dt W a n u ia c t u r in g *  C o .,  (Assignées of 
F.hrharl, fi. N.). May 4, 1017. \Cunrnifion
dr.tr].

Fced-ivatcr. heating.— A steam-condenier Sys
tem. in which the exhaust from the steam-jet air- 
ejector ueed for withdrawing air frorn the main
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condenser is led by a pipe 7 to  an auxiliary con
denser 6 in which it is used for heating con- 
densate admitted by a pipe 8, is provided with 
means responsive to tlie température of the con- 
densate for admitting a supplementary supply of 
water to the auxiliary condenser in the event of 
the supply of coudensate being insufficient. The 
auxiliary condenser 6 is mounted in a hot-well 5 
into which the heated coudensate flows, and the 
supplementary supply is obtained by opening a 
valve 9 and thue allowing water to flow from the 
hot-well into the upper part of the main con
denser, wlience after it lias been cooled by passage 
over the condenser tubes, it is forced by the con- 
densate pump into the auxiliary condenser 6. 
The valve 9 is controlled by a float 14 arranged 
in an elevated float charaber 11 containing hot 
condensate from the auxiliary condenser and 
maintained under a reduced pressure, as by a 
pipe 13 communicating with the main condenser. 
The level in the float chambers 11 falls as the 
température of the water nears the boiling-point, 
and the valve 9 is consequently opened.

1 1 5 ,9 0 4 . B a r r ,  J .  T . May 24, 1917.

Water supply and dclivcry.— Water supplied to 
a tank a from a cistern 6 with a float-controlled 
supply valve is maintained at a température just 
below boiling point by electric heaters at and a 
thermostatic regulator d, steam escaping freely 
liom the upper part c o f tho tank through a pipe 
/  into and through the cistern b which communi
s te s  with the tank by a water pipe y also. 
\ alves h, i in the pipes / ,  y respcctively, are con- 
nected by a bridge pieco l to a handle k and a 
switch w , so that on closure of the valves the 
regulator d is eut out of operation and the full 
carrent supplied to tho heaters by the electro- 
magnetic switch /), y quickly boils the water 
which is thereupon discharge<l through the de- 
livery pipe a1 by the steam pressure.

ULTIMHEAT®
—  VIRTUAL MUSEUM

1 1 6 .0 1 7 . W e ir ,  G .  «Je. J . ,  and I * a t ta  J .  G.
Oct. 15, 1917.

Fccd-water, heating. —  In a feed-heating and 
supply System of a locomotive boiler, the difliculty 
of pumping tho hot feed-water from tho heater 
into tho boiler is overcome by forcing air into 
the feed tank so as to keep the pressure o f  the 
water supply above atmospheric pressure. Air is 
forced into the closed feed tank c  by an injector 
e worked either by live or exhaust steam. The 
tank may be connected to the compressed air 
brake-pipe, the injector being dispenscd with. 
Tho pressure on the feed tank is maintained at 
from five to ten pounds per square inch above 
atmospheric pressure. The feed heater b is pre- 
terably of the kind in which the exhaust steam 
surrounds tubes through which the water passes. 
The water may be delivered by tho pump a into 
the boiler through a spray valve k o f the kind 
described in Spécification 3622/14.

1 1 6 ,2 0 9 . B lo x a m .  A . G .,  ( W olf Akt.-Gcs., 
Ii ). Oct. 9 , 1917.

Fced-watcr, heating.— Tn a feed-heater consist- 
ing of a row or two or more parallcl rows of 
vertical pipes a having transverso ribs a1, oross- 
pieces b. c  on the ends of. the pipes are bored 
and fitted together so as to form tho upper and 
lower communication ducts or headers. The 
pipes are seeured together by bolts passing 
through tho cross-pieces. The ribs on con
secutive pipes may be in relatively staggered 
arrangement, or they may be inclined in opposite 
directions.
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1 6 ,4 7 0 . R o b e r t s .  A .  Jan. 16, 1918.

Annular boilers; internaUy- 
rcd boiters. —  Relates to 

boilers for hot-water heating- 
systems of the kind' comprising 
inner and outer annulai- water 
chambers connected by a radial 
water way, the inner chamber 
forming a fuel magazine, and 
the furnace gases passing up- 
wards through the flue spaces 
betweer. the chambers. The 
tops of the sections 1. 2 are 
closed by covers 30, 34. The 
inner cover is provided wifcli a 
damner 31 so that the fuel 
magazine 14 mav be opened to 
the draught and the fuel brought to incan
descence. The chambei-s sliown are builfc up of 
vertically superposed cast sections communi- 
cating with one another through apertures 7 in 
their end faces. The chambers may be each 
ruade in one piece by riveting together iron or 
Steel shells.

FIC.  l .

1 1 6 .4 8 6 . H i l l ,  A .  March 23, 1918.

Boiling-pans and the like. —  To promote and 
control the circulation of the liquid in a brewer’s 
eopper or like vessel, adjustable baffle-plates are 
fixed inside the vessel in an inclined position rela- 
tively to its hottom. The plates 2 in the vessel 
1 are hinged on an inclined rod 3 supported by 
standards 4 secured to the bottom of the vessel. 
The inclination of the plates is adjusted by means 
of cords 6 connected to a cord 7 passing over a 
pulley and having a counterweight- attached to its 
free end.

1 1 6 ,8 6 1 . Z c h n d e r ,  O . W .  Feb. 2, 1918.

Annular boilers; internaUy • fired 
boilers. —  A portable water jacket 
serving as a boiler is provided for en- 
elosing cooking utensils over the 
bi.rners of gas cooking-ranges and the 
like. It may be annular in form with 
or without an opening in front at the 
lower part as sliown in Fig. 5. An 
opening at the top closed by a sliding 
lid, or a fuunel fitted with a valve 
allows water to be introduced and hot 
water may be drawn off by a tap 8.
A fiat jointed ring, Fig. 3, may rest on 
the top so as to be adjustable to the 
size of a cooking-utensil within the jacket. Tlie 
open-fronted form may hâve a slide for closing 
the opening. ITandles are provided at the sides 
of the jacket,

F I G . 3. FIG.  I.
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1 1 6 ,9 5 3 . N e l s o n ,  A .  Joly  17, 1917

ULTIMHEAT®
VIRTUAL MUSEUM

which steam or other heating medium circu- 
lated are stayed together by bolts /  which pass 
through bushes or sleeves e within bosses b on the 
wall a. The conical head of the boit engages a 
countersunk aperture in the wall d , and copper 
or other jointing-rings g, h are provided at the 
ends of the bush e. When the nut i is tightened 
up on the boit / ,  a joint is made simultaneously 
al both ends of the bush e. The bush e and boit 
/  are preferably made of phosphor bronze.

Heating liquids. —  Relates to jacketed troughs 
for machines for kneading and mixing plastic sub
stances and for like purposes. The inner and 
çuter walls d, a o f the heating jacket c through

Heating water; water supply and delivery.— In a 
direct-contact water-heater for use in bath rooms, 
iaundries, &c., the steam and water enter the 
mixing-chamber through oppositely disposed 
valves 22, 23 which are operated simultaneously 
l*v a rotatable spindle 41. The mixing chamber 
contains a removable perforated cylinder 31 
divided transversely by a perforated partition 33, 
through which the mixture passes on its way to 
the outlet pipe 39. The annular space between 
the cylinder and the casing 10 is divided by a 
circumferential rib 35. Longitudinal ribs 10& in 
the front part of the annular space prevent the 
direct contact of steam and heater before pass
ing through the perforations in the cylinder. The 
inlet valves are operated by the rotation of cams 
42, 43 bearing against the valve spindles, the

1 1 7 ,2 2 1 . W a r n e r ,  W .  Cf., and X t la tth e w s  
de B r o . ,  W . N . Jan. 3, 1918.

Annular boilers; water delivery.— A boiler com- 
bined with an open or other cooking-apparatus, 
and intended particularly for supplying steam to 
a steani-cooker, is fitted with a steam valve and 
with a water outlet through which water is forced 
by the internai steam pressure when the steam 
valve is closed or partly closed. The annular 
boiler A supplies steam to a steam-cooker G 
through a valve C. The boiler is fed from a tank 
at its side, water flowing from an elevated réser
voir J into the tank under the control o f a bail 
cock. A gas-heated oven H  is mounted above the 
boiler. When the steam valve is closed, water is 
forced out of the boiler through a pipe N 1 and 
three way-cock N. I lo t  water may be drawn off 
from the supply-tank through a pipe N2. The 
cock N may control the steam supply to the 
cooker.

1 1 7 ,0 0 5 . P o i n t o n ,  J .  E . ,  and P e r k i n s  
E n g in e e r s ,  I i t d .  Oct. 24, 1917.
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< ams being so shaped that, while the water valve 
; pens directly, the steam valve is not opened 

ntil the operating handle h as been moved over, 
say, a half its lengfch of travel. The valves slide

in perforated sleeves 19 and are pressed against 
their seats by springs and by pressures of the 
steam and water entering through the pipes 29, .'30 
respect ively.

1 1 7 ,2 2 2 . W a r n e r ,  W .  J . ,  and M a t t h e w s  de B r o . ,  W . N . Jan. 3, 1018

Heating water. —  In apparatus for 
heating water by direct contact with 
steam, for use in bath-rooms, 
laundries, &c., the steam and water 
pipes 12 are connected to a chamber *21 
containing perforated plates 27, 31 
liaving projecting perforated rings 
29, 34 forming a central mixing
chamber 38 and two annular mixing 
chambers 39, 40. The perforations in 
one ring are arranged opposite to those 
in the other ring, so that the steam and 
water must pass around the annular 
chamber 39 before entering the outer 
chamber 40, on which the outlet spout 
24 is fitted. Ad jus table plugs 14 are 
provided in the pipes 12 in front of the 
screw-down valves 10, 11.

1 1 7 ,2 2 3 . W a r n e r ,  W .  J . ,  and I t t a t t h e w s
de B r o . ,  W .  N . Jan. 3, 1918.

Heating w ater; water supply and àelivery .— 
Apparatus for heating water by direct contact with 
steam, for use in bath rooms, laundries, &c., com 
prises a mixing-chamber 10, steam and water inlet 
valves 55, 20 on opposite sides of the mixing 
chamber, and a screw-threaded spindle 30 for 
operating the valves by the engagement of a 
conical enlargement 32 on the spindle with a pro
jection 22 on the water-inlet valve, and by direct 
engagement with the spindle 57 of tho steam-inlet 
valve. The mixing-chamber consista of per
forated plates 42, 35 carrying oppositely per
forated ring-shaped partitions 39, 45, which form 
annular passages 46, 47 around a central mixing- 
compartment 41. The water is discharged from 
the outer annular passage into a spout 11. The 
valves slide in perforated sleeves 18, and are 
pressed upon their seats by springs, and by the 
pressure in the steam and water pipes. The 
water inlet is opened before the steam inlet valve, 
so that cold water is discharged during the first 
few turns of the spindle 30.

8 0
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1 1 7 ,4 7 1 . F l o r e n c e ,  A .  F .  May 5, 1917.
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Bloch-form boitera.— A range 
boiler is divided by a mid-feather 
or partition c3, extending along 
the greater part of its length. 
which ensures the circulation of 
water round both sides of tbe 
boiler.

1 1 7 ,5 2 4 . B r i t i s h  T h o m s o n  -  H o u s t o n  
C o ., (General Electric Co.). Aug. 27, 1917.

I

Fecd-icatcr, heating.— One or more auxiliaries 
of a main condensing engino or turbine are 
driven by a non-condensing engine or turbine 9 up 
io  a point at which its exhaust can be efficiently 
utilised for heating the feed-water, the remainder 
of the load of the auxiliaries being driven by an 
electro-motor. The exhaust steam from the 
turbine 9 is led by pipes 12, 14 to feed- 
water heater 10, Fig. 1, the water dropping from

Eipes 16 into trays 17 and overflowing on to 
affles 18, where it meets the exhaust steam.

1 1 7 ,5 2 9 . T a y l o r ,  W .  31. Sept. 7, 1917.

II 'ater-tube boilers.— In a water-heater or 
steam - generator provided with water coils 
arranged above a gas burner and in horizontal 
planes one above the other, such as is described 
in Spécification 22370/07, a spiral water tube d

is disposed immediately above the burner in such 
a manner that two coils are arranged one on 
each side above the gas outlets of eacli burner 
tube, the coils being of flattened circular or of 
elongated elliptical section with the major axes 
of each pair of coils forming an inverted V above 
the correspond ing burner tube so that the water 
of condensation from the coils drops clear of the 
coils of the burner. Spiral water tubes c , /  are

arranged above the water tube d with the coils of 
each spiral contiguous and so that the water 
circulâtes through the tubes in a direction oppo
site to the flow of the combustion gas es between 
adjacent tubes. The coils o f the tubes may, in a 
modification, be spaced apart and covered by one 

j or more plates. The lowermost spiral water tube 
d is preferably shrouded along one or both 
périphéries by a cylindrical plate supported from 
one of the upper spiral tubes, or by dépend ing 
portions c1, f l o f one or more of the "upper spiral 
tubes. Metallic spaco or cradles i may be placed 
between the tubes.
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1 1 7 ,5 5 1 . M a c k a y ,  R .  Oct. 29, 1917.

FIC J.

Heatmg water; water supply and delivcry.—  
A water-heater, intended particularly for supply- 
ing boiling water for making tea, bas a water- 
delivery pipe b opening into a tubo c, through 
wbich steam may be delivered for warming tbe

tea pot. tbe inner end of tbe steam-delivery tube 
being fitted witb a valve whicb closes wben water 
is being poured tbrougb tbe spout. Tbe inner end 
of tbe branch water-supply tube d3 is fitted with 
a valve wbich opens and closes witb tbe val 
on tbe steam-delivery tube. Tbe watcr-suppl 
tube d is adapted to rotate wben tbe heater i 
tilted forward to pour out water. Tbe ends of 
tbe steam-delivery tube and tbe brancb water- 
supply tubo are shown fitted witb hinged weighted 
valves c2, d*. Tbe heater may be mounted on 
Irunnicns and water may be su'pplied tbrougb an 
opening closed by a stopper. The gas valve may 
be so controlled by a cam on tbe heater that tbe 
gas is on only when tbe heater is titled either 
forward or backwards. Tbe heater may be fixed, 
and the valves and cam device operated by a 
lever pivoted on the heater, tbe water bein 
delivered through the spout by tbe stean 
pressure.

1 1 7 ,7 3 0 . J a c k s o n ,  J .  D . Sept. 25, 1917.

Hcating ivater.— An internallv- 
fired domestic water-heater of 
reotangular shape is built up of 
water jackets 9. Fig. 3, on two or 
more sides having hollow baffles 
or tubes 10 communicating witb 
one or more of tbe jackets and 
arranged in horizontal staggered 
rows as shown in Fig. 2. In  tbe 
construction shown. the baffles 10 
are tapering and of lozenge shape 
and closed at one end; in other 
constructions described, tbe baffles 
em plojed are circular and may 
eonnecl opposite water jackets.
Wben closed baffles are employed 
in conjonction witb two jackets 9 
connected by end plates 20 as 
shown, two inlet pipes 12, 13 
and two outlet pipes 14, 15 are 
necessary; but wben more tban 
two jackets are used or tlie baffles extend corn- 
pletely across tbe healing space, one inlet and 
one outlet pipe are suffleient.

F I C . 2.

Ilrjcrcnce lins been directed l>u the i ’omptroUc 
to Spécifications 817/88, 13642/94, 2655/00. an 
0895/03.

1 1 8 .0 6 6 . G le a v e ,  X\, and S t u b l e y ,  J .  R .
M ardi 13, 1918.

Feed-water, hcating. —  To diminish tbe dé
térioration of econoinizer pipes due to great 
différences of température between tbe incoining 
feed-water in tbe pipes and tbe flue gases. tbe 
température of tbe entering feed-water is in- 
creased by drawing off hot water from the

economizer outlet O through a pipe B openinj 
so as to face tbe flow of tbe outgoing water an* 
(lischarging it into tbe inlet I in the directioi 
of flow of tbe incoming water. Tbe inlet end î 
of the pipe is funnel shaped, and the outlet en; 
/  is contracted to form a nozzle. Tbe pipe i 
btted witb stop valves V  and a check valve C.

(For Figure sce ncxt page).
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forated pipe 5, which 
rising from the lower

distribues t
part of the

VIRTUAL MUSEUM
steam

The glue accumulâtes iu a réservoir 7 removable 
bodily with tiie plates 8. In  a modification, the 
réservoir 7 is replaced by a perforated plate 
through which the gluo passes into the water 
below.

1 1 8 ,1 1 9 . M a u e r h o f e r ,  E.
[Convention date].

Digesters for t h e 
steam treatment of 
glue &c., m o r e  
e s p e c i a 11 y in the 
leather industry. The 
glue instead of being 
treated in the mass is 
placed in thin layers 
on perforated plates 8 
fitted one above the 
other on a central per-

Feb. 5, 1916.

Feed-water, hcating. 
— Feed-water is fed 
under pressure from 
the feed pump or in- 
jector through one or 
more c o n  v e r g i n g  
n o  z z 1 e  s entraining 
boiler steam, the water 
thus heated being de
livered into the boiler 
through a di verging 
nozzle. The converging 
nozzles d , g , the 
diverging nozzle h. and 
the nozzles of the feed 
injector c may be en- 
elosed by a common 
casing. The space c 
around the converging 
nozzles is in com 
munication with the 
boiler steam space. and 
the heated water passes 
into the boiler through 
a port h1. In  a m odi
fication, the nozzles are 
placed in the boiler 
steam space.

1 1 8 ,5 5 8 . M a y ,  S . Feb. 20, 1918.
G eysers; portable liquid-hetUer» .— In a water- 

heater of the kind described in Spécification 
J9547/13, the cold-water container a is self-filling, 
and the cock previously provided between the 
supply tap b and the heatiug-coil d is dispense*! 
with, the end of the coil being fitted with n draw- 
off tap g' and connected by an external pipe g~ 
lo the top of the container, so that heated water 
may return to the container when the draw-olï 
tap" is closed. The coil is clenned by pouring 
acid into a cup 63 fitted on its inlet end. In a 
modification, the supply tap b is dispensed with, 
and the gas-supp!v cock /» is independently 
operated.

1 1 8 ,0 6 6

1 1 8 ,3 6 4 . G r e s h a m , H .  E . Oct. 27, 1917.
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1 9 ,0 5 6 . D o d c l, H . S .  Aug. 3 , 1917.

Hcaiing liquida: hcating air.— In a tubular 
heater comprising a casing through which the 
water, air, or other fluid to be heated is circu- 
lated, a combustion chambcr within the upper 
part of the casing, fire-tubes connecting the com 
bustion chamber to a chamber in the lower part 
of the casing, and a pump for withdrawing the 
products of combustion, the combustion chamber 
is situatod entirely within the casing. and a flue- 
pipo extends from the lower chamber through the 
lower end of the casing. Water, air, or other 
fluid enters at the bottom of the casing 2 through 
a pipe 6, and passes upwards through tubes 13 
placed inside the nre-tubes 14 between the com
bustion chamber 9 and the lower chamber 15. 
The fine pipe 10 passes through a stufEng-box 17 
and opens into a pipe 18 connected to an exhaust 
pump 19. Gas is supplied to the burner 8 
through a mercury valve 36, in which the mercury 
chamber is so connected by a tube 38 to the 
suction pipe 18 that, when the pump is running, 
the level o f  the mercury around the end o f  the 
gas inlet-pipe 33 is lowered and gas enters the 
nozzle 29 in the burner supply-pipe 21. A pipe 
46 supplies gas to a pilot burner 47. The air 
supply to the burner is preheated in a chamber 
25 around the suction pipe 18. Air for the pilot 
burner is admitted through pasvsages 11 ntted with 
flap valves 7, which are drawn ngainst their seats 
when the pump is running. An outlet 50 lead- 
ing from the top of the combustion chamber is 
fltted with a similarly operating flap valve 4.

1 1 9 ,4 1 7 . D a v is  
B a r r a l e t ,  J .  H .

O a s  S t o v e
May 3 , 1918.

C o M and

G eysers .— Relates to geysers of the type
wherein the inlet water is directed on to  a convex
perforated plate having projecting points adjacent 
to the perforations, the water falling from tlic-se 
points on to a convex plate above the burner and 
then into a tapering annulai- outlet chamber. The

convex plate q above the burner is formed with 
a flange r having perforations u and lower pro
jecting points v y from which the water over- 
fiowing through the perforations drops into the 
cutlet chamber w. The plate is supported on 
lu^s i on the body casting a. The entering water 
faits into a dish j having a bottom outlet j  
arranged above the centre of the convex per
forated plate h.

(For Figure sce ncxt page).
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1 1 9 ,4 1 7 .

ULTIMHEAT®

a sufficient height in the outer vessel 
dicated bv a water gauge 41 and index 
cocks 28, 31 are then closed and the lye circulated 
by means of the pump 22, the direction of circu-

VIRTUAL MUSEUM
2 as in- 

da» tho

1 1 9 ,6 6 3 . T ü t s e h ,  C. Oct. 2, 1017, [ Con■
vcntion date J.

Digesters. —  A bleaching-kier comprises inner 
and outer closed vessels 1, 2, the outer vessel 2 
containing a lieating-coil 10 and communicating 
by a pipe 25 with a pump 22 having a discharga 
pipe 21 with a four-way cock 20, which serves 
to place one section of the circulation pipe 18 
of the inner vessel 1 in communication with the 
pipe 21, and the other section in communication 
with a pipe 23 leading back to the outer vessel 
2. With this arrangement the inner vessel takes 
the pumping pressure and can be made consider- 
ably lighter than the outer vessel, which takes the 
higher boiling-pressure. To prevent the pressure- 
in the inner vessel from rising above a predeter- 
mined maximum, counterweighted valves 12 are 
provided in the sections 11 connecting the inner 
vessel with the circulation pipe 18. Three-way 
cocks 26, 26° enable the pipe 25 to be connected 
respectiyelv to  a discharge pipe 27 and to a pipe 
27“ leading to a water container. The upper part 
of the circulation pipe 18 is  removable with the 
covers 5, 7 o f  the vessels. The pipe 23 is curved 
to direct the lye into the vessel 2 in a tangential 
direction. The inner vessel may be made in one 
cr more parts each provided with a straining 
bottom. In use, an air escape ccck 31 is opened. 
and lye is admitted by a cock 28 into the outer 
vessel 2 and pumped through the lower section 
ol the circulation pipe 18 into the inner vessel 
1 until it  flows off through the cock 31 and attains

lation being reversed dvsij.cd by means of
the four-way cock 20. In a modification, tho 
vessels are disposed horizontally and the inner 
vessel is rotatably supported by means of channel 
bars on rollers carried by a carriage which runs 
on rails secured to the outer vessel.

1 1 9 ,9 3 5 . J o h n s o n ,  G . E . Nov. 10, 1917.
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Watcr-tube boiler 8.— A boiler for heating build- 
ngs consist o f a single wall o f  tubes a1 arranged 
n rectangular formation around the fire-chamber, 

and of tubes a2 above tlie fire chamber bent back 
so as to form a double-U with an opening « 3 i 
ncross one side of the boiler. The firo may thus 
be served either from the top or side. The tubes 
may be continued downwards to  form the fire- 
bars a1. The boiler shown lias five éléments each 
separately eonnected to flow and return pipes.

1 2 0 ,2 7 4 . W h i t h a m , F . E . Nov. 0 , 1917.

Feed.uater , heating.— Feed-water is heated in 
a tank surrounding a hopper M , which receives 
hot ashes and incombustible residues from 
powdered fuel burnt in n furnace above it. The 
tank is divided by perforated radial partitions , 
into compartments through which the water circu
lâtes, and hoppers S are provided for the col
lection of matter deposited from the water.

1 2 0 ,3 1 5 . P u l s f o r d ,  F .  C. Fcb. 7. 1918.

lioiling-pam and the like.— A jaeketed pan for 
heating and cooling purposes is formed in one 
piece to avoid joints, as shown. The upper part 
of the pan is provided with fanges /  grooved at 
g to  receivo lagging h.

1 2 1 ,0 0 5 . T h o m p s o n ,  H . F .  J . ,  and 
W o o d .  T .  H . Dec. 18, 1917.

FIG.I.

Heating liquide.— The heated air issuing from 
air-cooled dynamo-electric machines or other elec- 
trical machinery or appar&tus is used to warrn up 
boiler-feed water or other heat-absorbing medium 
of which the absorbed beat can be utilized. Tn 
1 he case of generating plant, including n con- 
densing steam engine or turbine, the condensate 
constitutes. wholly or in part-, the heat-absorbing 
medium. In one îorm of heat utili/.ing plant, 
a totally-enclosed dynamo-electric generator 1. 
Fig. 1. is mounted upon a hollow foundation 2 
o! concrète &c. having openings 3, 4, 5  com- 
municating with the interior of the generator. 
’I lie heat-absorbing apparatus is contained within 
the foundation and comprises a multiple sériés 
of water tubes surrounded by passage wavs com- 
municating witli the openings 3. 4. f>. the heated 
end cooled air of the machine 1 circulâting in the 
directions shown by the arrows. The ends of the 
water tubes are secured in iron or steel plates 8, 
and the water is eireulated in a zigzag manner 
through the tubes by the provision- "of other 
vertical and horizontal plates 9. 10. respectively. 
boiler-feed water from a condenser enters through 
a pipe 11 and issues through a pipe 12 to the 
boiler Make-up cold water may be introduced 
through a pipe 13. and nmnual or automatic 
valves 11, 15 may be arranged in the pipes 11, 13.

42
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Fecd-water, heating.— Relates to a steam power 
plant in which the exhaust steam or the steam 
from an intermediate stage o f  an engins or 
turbine is used to heat the condensate from the 
main condenser in a surface heater, the con
densate passing through the tubes of the heater 
on its way to the hot-well tank. The condensed 
steam in the heater c is aulomatically maintained 
at a suitable level below the top of the heating- 
tubes, so that the upper tubes serve to condense 
the steam from an intermediate stage of the 
turbine a, and the lower tubes are submerged in 
the water of condensation. The condensate is 
withdrawn from the main condenser b by a eentri- 
fugal pump </, passes upwards through the tubes 
of the heater. and is discharged through the out- 
let pipe into the hot-well tank. The water-îevel 
in , the heater is maintained by a float-valve g, 
which, when open, allows surplus water to drain

Fecd-ivatcr, heating.— Relates to U .tube heat
ing éléments inserted in boiler smoke-tubes, 
particularly to feed-heating éléments of the kind 
described in Spécification 11076/15, and consiste 
in connecting the U .tubes together by short 
tubular pièces 6 , Fig. 1, secured directly, pre-

1 2 1 .6 4 9 . K o w e l l  A. C o ., and W i l l a n » ,
G .  H . Jan. 8, 1918.

CLASS 64 (i), H EATIN G  LIQU IDS &c. ■ a ®
ULTIMHEAT®

The automatic valves may be operated by an into tho condenser through a pipe m. 
electric motor or the like 16 supplied with current space of the heater is in communicatio

VIRTUAL MUSEUM
rhe steam

from the leads 18 through a thermostat 17. The 
air for cooling the machine may be first oom- 
pressed, then passed through a cooler, and after- 
wards expanded before entering the machine. In 
the case of the heat-utilizing apparatus becoming 
incapaeitated, air-tight doors 19, 21. 22 may be 
provided, these doors being opened by  liand or 
automatically for the circulation of atmospheric 
air in the usual manner. As shown, the doors 
may be controlled by solenoids having their wind- 
ings in circuit with the leads 18. Tn the case of 
a motor driving hydraulic pumps &c., the water 
from the heat-utilizing apparatus after being 
heated by the bot air from the motor may be used 
to preveut freezing o f  the water pipes.

1 2 1 ,1 6 9 . B r i t i s h  T h o m s o n  -  H o u s t o n  
C o ., and S a m u c l s o n ,  F .  Dec. 1. 1917.

condenser through the hollow valve stem k.

1 2 1 ,2 9 3 . F r e y ,  B . W i r t h - ,  and H e n z , 
J e n n y - ,  Dec. 5. 1918.

I»oi ling-pans.— In 
crder to suppress 
the scum or froth 
formed in boiling 
a n d  evaporating 
liquids s u c h as 
soap lyes, rotating 
striking-vanes 10, 
11, 12 are arranged 
in the upper part 
o r the boiler in 
such manner as to 
form a central 
vapour s p a c e 
which is swept free 
from scum, the 
surface between 
this spaoe and the 
surrounding scum 
being larger than 
that of the surface 
A of the boiling 
liquid.
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erably by welding, to the sides of adjacent legs 
4a o f the tubes near to the ends extending 

nto the smoke-box. The connexions may be 
lade by bolting together flanged tubular pièces

on each of two adjacent legs. The ends of the 
tubes are closed bv internally screw-threadeî 
caps 9.

1 2 1 ,7 5 2 . P e a s e ,  E . L .  June 22, 1917.

Heating gases; heating liquids.—
The heat o f  waste exhaust or fumace 
gases or of other hot fluids or bodies 
îs utilized by bnnging thcm into 
direct and intimate contact with a 
liquid which is not acid and has a 
n u ch  higher boiling point than 
water and which is divided into 
sprays or films, and then passing the 
liquid thus heated through heat 
exchange apparatus to heat air or 
other fluid, the abstraction, trans
mission and exchange of heat being 
effected continuouslv and at a high 
température. A solution of calcium 
chloride, créosote or other su i table 
liquid falls from spraying noz/.les d 
through a tower a, up which hot gases aro drawn 
by a suction device g. The heated liquid passes 
llu-ougli a heat exchanger i, for example of the 
kind described in Spécifications 4154/15, 100,492 
and 104.721, [ail in Clans *>4 (iii), Surface appara
tus & c.], and after giving up its heat is re- 
uim ed to the spraying nozzles by a pump k. The 
l*>t liquid passes through a box n having a side 
aperture through which 6olid matter may be re-

FIC.I.

moved by a scraper m. The gases may be lirst 
cooled by passing them through water sprays in a 
séparât e tower. Instead of passing through 
sprays of liquid the gases may flow ever films on 
rotating disks dipping into the liquid.

1 2 1 ,9 8 2 . W i l l a n s ,  a .  K . ,  and L u a r d ,
E . S .  Nov. 9, 1917.

Feed-:vatcr, heating. —  Feed-heating éléments 
and superheating éléments are inserted together 
in enlarged smoke-tubes in a ïoeomotive or other 
multilubular boiler. The flow and return legs, 
76, 7e of each of the superheating cléments, which 
are preferably of the kind described in Spécifica

tion 10762/12, [Class 120 (iii), Steain separators 
&c.J. aro bent or set outwardlv near the sides 
o f  its emoke-tube so as to afford space in 
the smoke-tube for the insertion of a feed-heating 
element. U-tube feed-heating éléments 6 of the 
kind described in Spécifications 21118/10 and
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14976/15 are detachably connecte^ together and 
te the inlet- and outlet pipes 14, 17 by flanged 
branches 11. 13. Feed-water is supplied through 
the valve devices describe<l in Spécifications 
4085/15 and 14976/15, and the heated water 
enters the boiler through a stop valve 19 of tho 
kind described in Spécification 103,534. Field- 
tubes may be used in place of the U .tube feed- 
heating éléments shown. Spécification 9165/11, 
[Ciaxs 1*23 (iii), Steam separators & c.], also is 
referred to.

1 2 2 .2 6 7 . F l o r e n c e ,  A .  P .

Block-form bail ers.— A boiler 
similar to that described in 
Spécification 117,471 bas a bent 
internai partition h.

•Jan. 5 5

ULTIMHEAT® 
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. 191S.

1 2 2 .2 9 4 . Y o r k s h i r e  C o p p e r  W o r k s ,  and S t a n s t e l d .  J .  Feb. 14, 1918.

Heating air. —  \n air-heating and ventilating 
apparatus for factories &c. comprises a vertical 
cylindrical casing A fitted with a section-built 
column radiator B and with a fan C driven by a 
turbine F enclosed in a chamber E. Steam enters 
the chamber through a noz./.le G and drives tho 
turbine, the exhaust passing through the pipe I 
into the radiator B for heating the air which is 
forced downwards through the casing by the fan 
C. Baffles L  are fitted wifchin the casing, and 
a screen O and bell-mouth deflector K at the inlet 
and outlet ends respectively.

1 2 2 ,3 8 7 . D a r b y ,  E . Nov. 19, 1918.

1 Vatcr supply and delirery .— In a gas or oil 
heated water heater, the inlet pipe 8 is nrranged 
lo project downwardlv at 9 inside the boiler 1 
and to terminate slightly below tho middle of 
the boiler, while the outlet pipe 10 is arranged 
to project upwardly at 11 and to terminate 
slightly above the middle of tho boiler. Prefer- 
ably lx>th pipes connect with tho boiler near its 
mid-point and bave short proiecting portions 9.
II. A constant level o f water within the l>oiler is 
maint ai ned by ineans of a supply tank 6 fitted 
with a hall valve 7. The boiler is surrounded 
by a casing 2 and provided with transverse water- 
tubes 4 and smoke-tubes 5 near its base.

4 5



"

ULTIMHEAT®
CLASS 64 (i), H EATIN G LIQÜ IDS Ac.

wbich ïias been lowered below that correspond- 
ing to atmosphère pressure by use ns a motive 
fluid. The cooling water from tho condenser d 
of a turbine is passed througb an nuxiliary con
denser c receiving steam from intermediate 
stages of tiie turbine. Tbo heated water flows 
into a réservoir /  and then through sepurators g 
into a réservoir h, from wbich it is drnwn by 
pumps and forced through the pipes k , l o f the 
supplv or beating system n Make up water is 
supplicd to the retum pipe l1 o f the system 
through a branch q from the main. The water 
may pass through an independent section dl o f 
the condenser, the body of the oondensing water 
being drawn from the pond s o f t!ie oooling tower. 
The température o f  the water passing through the 
nuxiliary condenser may ho maintaincd constant 
by .thermostûtically operated valves, which so 
eontroi the supply of steam that it is drawn from 
a higher or lower belt of the turbine. The 
réservoir /  may receive hot water heated by waste 
heat from other sources.

1 2 2 ,7 2 0 . S e lv e y ,  W , M . Feb. 14, 1918. _Jf f f , ,
lilock or alab f  o r m 

boitera.— Tho back of a fi re
place of spécial construc
tion consists of a boiler D 
with deep channel-like re
cosses D ‘ fomiing heat ing - 
fi uee.

1 2 2 .9 9 9 .

Heating water.— The circulation water from the 
condenser o f  a steam power plant is further 
heated to  render it availahle in a hot-water supply 
or heating system by steam, the température of

1 2 3 ,3 0 7 . T r i v e r o ,  E . Feb 9, 1918, [Con- 
rention date]. Void [Pubthlied utidrr Scct. 01 
of the A et].

Internaliy-fired boite rs. —  The flue gasee from 
the grate pass up the furnace flue », which is 
fitted eccontrically in the body 3, and, if the 
dam per 30 is closed. traverse tho sériés of flue 
tubes 83, 85, 84, 32 before arriving at the ehimney 
•‘11 • ln  thoir passage, tho water in the drum 6 
depending from a tanl; 7 and that in the spaco 
between tbe outer wall 3 and the furnace tube 4 
is heated and some heat is imparted to the under 
sido of the tank 7 and the supply tank 14. A 
circulation of water takes place from the top of 
tho boiler through tubes 11 to tho tank 7 and 
through tubes 10 back to the boiler 3. The 
boiler is fed through the pipe 14' and hot water 
is drawn otï from the cock 15. The flues 33, 35 
and 3*J. 34 are connected at their lower end®

VIRTUAL MUSEUM

1 2 2 .5 9 7 . 
W . M .,

Aug. *27,

S t i l l  S o n s ,
and S t i l l«  F .  C .
1918.

M e n z ie s .  C . July 31, 1918.

FIC.10.

Block - f  o  r m 
boitera. —  In  a 
gas-heated boiler 
of the kind de- 
scribed in Spéci
fication 10848/03, 
one limb of eacli 
o f  the U or liko 
shaped heating 
tubes 4 is con
nected to a tube- 
plate 3& and the 
other limb is 
bent outwardly 
and connected to 
the vertical wall 
o f the dished ba-e
3.
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Fig. I I I I ., connected to upper and lower spaced 
tube-plates 3 , 23 and 5, 24. The water entera 
the space between the upper tube plates and 
flows downwnrds through the annulai- spaces be
tween the tubes to the space between the lower 
tubes plates. Steam entera at the upper header 
Ti and at the upper part of the casing and flows 
downwards through the inner tubes and around 
the outer tubes. The inner tubes are fitted with 
helical retarders. Baffles 15 give the steam in 
the casing a zigzag course. The steam is dis-

FIC.1

cliarged from the lower header Z  through a cock 
Y , Fig. I . ,  and is taken to the float tank of tho 
feed-pump, tho auxiliary condenser, or to the 
auxiliary air-pump. Water may pass directly to 
the boiler feed-pipe L through a by-pass valve II. 
The feed-pipe is fitted with a shock-absorbing air- 
v es sel K.

Kcjcrcncc lias been directeà by the Comptrotler 
to Spécification* 5917/00 and 15359/04.

î 2 4 .3 9 0 . S m it h ,  P .  Oct. 24, 1918.

FIG.I.J io ilin ri-p '.t n s .—
A sheet - métal 
bucket, boiüng- 
pan, or 1 i k o 
vessel is made 
with a détach
able bottom d, 
which may be 
s e  c u r e  d in
position by screw-bolts c  passing through flanges 
auch as 6, c  and provided with nuts. Packing- 
material may be inserted between the parte, in 
a modification, the flanges are vertical and the 
llange c is continued under and up Mie outside 
of tho flange b. In anotlier construction, studs 
on the flange b engage in bayonet-slots in tho 
flange of an upwardly-dished bottom.

Feed-ivater, heating.— A feed heater consista of 
a casing T  containing concentric tubes 25, 26,
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VIRTUAL MUSEUM 2 4 ,4 2 5 .  B a s a r r a t e ,  J .  d e ,  and C a s a -  

m i t ja n a ,  J .  Mardi 4. 1918. [Convention 
date]. Void [Pvblished under Sect. 91 of the 
A ct].

Feed-water, heatiny.— The feed-pipe 1, Fig. 1, 
is led through the hoiler steam-space. The pipe 
may enter at the iower part of the hoiler and 
may discharge into the bottom o f the water 
space. The check-valve 3. Fig. 4 , has its valve 
member 1*2 forced against its seat by a spring- 
pressed plunger 10 in a screwed spinale 0.

1 2 4 ,6 7 4 . F l e t c h e r ,  R u s s e l l ,  de C o ., and
B a n k s ,  W .  Sept, 27, 1918.
Portable and stnall 

iiquid-heaten. —  Ap- 
paratus for maintain- 
ing a circulation of 
bot water. especially 
through the radiators 
and cyliuder jackets 
o f  motor - vehieles 
during frostv weather. 
comprises an outer 
casing a fitted with 
a baille casing /  
vh ich  supports a 
water v es sel c  pro- 
vided with fiow and 
return pipes d, e, a 
burner y being fitted 
in the bottom of the 
casings a, / .  Air is 
supplied to t h e

humer through an opening k and the gauze 
lx)ttom j  o f  the baffle / ,  and is thus prevented 
from mixing with the products of combustion, 
which escape at o. Lighting aperturcs p , r are 
provided, the former being fitted with a door q. 
The openings k , o , s may be covered with wire- 
gauze as a protection against lire.

1 2 4 .6 7 6 . S c h a u f ï e l b e r c e r ,  C . Sept. 27,
1918.

DigC8tcrs. —  A 
digester for mailing 
cellulose f r o m  
bamboo, esparto, 
wood pulp. &c. or 
for siinilar opera
tions is provided 
with a circulaling- 
device so arranged 
tîiat the circulation 
of the liquor in the 
digester is for the 
rnost part in an up- 
w a r d direction, 
while there is also 
a downward circu
lation in the upper- 
most part of the 
digester. Fig. 1 
shows a digester 
a to which the liquor is admitted by a pipe d 
connected to a pump e, the suction side of which 
is connected by a pipe /  to a distribuer g near 
the top of the digester. A downward flow is 
provided above the distribuer g by ndmitting 
liquor at the top of a pipe h. Steair. or other 
heating-medium is intro<hiced at i. Jn a modi
fication, the liquor is heated in an external heater, 
and a separator for removing scum is introduced 
into the System.

1 2 5 ,1 4 9 . W e ir .  G . d*. J . ,  and W e ir ,  W . Juno 17, 1916.
Feed  - water, heatiny.—  

Apparatus for condensing 
steam and heatin» boiler 
feed wator comprises (1) 
a pump c  withdrawing con- 
densate from the condenser 
a and discharging it through 
a feed pipe /  to  the feed

S r. (2) a surface feed 
r h which is situated 

on the feed-pipe /  and 
through which passes the 
wliole of the condensate dis- 
charged by the pump c , (3) 
a steam jet y  withdrawing 
air from the condenser and 
discharging to  the teed
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heater h where the steam is used for heating 
purposes, (4) a feed tank i , to which water is 
admittcd from the feed pipe /  through a loaded 
valve s, and which discharges either aiitomatically 
under the confrol o f a valve w to the suction 
side of the pump c or to a pump discharging to 
the feed pipe /  through a loaded non-return valve, 
and [O) a return pipe 8 with a hand-controlled 
valve 9 leading water back to  the condenser either 
from the feed tank t or from the discharge from 
the feed heater h. The air is discharged from 
rhe heater h to the atmosphère by a pipe p ; the 
condensate may be discharged through a valve n 
controlled by a float o either to the suction side 
of the pump c or to the feed tank t. A second 
surface feed heater q may be included in the 
System. The valve w is controlled by a piston 
or diaphragm actuated by the pressure trans- 
mitted through a pipe 3 from the discharge side 
of the pump c.

1 2 5 ,1 5 0 . W e i r ,  G . de J . ,  and W e ir ,  W .
Juno 17. 1916.

Feed-water, heating.— Apparatus for condensing 
steam and heating boder feed water comprises a 
pump c withdrawing condensate from the con
denser a and discharging the whole of it through 
a surface feed-heater h and a direct contact feed- 
heater y  situated on the feed-pipe /  leading to the 
feed-pump r, togetber with a steam iet g with- 
'Jrawing air from the condenser and discharging 
to the feed-heater h, where the steam is used for 
heating purposes, and a return pipe w  with a 
» and-controlled valve x  leading water back to the 
condenser from a point on the feed pipe /  between 
the heaters h. The air is discharged from the 
heater h to the atmosphère by a pipe p ;  the con

densate is discharged through a valve n controlled

llilf ^ i l ,
ULTIMHEAT® 

VIRTUAL MUSEUM

by a float o to  the suction side of the pump v. 
Excess water from the heater y  passes by a pipe 
3 to a feed tank t ,  and thence through a pipe u 
fitted with a hand-controlled valve v  to the suc
tion side of the pump c.

1 2 5 ,3 6 8 . F r e y ,  E . W ir th *
1918, [Convention date].

t £  n c . i .

April 12,

X I
/ 2 3 4 5 6

— __ — — ~z : ~Z±~—L
E X

i?
Heating liquids.— In apparatus of the kind in 

which the vapour of a liquid in a heated vessel 
is drawn off and led into direct contact with a 
liquid in one or more other vessels, the vessels 
are so interconnected that any one of the vessels. 
may be heated by the vapours from the other or 
any one of the other vessels. A  number of vessels 
1 - - 6 are connected to common draw-off and 
delivery pipes 7, 9, cut-off cocks being fitted in 
the connexions between the vessels and the pipes. 
Air may be forced into the bot liquid in a vessel 
to assist the évaporation. In  place o f  a com
presser or fan 8, the vapour may be drawn into 
a vessel to  be heated by lowering the vapour 
pressure by means o f  a pump.

1 2 5 ,4 4 9 . B Z o r is o n , D .
Addition to 3499/12.

Aug. 3. 1916.

Fced-water, heating. —  In  an exhaust-steam 
feed-heating apparatus comprising primary and 
seconda ry heaters arranged as described in the 
parent Spécification, the primary heater is placed 
in free communication with the secondary heater, 
so that at low loads, when the quantity of heating 
steam is relatively small, no résistance is offered 
to its flow to the secondary heater, and the baek 
pressure in the exhaust System is reduced. The 
pipe p conducting heating steam from the primary
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f

heater a, or direct from the exhaust-supply pipe Tiie nozzle projects through a partition o 
e % into the secondarv heater b terminâtes in a a oompartment into which the water is suppl 
nozzle t formed o f  stepped cônes surrounded by by a pipe k. A slu:t-otï valve / is fitted in
a conical tube h having water inlet openings m . pipe p. Spécification 15418/13 is referred to.

1 2 6 ,0 1 4 . W e ir ,  G . de J . ,  and W e ir ,  W .
Feed-water, heating.— Re

lates to apparatus for con- 
densing steain and heating 
boiler feed-water of the k:nd 
described in Spécification 
125,149 and comprising a con
denser a, condensate pump c, 
steam-jet air ejecto»' g , surface 
feed heater m , feed tank t and 
a feed pump r, with or with- 
out a main surface feed heater 
q. The invention consista in 
(1) using a combined feed- 
heater m and condenser n such 
as described in Spécification 
15884/05. the residual air 
being discharged to  the atmos
phère through a pipe p , and 
the condensate being led to 
the feed tank f, through a 
pipe o ; (2) providing a reserve 
feed tank 12, to which water overflows from the 
feed tank t through a pipe 11, and which com- 
munieates by a pipe 16 with the pipe u returning 
water to the condenser, a three-way cock 13 being 
fitted at the jonction of these pipes in such 
manner that under the control o f a float in the 
feed tank f, it allows of the withdrawal of water 
from either o f  the tanks t , 12 upon the opening

Oct. 24, 1916.

of an automatic valve; (3) providing a fill 
5 through which the condensate derived from th< 
exhaust steam used in the feed heater q is dis
charged into the feed tank t\ and (4) providing a 
pipe 8 returning water to  the condenser a from a 
point on the feed-pipe /  between the heater q and 
the feed pump r.

1 2 6 ,1 0 2 . C a m m e ll ,  
C a r t e r ,  S i r  G .  J . ,
March 30, 1918.

X ia ird , C o „
and S p e n c e r ,  D .

Feed-water, heating. —  In a feedwater-
heater or the like of the JJerryman type, for 
example as described in Spécification 1966/76, 
and comprising a sériés of U-tubes the ends of 
which are expanded into a tube-plate provided 
with an intégral extension forming a chamber 
which is divided by a vertical plate into inlet 
and outlet compartments for the water passing 
through the tubes. According to the invention, 
which is confined to  heaters using high-pressure 
steam and in which a Steel tube-plate with a 
forged extension is used, the chamber formed by 
the cylindrical extension 4 o f  the tube-plate 3 is 
divided into chambers 8. 9 bv a plate 10, Figs. I 
and 8, fitting into notches 11 in the extension 4 
and formed with a boss 10* through wbich passe3 
a securing-stud 12 which holds the cover-plate 7.
The chambers 8, 9 are provided with sépara te in
let and outlet connexions respectivelv. The tubes 
16 are fitted with retarders comprising wire 17,
Fig. 5, coiled helically on rods 18. The steam is 
admitted at 13. Alternative outlete for condensed steam are provided at 14*. 1 4 ", and a 
third outlet formed through the body o f  the tube-plate.
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1 2 6 ,4 5 2 . H i l l ,  J .  N . May 8, 1918.
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1 2 7 ,0 7 0 . P a c k a r d ,  F .  April 13, 1 18.

FJG.2.

Block-form boilers.— A boiler &c. bas in its bot- 
tom a reces6 A 1, within which are arranged one 
or more zigzag tubes B communicating with the 
interior o f  the vessel. One end B 1 of each tube 
is higher than the other end B2. The tubes may 
be supported by connexions D.

Washing. boilers.—  
A steam condenser 
for attachment to 
the iid of a gas- 
h e a t e  d washing- 
boiler comprises a 
stoneware b a i l -  
shaped vessel A 
formed w i t h  a 
screwed shank B  for 
securing it  to the lid.

1 2 7 ,5 0 7 . Z i in d e r s ,  O . Dec. 14, 1918.

1 2 6 ,8 8 4 . D o n a ld s o n ,  A . Sept. 18, 1918.

I1 eed-water, heating.— In an arrangement to by- 
pass a small quantity of heated feed water to the 
cold water inlet o f an economizer on the w'orking 
stroke of the pump, water from the delivery 
header 2 is forced past a non-return valve 7 and 
créâtes a pressure in an air chamber 4. On the 
fpturn stroke, the air pressure delivers the water 
tnrough the non-return valve 8 into the inlet 
neader 6.

lilock-form boilers.— In a combined cooking
range and water-heater heated by a lire-box c, 
the gases, when the fiue p is closed by the damper 
f, pass through a partitioned flue i to a damper 
box m, and thence to  the cliimney through the 
flue k. The mouth o f  the flue i is funnel 6haped. 
The boiler and stove are connected by a water- 
cooled fiange or projection /  inserted into the 
trame e ; the joint is then cemented.

1 2 7 ,7 0 6 . N e s b i t ,  D . ïtt. May 31, 1918.

FIG.2.

Heating air.— Relates to  apparatus for heating 
and ventilating buildings, o f the type in which 
the exhaust 6team from a turbine e  driving a cir-
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