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EXPLAN A TO RY NOTE.

The contents of this Abridgment Class may be seen from its Subject-matter Index. For further 
information as to the classification of the subject-matter of inventions, reference should be made to the 
A b r id g m e n l-C la s s  a n d  I n d e x  K e g ,  published at the Patent Office, 25, Southampton Buildings, Chancery 
Lane, W.C., price ls., postage 6d.

It should be borne in mind that the abridgments are merely intended to serve as gnides to tho 
Spécifications, which must themselves be consulted for the details of any particular invention. Printed 
Spécifications, price 8d ., may be purchased at the Patent Office, or ordered by post, no additional 
charge being made for postage.

SUBJECT-M ATTER INDEX.

Abridgments are printed in the chronological order of the Spécifications to which they refer, and this index quote» 
only the year and number of each Spécification.

Air and gases, Heating. S ee  Heating air &c. 

Attemperators. S ee  Heating water &c.

Bed warmers and airers. ’ 7.2 . 137. 3772. 
'7 3 . 3984.

E x c e p l in g  Hot water bottles &c. ; 
f o r  w h ich  see  th at h ea d in g .

Boilers. S ee Boiling-pans ; Digesters ; Heating 
water &c.

Boilers, Open, Supplying measured quantifies of 
water to. S ee  A b r id g m e n t  C la ss  Registering &c.

Boiling'-pans. '6 7 . 439. 1497. 3290. 3385. 3395. 
3627. ’ 6S. 543. 1082. 1639. 2560. 2602. 2757. 
2791 2814. 2837. 3104. 3391. '6 9 . 746. 2677.

B oiling-pa ns—con t.
2981. '7 0 . 145. 499. 1763. 3137. '7 1 . 1930. 
2245. 2290. 2445. '7 2 . 463. 949. 1477. 2545. 
2828. 3449. 3485. 3696. 3950. '73 . 510. 1483. 
1556. 2303. 2438. 2997. 3087. 3357. 3360. '7 4 . 
355. 1300. 3766. 3797. '7 5 . 19. 1886. 3699. 
'7 6 . 220. 664. 2159.

E x c e p tin g  Digesters ; Saucepans and cooking- 
kettles, [A b r id g m e n t  C la ss  Hollow-ware] ; 
b o ü in g  -  p a n s  f o r  Distilling, concentrating, 
evaporating, &c., [A b r id g m e n t  C la ss  Distilling 
&c.] ; Paper and paper-making, [A b r id g m e n t  
C la ss Paper &c.] ; a n d  k ie r s  f o r  Bleacbing, 
[A b r id g m e n t  C la ss  Bleacbing &e.] ; Dyeing, 
[A b r id g m e n t  C la ss  Bleacbing &c.] ; Fabrics, 
Finishing &c., [A b r id g m e n t  C la ss  Fabrics, 
Dres3ing &c.] ; Spinning yarns &c., [ A b r i d g 
m ent C la ss  Spinning] ; Washing textile sub
stances &c., [A b r id g m e n t  C la ss  bleacbing &c.] ; 
Yarns and threads, Finishing &c., [A b r id g m e n t  
C la ss  Spinning] ; 
f o r  w h ich  see  th ose h ea d in gs.
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B oiling-pa ns—con t.
fumes from, treating. S ee  A b r id g m e n t  C la ss  

Furnaces & c.
fumaces for. S ee  A b r id g m e n t  C la ss  Furnaces 

&c.
incrustation and corrosion, preventing and 

removing. S ee  A b r id g m e n t  C la ss  Steam 
généra tors.

stovesfor. S ee  A b r id g m e n t  C la ss  Stoves &c.

Buildings and structures, Heating. S ee  Heating
buildings &c.

Gases, Heating. S ee  Heating air &c.

Gas regulators, Thermostatic. S ee  Thermostats 
&c.

Geysers for heating water. S ee  Heating water
&c.

Glass houses, frames, and shelters for plants, 
Heating. S ee Heating buildings &c.

Coppers or boiling-pans. S ee  Boiling-pans.

Coverings and com positions, N on-con- 
ductors of heat. '6 7 . 2630. '6 8 . 619. 1596. 
2492. 2948. 3035. '6 9 . 1011. 1122. 2635. 
3564. 3578. '7 0 . 531. 791. 1289. 1379. 2831. 
'7 1 . 640. 2652. 2521. 2545. '7 2 . 831. 970. 
2518. 3712. '7 3 . 924. 2029. 2076. 2197. 3256. 
3760. '7 4 . 478. 529. 552. 836. 931. 1561. 
2028. 2555. 2654. 2683. 2733. 2770. 2833. 
3801. 4405. '7 5 . 434. 562. 1052. 1576. 1685. 
2360. 3065. 3699. '76 . 732. 1049. 1750. 1928. 
3584. 3594. 3773. 4122. 4612 4616. 4768. 
5016.

cosies, tel and like. S ee  A b r id g m e n t  C la ss  Table 
articles &c.

materials for, mixing. S ee  A b r id g m e n t  C la ss  
Mixing & c.

slagwool, préparation of. S ee  A b r id g m e n t  C la ss  
Cements &c.

D igesters. '6 7 . 2760. '6 8 . 3104. 3761. '69 . 
2547. '70 . 1562. '7 1 . 1930. 2290. '72 . 880. 
3818. '73 . 1044. 3360. '7 4 . 2419. 3766. 4176. 
4452. '7 5 . 579. '7 6 . 3645.

E x c e p th ig  Paper and paper - making, ( b o ilin g - 
a p p a r u lu s ) , [ A b r id g m e n t  C la ss  Paper &c.] ; 

f o r  tohich  see th at h ea d in g .

Drying by heating. S ee  A b r id g m e n t  C la ss  Drying.

Electric heating apparatns. S ee  Heating by
electricity.

Footw arm ers, Carrlage and llke. '6 8 . 
1654. 3519. 3918. '6 9 . 3362. '7 0 . 122. 1816. 
'7 1 . 285. '7 2 . 301. 2580. 3807. '7 3 . 625. 895. 
896. 3984. 4201. '7 4 . 1431. 2986. 3791. '75 . 
3097. 4318. 4319. 4510. '7 6 . 25. 1823. 

fuel for. S ee  A b r id g m e n t  C la ss  Fuel & c.  
heating water and other liquids for. S ee  Heat

ing water &c.

Footwarmers, [o th er  than  Carriage and like], S ee  
Bed warmers &c. ; Hot-water bottles &c.

Freezing, Preventing. S ee  Heating buildings &c. ; 
Heating by water &c.

Friction, Generating heat by. S ee  Heating-appa- 
ratus &c.

Hand-warmers. S ee Hot-water bottles &c.

H eating air and other gases. '6 7 . 249. 
791. 827. 1195. 1478. 1595. 1930. 2000. 2125. 
2674. 2853, [A p p e n d ix ,  p a g e  201]. 2890. 2968. 
3487. 3678. s68 . 265. 272. 293. 360. 372. 594. 
1250. 1527. 2089. 2176. 2363. 2976. 3101. 
3146. 3176. 3282. '6 9 . 243. 264. 403. 539. 
600. 832. 940. 1133. 1159. 1166. 1275. 1303. 
1511. 2085. 2142. 2482. 2749. 3474. 3756.
'7 0 . 415. 527. 840. 1191. 1382. 1575. 2038. 
2042. 3163. 3341. 3364. '7 1 . 535. 644. 849. 
1381. 1493. 1530. 1587. 1656. 1892. 2066. 
2250. 2588. 3242. 3260. '7 2 . 646. 680. 1169. 
1423. 1461. 1853. 1964. 2319. 2477. 2543.
2742. 2858. 3085. 3136. 3277. 3290. 3375.
3770. 3901. '7 3 . 86. 91. 329. 376. 494. 512. 
519. 533. 581. 583. 643. 677. 763. 796. 
833. 836. 859. 864. 913. 991. 1082. 1104. 
1131. 1155. 1288. 1332. 1360. 1656. 1997.
2419. 2557. 2682. 2749. 2813. 3024. 3094.
3285. 3311. 3456. 3567. 3900. 3902. 3925.
3941. 4111. 4247. '7 4 . 177. 180. 233. 379. 
427. 459. 1032. 1065. 1210. 1331. 1403. 1406. 
1431. 1569. 1863. 2104. 2259. 2397. 2566.
2583. 2626. 3505. 3636. 3766. 3791. 3999.
4133. 4256. '7 5 . 93. 240. 250. 365. 721. 751. 
808. 846. 1516. 1652. 1886. 1970. 2083. 
2154. 2487. 2566. 2766. 2832. 2872. 32S2.
3328. 3594. 3699. 3732. 4029. 4106. 4318.
4319. '7 6 . 85. 98. 178. 262. 303. 586. 664. 
822. 1154. 1208. 1380. 1658. 1849. 1940. 
1966. 2488. 2634. 3033. 3119. 3166. 3370.
3451. 3539. 3790. 4752. 4762. 4775. 4807.
4961. 5037.

E x c e p tin g  Air and gas engines &e, [ A b r id g m e n t  
C la ss  Air and gas engines] ; Blast for blast 
furnaces &c., [A b r id g m e n t  C la ss  Iron &c.] ; 
Foster-mothers, (h e a te r s fo r ), [ A  b rid gm en t C la ss  
Agricultural appliances, Farmyard & cj ; Fur
naces and kilns, [ A b r id g m e n t  C la ss  Furnaces 
<£c.] ; Incubators. (h e a te r s  f o r ) ,  [ A b r id g m en t  
C la ss  Agricultural appliances, Farmyard &c.J ; 
Inhalers, [A b r id g m e n t  C la ss Medicines &c.] ; 
Lamps &c., (h ea tin g  a i r  i n ) ,  [A brid gm en t C lass  
Lamps &c.] ; Railway and tramway veliicles, 
(h e a tin g ) , [A b r id g m e n t  C la ss  Railway & c. 
vehicles] ; Road vehicles, (h e a tin g ) , [ A b r id g 
m en t C la s sRoadveliicles] ; Stoves&c., [ A b r i d g 
m ent C la ss  Stoves &c.] ; Superheaters, Steam, 
[A b r id g m e n t  C la ss Steam generators] ; 

f o r  w hich  see  those h ea d in gs . 
lamps and burners for. S ee  A b r id g m e n t  C lass  

Stoves &c.
iv
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Keating- air and other gases—cont. 
obtaining motive power by. S ee  A b r id g m e n t  

C l a n  Air and gas engines. 
radiators. S ee  Heating buildings &c.

H eating -  apparatus and methods of 
heating, [n o t  in d execl e lsew h ere  ]. '6 7 . 1195. 
1930. 2000. 3277. ’6S. 3909. ’ 69 . 2142. '70 . 
1467. 1875. '7 1 . 2531. '7 2 . 137. 502. 1423. 
'7 3 . 700. 2581. '7 4 . 493. 3686. 4251. '7 5 . 
2872. 3030. 3699. ’76 75. 80. 3118. 

bricks, blocks, slabs, and tiles for. S ee  A b r i d g 
m en t C la ss  Moulding & c. 

making apparatus by cutting and working 
metals. S ee  A b r id g m e n t  C la ss  Metals, Cutting 
&c.

thermostats. S ee  Thermostats &c.

K eating buildings and structures.
249. 349. 791. 827. 885. 1673. 2095. 2125. 
2150. 2701. 2862. 2968. 3155. 3487. ’ 6S. 161. 
237. 279. 594. 636. 1201. 1250. 1527. 2976. 
3176. 3282. 3612. 3630. 3865. '6 9 . 403. 539. 
701. 888. 1159. 1188. 1354. 1750. 3569. '70 . 
40. 695. 1027. 1191. 1382. 2038. 2042. 2075. 
3341. '7 1 . 543. 1381. 1479. 2066. 2848. 2912. 
3242. '7 2 . 57. 128. 569. 646. 1169. 1359. 
1423. 1863. 2741. 2742. 3042. 3136. 3144.
3444. '7 3 . 142. 329. 500. 520. 530. 568. 700. 
774. 1131. 1656. 2372. 2624. 2749. 3311. 
3369. 3714. 3900. 4111. 4122. '7 4 . 233. 751.
1060. 1067. 1246. 1331. 1431. 1449. 1715.
1863. 2065. 2583. 2648. 2820. 3458. 3686.
3791. 3999. 4230. '7 5 . 165. 317. 2083. 2577. 
2907. 3593. 3594. 4063. 4257. 4324. '7 6 . 586. 
822. 864. 1511. 1602. 2244. 2488. 2901. 3091. 
3974. 4775.

E x c e p t in g  h ea tin g  Railway and tramway vehicles, 
[A b r id g m e n t  C la ss  Railway &c. vehicles] ; 
Road vehicles, [A b r id g m e n t  C la ss  Road 
vehicles] ; Ships, [A b r id g m e n t  C la ss  S h ip s  &c., 
Div. I.] ;

f o r  w inch  see th ose h ead ings. 
footwarmers. S ee  Footwarmers, Carriage &c. 
furnaces and furnace fittings. S ee  A b r id g m e n t  

C la ss  Furnaces &c.
furnaces and kilns. S ee  A b r id g m e n t  C la ss  Fur

naces &c.
heating air or water for. S ee  Heating air &o. ; 

Heating water &c.
injectors and ejectors. S ee  A b r id g m e n t  C la ss  

Injectors déc.
moistening heated air for. S ee  A b r id g m e n t  C la ss  

Air and gases, Oompressing &c. 
pipe joints and couplings. S ee A b r id g m e n t  C la ss  

Pipes &c.
steam generating for. S e e  A b r id g m e n t  C la ss  

Steam generators. 
steam traps S ee  Steam traps. 
stoves and burners for heating. S ee  A b r id g m e n t  

C la ss  Stove3 &c.
température alarms. S ee  A b r id g m e n t  C la ss  Fire, 

Extinction &c. o f. 
thermostats. S e e  Thermostats &e. 
ventilating by warm air. S e e  A b r id g m e n t  C la ss  

Ventilation.

K eating by air circulation . '68 . 3909. 
'69 . 264. '7 0 . 1373. '7 5 . 165. '7 6 . 586. 

E x c e p tin g  Heating buildings & c. ; Railway and 
tramway vehicles, [h e a tin g ) ,  [A b r id g m e n t  C la ss  
Railway &c. vehicles] ; Ventilation, [ A b r i d g 
m ent C la ss  Ventilation] ; 

f o r  w h ich  see th ose  h ea d in gs . 
heating air. S e e  Heating air &c. 
thermostats. S ee  Thermostats &c.

H eating by electricity. '6 9 . 888. '7 2 . 680. 
'7 3 . 91. '7 4 . 1438.

distributing electricity for. S ee  A b r id g m e n t  
C la ss  Electricity, Regulating &c.

K eating by steam  circulation . '6 7 . 1195. 
1930. 2095. '68 . 237. 1250. 1343. 3909. '6 9 . 
403. 1029. 2114. '7 1 . 3225. '7 2 . 2828. '7 4 .  
2648. 4450. '75 . 165. '7 6 . 586.

E x c e p tin g  Heating air dcc. ; Heating buildings 
and structures ; Heating water &c. ; Railway 
and tramway vehicles, [h e a t in g ) ,  [A b r id g m e n t  
C la ss Railway &c. vehicles] ; Ships, (h e a tin g ) ,  
[A b r id g m e n t  C la ss  Ships &c., Div. I.] ; 
f o r  w h ich  see th ose  h ea d in gs . 

pipe joints and couplings. S e e  A b r id g m e n t  C la ss  
Pipes &c.

steam generators. S ee  A b r id g m e n t  C la ss  Steam 
generators.

steam superheaters. S ee  A b r id g m e n t  C la ss  Steam 
generators.

steam traps. S ee  Steam traps. 
thermostats. S ee  Thermostats <êc.

K eating by water or other liquid cir
culation. '6 7 . 2780. '68 . 1201. 3909. '7 0 . 
1373. 2782. '7 1 . 1381. '7 3 . 700. 774. 2624. 
'7 5 . 165. '7 6 . 2901. 2994.

E x c e p tin g  Bed warmers &c. ; Heating air &c. ; 
Heating buildings and structures ; Heating 
water &c. ; Railway and tramway vehicles, 
(h e a tin g ) ,  [A b r id g m e n t  C la ss  Railway &c. vehi
cles] ; Road vehicles, ( h e a t in g ) ,  [A b r id g m e n t  
C la ss  Road vehicles] ; Ships, (h e a tin g ) ,  
[A b r id g m e n t  C la ss  Ships &c., Div. I.] ; 

f o r  w h ich  see  th ose  h ea d in gs . 
heating water and other liquids for. S ee  Heat

ing water &c.
incrustation and corrosion, preventing, in pipes.

S e e  A b r id g m e n t  C la ss  Steam generators. 
thermostats. S e e  Thermostats &c.

K eating, H ea t-sto rin g  apparatus for.
'7 2 . 2543. 2580.

K eating w ater and other liquids.
E x c e p tin g  Boiling pans ; Bottling, (h e a tin g  

l iq u id s  in ) ,  [A b r id g m e n t  C la ss  Stoppering &c.] ; 
Brewing, [A b r id g m e n t  C la ss  Beverages] ; 
Bronchitis kettles, [A b r id g m e n t  C la ss Meai- 
cine &c.] ; Cooking and kitchen appa
ratus & c., [A b i id g m e n t  C la ss  Cooking &c.] ; 
Digesters ; Distillïng, concentrating, evapo- 
rating, &c., [A b r id g m e n t  C la ss  Distilling &c.] ; 
Egg-boilers, [A b r id g m e n t  C la ss  Cooking &c.] ; 
Food-warmers, [A b r id g m e n t  C la ss  Cooking
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K eating water and other llquids—con t. 
E x s e p tin g —cont.

&c.] ; Foster-mothers &c., ( h ea ters  f o r ) ,  
f A b r id g m e n t  C la ss  Agricultural appliances, 
Farmyard &c.] ; Furnaces &c., [A b r id g m e n t  
C la ss  Furnaoe8 <èc.] ; Hollow-ware &c., 
[A b r id g m e n l  C la ss  Hollow-ware] ; Incubators, 
(h e a te r s  f o r ) ,  [A b r id g m e n t  C la ss Agricultural 
appüancea, Farmyard <£c.] : India-rubber and 
gutta-percha, (v u lca n iz ers), [A b r id g m e n t  C la ss  
India-rubber &c.] ; Kettles, Tea and like, 
[A b r id g m e n t  C la ss  Hollow-ware] ; Liquids, 
Sterilizing, [-4 hr id g  m ent C la ss  Food <&c.] ; 
Motors operated by expansion or contraction 
of liquids or solids by beat or cold, [ A b r i d g 
m ent C la ss Animal-power engines &c.] ; Paper 
and paper-making, ( b o ilin g ) ,  [A b r id g m e n t  C la ss  
Paper &c.] ; Saueepans&c., [A b r id g m e n t  C la ss  
Hollow-ware] ; Shaving-appliances, [ A b r i d g 
m en t C la ss Toilet &c.] ; Steam generators, 
( in c lu d in g  feedwater - heaters), [A b r id g m e n t  
C la ss  Steam generators] ; Stores &c., ( b o ile r s  
a n d  loa te r -h e a te r s ) , [A b r id g m e n t  C la ss  Stoves 
&c.] ; Tea, cofïee, cocoa, and like infusions, 
Apparatus for making, [A b r id g m e n t  C la ss  Tea 
&c.] ; Yapour engines, (g e n e r a to rs  f o r ) ,  
[A b r id g m e n t  C la ss  Steam engines] ; Water 
and other liquids, Raising &e., ( b y  h ea tin g  in  
p ip e s  a n d  tu b es ) , [A b r id g m e n t  C la ss Pumps 
&c.] ;

f o r  w h ich  see th ose h ea d in gs . 
air, heating for. S e e  Heating air &c. 
apparatus combined with—

beer and other beverages, raising and drawing- 
off, apparatus for. '6 9 . 2735. 

chimneys and flues. '7 3 . 3311. 
cooking-apparatus, steam. '7 1 . 3162. 
cooling water and other liquids, apparatus for.

'6 9 . 2735. '7 1 . 1666. '73 . 197. 
fovd-warmers. '7 6 . 230. 2919. 
furnaces, carbonizing. '7 4 . 20. 
furnaces for destructive distillation. '7 4 . 20. 
furnaces, metallurgical. '7 4 . 20. 
gas producers or generators. ’ 76. 3949. 
kilns. '7 4 . 20.
la Mips and burners for lighting, oil and spirit. 

'6 9 . 96.
mixing and agitating machines and appliances.

'6 7 . 2500. 3674. '7 0 . 338. 
ovens, baking and cooking. ’75. 606. 
plate and dish warmers. '7 6 . 230. 2919. 
plate, dish, and like racks. '76 . 230. 2949. 
pumps. '6 7 . 2500.
steam generators. '6 9 . 2735. '7 1 . 3162. '7 2 . 

463.
stoves, gas. '7 1 . 3162.
yarns, sizing and dressing for weaving, appa-

'Foi' *Y?Q f
boilers. '6 7 . 276. 303.' 349. 756. 936. 1076. 1195. 

1497. 1595. 1673. 2235. 2243. 2361. 2593.
2773. 3000. 3155. 3212. 3413. '6 8 . 208. 239. 
246. 265. 272. 532. 936. 1250. 1527. 1656. 
1942. 2021. 2081. 2089. 2091. 2239. 2288. 2408. 
2888. 2930. 3170. 3684. 3818. 3908. 3926.
'6 9 . 2. 6. 96. 537. 603. 754. 1188. 1503. 1628.
1714. 1747. 1750. 2728. 2735. 2931. 3310.
3333. 3673. '7 0 . 11. 40. 124. 249. 256. 449.

K eating water and other liquida—con t. 
695. 964. 1245. 1384. 1627. 1875. 2112. 2430. 
2573. 2771. 2774. 2778. 2909. 3341. 3365. '71 . 
36. 63. 315. 400. 436. 644. 854. 934. 1183. 
1301. 1892. 1930. 1955. 2009. 2636. 2712.
2921. 3071. 3162. 3254. 3301. 3340. 3341.
'7 2 . 41. 350. 463. 468. 646. 761. 1545. 1698. 
1910. 2159. 2268. 2319. 2543. 2545. 2629.
2678. 2875. 2901. 3042. 3085. 3523. 3682.
3772. 3950. '7 3 . 62. 197. 312. 500. 696. 747. 
1083. 1109. 1160. 1665. 1837. 1960. 2142.
2307. 2329. 2363. 2370. 2372. 2602. 2624.
2699. 2981. 3017. 3279. 3313. 3546. 3693.
3774. 3791. 4016. 4096. 4235. 4256. '7 4 . 20. 
86. 262. 397. 637. 678. 871. 1006. 1193. 1284. 
1361. 1754. 1774. 1842. 2481. 2566. 2683.
2700. 2986. 3290. 3306. 3766. 3791. 3949.
4028. '7 5 . 19. 310. 317. 520. 590. 606. 675. 
808. 1068. 1208. 1358. 1380. 1462. 2083. 
2554. 2577. 2907. 2968. 3041. 3164. 3284.
3511. 3648. 3698. 4091. 4252. 4419. 4506.
'7 6 . 140. 230. 310. 822. 1526. 1964. 2111. 
2580. 2813. 2949. 3289. 3649. 3893. 3917.
3949. 4106. 4180. 4488. 4879. 4899. 4940. 
burners for heating. S ee  A b r id g m e n t  C la ss

Stoves & c.
cocks. S ee  valves &c. below . 
coverings and compositions, non-conductors of 

beat. S ee  Coverings &c., Non-conductors 
of beat.

furnaces and furnace fittings. S ee  A b r id g m e n t  
C la ss  Furnaces &c. 

geysers. S ee  geysers below . 
incrustation and corrosion, preventing and 

removiug. S ee  A b r id g m e n t  C la ss  Steam 
generators.

safety-valves. S e e  valves &c. below . 
tubes, cleaning. S ee  A b r id g m e n t  C la ss  Pipes 

&c.
tubes, securing in tube-plates. S e e  A b r i d g 

m en t C la ss  Pipes &c.
burners for. S e e  A b rid g m en t C la ss  Stoves &c. 
by—

air and gases. '67 . 1595. 1930. 2235. 2773. 
’ 6S. 1082. 2081. 2363. 3917. '6 9 . 2804. '7 0 . 
124. 593. 922. 975. 1139. 2430. 3365. '71 . 
644. 3071. 3162. 3301. 3340. '7 2 . 350. 463. 
502. 799. 1423. 1720. 3085. 3682. 3901. 
'7 3 . 312. 329. 500. 1109. 1160. 1665. 1960. 
2594. 2624. 2699. 3017. 3082. 3311. 3313. 
3693. 3791. 4256. 4269. '7 4 . 1436. 1574. 
2397. 2683. 3306. 3458. '7 5 . 2213. 2474. 
2800. 3648. 3699. 4091. '7 6 . 3289. 4180. 

coils. S e e  boilers a b o v e  ; surface apparatus 
below .

electricity. '7 3 . 91.
exhausting air from containing-vessels. ’ 67 . 

1698.
friction. '6 7 . 2862. '68 . 1201. 
furnaces and kilns. S e e  A b r id g m e n t  C la ss  

Furnaces <$c.
gases. S ee  air and gases a b o v e .  
lamps and burners. S ee  A b r id g m e n t  C la ss  

Stoves & c.
liquids. '6 7 . 2780. '68 . 1201. 1897. 2081. 

2363. 2408. '6 9 . 2735. '7 0 . 922. 1994. 2196. 
'7 1 . 141. 174. 644. 1381. 1480. 1666. 1930.
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Heating: w ater and other liquids—c o n t .  
by—con t. 

liquids—con t.
3026. '7 2 . 502. 799. '7 3 . 329. 1083. 3024. 
'7 4 . 1361. 1768. 2397. '7 5 . 520. 2991. 3547. 
'7 6 . 822. 3713. 4180. 

natural heat. 71. 2531. 
steam. '6 7 . 27. 679. 1195. 1930. 2095. 2500. 

3148. 3457. 3678. '68. 777. 1250. 1897. 
2081. 2930. 3054. '6 9 . 2. 520. 1029. 1354. 
2331. 3651. 3737. '7 0 . 922. 975. 996. 1139. 
1185. 2774. 3296. '7 1 . 36. 141. 163. 1930. 
2812. 3026. 3301. 3340. '7 2 . 41. 463. 799. 
1477. 2257. 2268. 2386. 2395. 2545. 2828. 
3136. 3682. '7 3 . 376. 404. 690. 1083. 1552. 
2135. 3024. 4056. '7 4 . 678. 1361. 1574. 
3306. 3766. 4325. 4450. '7 5 . 250. 520. 539. 
1083. 1208. 1886. 3198. 3338. 3855. '7 6 . 
25. 273. 509. 664. 822. 1966. 4130. 4180. 

stoves. S ee  A b r id g m e n t  C lans Stoves &c. 
trickling over heated surfaces. S e e  surface 

apparatus below .
waste gases. S ee  air and gases a b ove . 
waste heat from domestic chimneys and Hues, 

[o th e r  th an  in gases]. '7 3 . 3311. 
water. S ee  liquids a b ov e .  

cocks. S ee  valves &c. below . 
coils. S ee boilers a b o v e  ; surface apparatus b elo w .  
corrosion, preventing. S ee  A b r id g m e n t  C la ss  

Steam generators.
cyliuders, cisterns, réservoirs, and the like, in. '67 . 

27. '68 . 2930. 3054. '6 9 . 520. 2735. 3737. '70 . 
256. 975. 1185. 2774. 2778. '7 1 . 163. 174. 
1666. 3162. '7 2 . 1477. 1956. '7 3 . 197. 1552. 
2135. '7 4 . 1193. 1574. 1768. 3949. 4028. '7 5 . 
1886. '7 6 . 25. 273. 509. 664. 822. 1966. 4180. 

ejectors. S e e  A b r id g m e n t  C la ss  Injectors &c. 
feedwater for steam generators, heating. S ee  

A b r id g m e n t  C la ss  Steam generators. 
for—

baths. '6 7 . 27. '68 . 146. 208. 1201. 1656. 
.2288. 2888. 3170. 3818. 3917. '6 9 . 1188. 
3310. '70 . 256. 1384. 2778. '7 1 . 37. 43. 63. 
174. 1955. 3341. '7 2 . 1956. 2678. 2875. '7 3 . 
62. 2142. 2307. 3017. 3279. 4096. '7 4 . 627. 
2566. 2986. '7 5 . 520. '7 6 . 2580. 2813. 4488. 

bed warmers and airers. '7 2 . 3772. 
beer, preserving. '7 4 . 1361. 
biscuits, making. '7 0 . 1875. 
bleaching. '6 7 . 2243. '7 3 . 690. '7 5 . 1886. '7 6 . 

664.
brakes. '68 . 2888. 
bread, making. '7 0 . 1875. 
brewing. '6 7 . 2095. '6 3 . 2930. '6 9 . 1354. '7 0 . 

1994. '7 1 . 163. 1480. '7 2 . 2257. '7 4 . 678. 
1768. '7 5 . 1886. 3855. '7 6 . 509. 664. 

cakes, making. '7 0 . 1875. 
cheese, making. '7 0 . 1185. 
cooking-apparatus. '7 1 . 1955. 
drying and airing clothes. '7 0 . 2778. 
drying yarns and threads. '7 2 . 3085. 
dyeing. '6 7 . 2773. '6 9 . 1354. '7 2 . 2257. '74 .

4325. '7 5 . 1886. '7 6 . 664. 
food, preserving. '7 6 . 3713. 
footwarmers, carriage and like. '7 2 . 3807. '7 6 . 

25.

Keating- water and other liquids—con t. 
for—cont.

glass houses, frames or shelters for plants. 71. 
2009. 2921. 3162. '7 2 . 2678. 2875. '7 3 . 62. 
500. 1665. 2142. 2307. 2370. 2372. 4096. 
'7 4 . 397. 2700. 2986. 3458. '7 5 . 1208. 1358. 
1380. 2577. 2907. 4506. '7 6 . 2111. 2580. 
4879. 4899.

heating air and other gases. '7 0 . 3341. '74 . 
2566. 3791.

heating buildings and structures. '6 7 . 276. 
303. 349. 936. 1673. 2235. 2361. 2862. 
3155. 3413. 3457. '68 . 239. 936. 1201. 1527. 
1942. 2021. 2091. 2288. 3926. '6 9 . 520. 
2728. 2931. 3310. 3333. '7 0 . 40. 695. 975. 
1384. 1627. 2430. 2771. 2774. 2778. 3341. 
'7 1 . 36. 174. 315. 436. 854. 1301. 1892. 
2712.2921. 3162. 3341. '7 2 . 646. 761. 1423. 
1698. 1910. 2551. 2678. 2875. 3042. '73 .
312. 500. 1665. 1837. 2142. 2307. 2624. 
3017. 3279. 3311. 3774. 4096. '7 4 . 397. 871. 
2566. 2683. 2700. 2986. 3458 3791. '7 5 .
317. 1068. 1208. 1358. 1380. 2577. 2907. 
2968. 3041. 3284. 3511. 4252. 4491. 4506. 
'76 . 822. 1526. 2111. 2580. 4879. 4899. 

heating by water or other liquid circulation. 
'68 . 1201. '6 9 . 2804. '7 0 . 996. '72 . 1545. 
2159. '7 3 . 1837. 2329. 2624. 4016. 

hot-water supply. '6 7 . 27. 2235. '68 . 2888. 
'6 9 . 520. 3673. '7 0 . 256. 1384. 2573. 2771. 
2774. 2778. '7 1 . 37. 43. 63. 163. 174. 400.738. 
1955. 3162. 3341. '73 . 747. 1160. 2142.
3017. 3279. 4096. '7 4 . 678. 1842. 1985.
2566. 3949. 4028. 4325. '7 5 . 520. 539. 1208. 
1380. 4491. 4506. 7 6 . 140. 3917. 

incubators. '72 . 2875. 
lavatories. '7 4 . 2566.
motors operated by expansion or contraction 

of liquids or solids by heat or cold. '7 3 . 696. 
paper and paper-making. '7 1 . 1666. '7 2 . 2257.

'7 3 . 197. '7 4 . 1574. 
pastry, making. '7 0 . 1875. 
plants, treatment of growing. '7 2 . 2875. '7 5 . 

3547.
railway and tramway vehicles, heating. '68 .

1201. '7 2 . 3807. '7 4 . 3791. '7 5 . 3284. '7 6 . 25. 
road vehicles, heating. '6 8 . 1201. 
ships. '7 6 . 3949.
soaps, making. '6 9 . 1354. '7 1 . 1381. 
sugar, cane and like, manufacture of. '7 1 . 1381. 

'7 2 . 1477.
varnishes, making. '7 1 . 3301. 
washing, domestic, laundrv, and like, appliances 

for. '7 4 . 1193.
washing granular, powdered, and like materials. 

'6 7 . 1930.
washing textile substances aud the like. '6 7 .

2243. '6 9 . 1354. '7 3 . 690. 4056. 
water, purifying and softening. '7 3 . 1552. '7 6 . 

273.
yarns, sizing and dressing for weaving. 6 9 . 2. 

'7 2 . 3085. '7 5 . 250.
freezing, preventing. S ee  safety apparatus 

b elow .
furnaces and furnace fittings. S ee  A b r id g m e n l  

C la ss  Furnaces &c.
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gas-lieat’id apparatus immersed in liquid. S ee  
portable apparatus below . 

gas supply for. ’ 73. 2307. 3017. 
geysers. '6 3 . 146. 2288. 2408. 3917. '6 9 . 2. '7 0 .  

593. '7 3 . 2142. 2307.
burners for. S ee  A b r id g m e n t  C la ss  Stoves &c. 
cocks. S ee valves &c. below . 
gas supply. S ee  gas supply a b ov e .  
water supply. S e e  water supply below . 

incrustation and corrosion, preventing and 
removing. S ee  A b r id g m e n t  C lu se  Steam 
generators.

injectors. S ee  A b r id g m e n t  C lu se  Injectors &c. 
liquida [o th e r  than  water], heating. '6 7 . 1698. 

2243. 2500. 2862. ’68 . 777. 1082. 1201. 1250. 
1656. 1897. '6 9 . 2. 1029. 1354. 1714. 2331.
2735. 2804. '7 0 . 249. 338. 1139. 1185. 1994.
'7 1 . 141. 644. 1381. 1480. 1666. 1930. 2812. 
3026. 3071. 3301. 3340. '7 2 . 463. 502. 799.
1477. 1545. 2257. 2395. 2543. 2545. 2678.
3901. '7 3 . 404. 696. 1109. 1160. 2135.2624. 
2981. 3082. 3693. '7 4 . 1193. 1361. 1768. 2397. 
2481. 4450. '7 5 . 250. 1083. 1886. 2991. 3164. 
3338. 3855. 4506. '7 6 . 509. 664. 1966. 3713. 
3917.

pipes and tubes for. S ee  A b r id g m e n t  C lu se  Pipes 
&c.

portable apparatus. '6 9 . 2735. '7 0 . 1627. 2778. 
'7 2 . 2543. 2629. 2678. '7 3 . 62. 2142. '74 . 
627. 2986. '7 5 . 4506. '7 6 . 896. 3917. 4106. 

regulating period of heating. '6 9 . 2735. 
safety-apparatus, [ o th er  thun  valves], '6 7 . 756. 

'7 0 . 2821. '71 . 37 . 43. 174. 400. 738. 934. '72 . 
2268. '7 3 . 696. '7 4 . 1985. '7 5 . 2854. 

safety-valves. S ee  valves &c. below . 
spécial vessels, in, [ o th e r  than  cylinders, cisterns, 

réservoirs, and tbe like]. '6 9 . 2. '7 0 . 40. 922. 
1139. 2196. 2778. '7 1 . 141. 174. 1930. 2812. 
3026. 3071. '7 2 . 799. '7 4 . 678. 1193. 2397. 
3458. '7 5 . 1083. 2991. 3164. 3198. 3338. '7 6 . 
25. 896. 3713. 4106.

stoves for. S ee  A b r id g m e n t  C lu se  Stoves &c. 
surface apparatus. '6 7 . 2500. 3148. 3457. '68 . 

272. 293. 1250. 1897. 2081. 2363. 2408. 2888. 
3917. '6 9 . 1714. 1747. 2735. 3651. '7 0 . 922. 
1139. 1994. 2196. 3296. '7 1 . 36. 141. 644. 
1480. 2438. 2531. 2812. 3026. '7 2 . 41. 1477. 
1545. 2386. 2551. 3136. 3523. 3682. 3901. 
'7 3 . 197. 376. 690. 1083. 1109. 3024. 3311.
3902. 4056. '74 . 678. 1574. 2397. 3766. '7 5 . 
539. 1083. 1886. 2991. 3338. 3547. 3699. '76 . 
664. 1966. 3289. 3713.

Systems of. '6 7 . 1698. 1930. '6 9 . 1354. '7 0 . 3341. 
'7 1 . 644. '7 2 . 3682. '7 3 . 91. 3017. '7 4 . 678. 
3791. '7 5 . 3699.

tanks and cisterns, construction of. S ee  A b r i d g 
m en t C la ss  Ilydraulic machinery &c. 

tanks and cisterns, heating in. S ee  cylinders &c., 
in a b o v e .

thermostats. S ee  Thermostats &c. 
vacuum pans. S ee  A b r id g m e n t  C la ss  Distilling 

&c.
valves and cocks. '6 7 . 27. 756. ’68 . 777. 2888. 

6 9 . 1354. 2735. ’ 70. 256. 2430. ’ 71. 63. 400. 
492. 738. 3026. ’ 7 2 . 1545. 3136. 3807. ’ 74 .

Keating' w ater and other liquida— c
valves and cocks—con t.

3949. 4028. 4325. 4328. 4450. '7 5 . 310. 53 
'7 6 . 25. 1924.

water circulation, promoting in vessels othl 
than boilers. '7 0 . 2778. '7 1 . 644. 1930. ’ f  
463. 1956. '7 3 . 404. 510. '74 . 2397. '7 5 . 108 
3338.

water, purifying and softening. '6 9 . 3737. ~,4 
1552. 2602. 2699. 3024. 3546. ’ 76. 273. 336 
3713. 4180.

water supply. ’67. 27. 1673. ’ 68 . 2288. '69 . 520 
2735. 3737. '7 0 . 40. 1139. 1627. 2430. '71  
163. 1892. 1955. 3071. 3162. '7 2 . 2629. 3085 
'7 3 . 747. 1160. 2602. 2699. 3279. 3546. '74  
678. 1774. 3949. 4028. '7 5 . 1462. 3648. '76 . 
4180.

Heat non-conducting coverings and compositions 
S e e  Coverings &c., Non-conductors of heat.

Heat radiators. S e e  Heating buildings &c. 

Heat-regulators, Automatic. S ee  Thermostats & c .

H eat-retain ing chambers and the like.
'6 7 . 1208.

E x c e p tin g  Cooking and kitchen apparatus &c., 
[A b r id g m e n t  C la ss  Cooking &c.] ; 

f o r  ioh ich  see th a t h ea d in g . 
non-conducting coverings and linings for. S ee  

Coverings &c., Non-conductors of beat.

H eat, U tilizing solar and natural. '71
2531. 2964. '7 4 . 3509. '7 6 . 4940.

E x c e p t in g  Heating water &c., ( b y  n a tu ra l h e a t)  
Motors operated by expansion or contraction 
of liquids or solids by heat or cold, [A b r id g 
m ent C la ss  A nimal-power engines &c.] ; 

f o r  w h ich  see  th ose h ea d in gs .

K ot-w ater bottles an dsim ilar heating- 
apparatus. '68 . 3918. '7 2 . 137. 3059. 
3083. '7 3 . 3984.

Hot-water tanks. S ee  A b r id g m e n t  C la ss  Hydraulic 
machinery &c.

Kettles or boiling-pans. S ee  Boiling-pans.

Kiers of unspecified application. S ee  Boiling-pans.

Lagging for steam boilers and the like. S ee  
Coverings &c., Non-conductors o f heat.

Liquids, Heating. S ee  Heating water &c.

Non-conducting coverings for heat. Sec Coverings 
& c., Non-conductors of heat.

Radiators. S ee  Heating buildings &c.
viii
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çulators, Heat. S ee  Thermostats &c. 

ety-valves. S ee Heating water &c.

>hon boxes for steam pipes. S ee  Steam traps. 

lar heat, Utilizing. See Heat, Utilizing solar

eam, Systems of supplying for heating purposes. 
See Heating buildings <&c.

a traps. '6 7 . 1384. ’6S. 1088. 1621. 2220. 
2915. 3146. '6 9 . 403. 2559. 3520. '7 0 . 77. 609. 
1472. 1502. 1815. 1888. '7 1 . 253. 528. 1876. 
2218. '7 2 . 1139. 2136. 3136. '7 3 . 365. 578. 
689. 826. 2097. 2908. 3350. 3679. '7 4 . 1055. 
2702. 3514. 3919. 4237. 4325. '7 5 . 458. 539. 
826. 830. 996. 1084. 1760. 2581. '7 6 . 749. 
822. 1093. 1113. 1214. 1923. 4271. 4373. 
4817.

unproof coverings. See Coverings & c.. Non- 
conductors of heat.

Température, Regulating automatically. See 
Thermostats & c.

Tempering liquids. See Heating water & c.

T herm ostats and other apparatus for 
autom atically  regulating: tem péra
ture. '6 7 . 2045. 2792. '68 . 1729. 2733. 3270.
3771. '6 9 . 710. 2150. 2440. 2728. ’70. 284. 
719. 726. 1640. 1889. 2354. '7 1 . 2761. '7 2 . 
1098. 1265. 1999. 2659. 2875. 2876. 3136. 
3397. 3807. '7 3 . 111. 1715. 2489. 3017. 3297. 
3350. '7 4 . 2648 '7 5 . 775. 1012. 2061. 2406. 
3904. 4200. 4316. '7 6 . 656. 822. 999. 2472. 
3166. 3706. 4816.

fire and température alarms. S ee A b r id g m e n t  
C la ss  Fire, Extinction &c. of. 

th rmometers and pyrometers. S ee  A b r id g m e n t  
C la ss  Philosophical instruments.

Traps, Steam. See Steam traps. 

Vapours, Heating. See Heating air & c. 

Water, Heating. S e e  Heating water &c.
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JN A M E  I N  D E X

The naines in Haltes are tnoae of porsons by whom Inventions bave boen eommunieated te tho appücants 
for Letters Patent.

Abate, E........................'7 2 . 1853
Abbott, T ..................... '6 9 . 2331
Adcock, W. II...............’ 70. 249
Aitken, H........................'6 9 . 9G
Alcock, M........... '7 3 . 2i>97. '7 4 .

1436
Alexander, E. P........... ’ 75. 2154

'7 6 . 2488
Allen, W....................... ’6S. 1088
Alleyn, H. J ................. '7 3 . 4256
Allibon, G....'67. 2760. '68 . 246
Allman, J ........................ '7 3 . 996
Amies, J .......................... '7 2 . 301

„ T ................................ '6 9 . 1188
Amory, J ............................... '7 5 . 3284
Amos, J ................................. '7 1 . 2245
Anderson, W ......................... '6 7 . 3277
Andrews. J. C................ '7 3 . 404
A n g e l l ,  E .  C ....................'7 6 . 864
Appleby, C. J ........................'7 4 . 1284
Archereau, H. A..........'68 . 3101
A r g a l l , J . ....................... '7 2 . 41
Aston, C. H....................'70. 531
Atkins, T ........................ '7 1 . 934
Azambuja, A. d’ ........ '6 9 . 1122

B a b b itt ,  B .  T .................. '7 4 . 459
’ 70. 303

Baerlein, M.................... '7 3 . 913
Bailey, R ................................'7 0 . 2075

„ AV. H...... '68 . 3771. '7 0 .
2354. '7 2 . 949. '7 5 . 539

Baker, T. H................. '7 5 . 2766
„  AV. C................ '7 2 . 3807

Baie, J ................................... '7 0 . 3341
Bail, A ....................................'7 4 . 2583

„ E. AV......................'6 7 . 936
Ballard, S...............................'7 4 . 1863
Ballou, R. A ................'69 . 3564
BaDkî, J. H................. '68 . 3680
Bannehr, J .......'6 9 . 2085. 3756

Baril, A .......'7 3 . 520. '7 6 . 1923
Barford, Y ..... ...........'6 7 . 1497
Barlow, B ...... ............. '6 7 . 303

„ c ....... ...............'7 6 . 75
„ II. B.. . . . . '7 0 .  145. '7 4 .

678
„ S........ ............ '6 7 . 1076

Baruett, J ...... ............'6 9 . 3578
'76 . 1049

B a r r e t , L ......... ........... '6 7 . 3212
Barton, J ........ ............. '6 9 . 520
B â te s ,  G . A .  .. 
Bâtes, M.........

............'7 5 . 2083
............ '7 1 . 2912

Batbn, AV. F... ............ '6 7 . 2593
Baudot, E....... ............'7 1 . 2531
Baxter, W ...... ............'6S. 2081
B a y l i s , J ......... ............'7 6 . 3706
Beamish, A. .. ............'7 5 . 3065
Bear, T .......... ............. '7 2 . 468
B ea u m on t. K . H .  d e  la  B o n -

n in ière , V ico m te  d e ........'7 6 .
3451.

Beaurei aire de Lonvagny, 
jOmte de....... '7 4 .L. R. E.,

4450.
Beeley, T ........ .............. '68. 543
Beesley, J ...... ............'6 9 . 1628

L...... ............'6 9 . 1628
W..... ............'6 9 . 1628

Bell, A ......... ’ 70 . 3365. '7 2 . 502
„ F............ ............. '6 9 . 746

Benbam, A. ... .............. '74 . 836
Bennett, .J..... . . . ' 68. 293. 2363

„ S..... ............'7 0 . 2573
Benson, M. ... .............. '7 2 . 799
Bemlev, G. W............ '7 4 . 4452
Bernard, J ..... ............'69 . 2142
B erri/ m an , R .. ............'71 . 2218
Berryman, R.. ............ '7 4 . 3306

'7 6 . 1966
Berson, R ...... ............ '68 . 2239
B e sso n , P ....... ............ '7 6 . 5016
Best, S. J ....... ............’ 70. 3341

Billington, E ..............'68 . 163
Blamires, T. H........... '7 6 . 241

481'

'7 0 . 2909



NAME INDEX.
ULTIMHEAT®

AL MUSEUM

oughton, W......... . ' 7 4 .  2654
own, A. B........... ..75. 3593
„ B................. ..74. 1574
„ C................. . . '68 . 1343
,; e ................. ..75. 3097

oum , J .................. . . . ’ 6 7 . 32.0
own, W. M.......... . . . '7 2 . 2268
owne, J. C............ . . '7 2 . 3144
m ,  a ................... ..70. 5016
usch; F............... ....70. 719

tcha/uin, J . R ........ ..70. 2782
ickley, W.............. ..75. 3198
td en b u rg , C . F .  ... . . '6S. 1621
îll, W............. 75. 2061. 4200
îllougk, J ...... '72 . 3085. 3770 

'7 4 . 177
inger, F. L. H. W ...70. 609
urrows, E............. . . . . ' 68 . 161

S
u rto n , W . L .......... . . . . '6 0 .  888
utterwortb, E....... . . '7 1 . 2712

in, T ...........73. 23G3. ’ 74 . 86
lirns, C....................... '69 . 1029
Ivert, J. C................. '72 . 350
impion, W ............... '08 . 2837
amroux, S. G............. '7 3 . 3950
innell, H.................... '7 1 . 436
arré. F. P. E.............. '7 6 . 3594
arier, G. H................. '7 2 . 1359
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Musgrave, J. ............... ’ 73 . 2749
M y e r s , A .  G .....................'7 4 . 233
Myers, S.......................... '7 3 . 512

Napier, J. R .................. '73. 3357
„ R. D................... '67. 679

Nelson, J. H................. '67. 2773
Neuhoff, W..................... '74. 627
Newton, A. Y. ...'67. 3395. '68.

594. '69. 2635. '74. 459
'76. 303.
„ W. E....’6S. 2733. '69. 
3737. '70. 2782. '71. 1656 
'74. 3797. '76. 3033

Nicolle, E. D ............ '76. 1208
Nield, T. A .........'73. 1109. '74.

1055
Noad, J ..........................'76. 1750
Nobles, M. V. ...........'68. 594

„ W. H ............. '68. 594
Nolden, M.i........'70. 1139. '73.

1552
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N o ld e n , M ...................... '7 6 . 273
Normandy, A. L......... '75. 2581
Norton, F.........................'7 1 . 36

Oakeshott, R. S............ '76. 5037
Oddy, F..........................'7 2 . 3136
O 'H a r a , C . M . ...............'6 9 . 2635
Oosterwyck, J. B. van .......'7 6 .

3118
Oram, S.......................... '7 1 . 1183

„  W ...........................'6S. 237
Ormson, H.......................'6 9 . 754

'7 0 . 1382. '7 5 . 317
Ovenden, P ....................'7 0 . 3364
Owen, W ..........................'7 3 . 583

P a la u , P ........................'7 2 . 3485
Parker, T .......... '7 0 . 40. '7 2 . 57
Partingion, .T................ '6 7 . 3487
P a r t i , A .  F .  W ...............'7 1 . 849
Pâte, W .........................'7 5 . 3594
Paterson, J .....................'7 3 . 365
Paxman, J. N............... '7 3 . 3024
Payne, J. B................... '7 1 . 1656
Peacock, E. G................'7 0 . 1373

„ J. C__ '7 4 . 1065. 2833
'7 5 . 590

Pearse, E. E.................. '7 3 . 1044
P e r k in s , E .  L .................. '7 1 . 528
Petitjean, T .................. '67 . 3155
Petrie, J ....................... ' 68. 3865
P e y e r ,  A ........................ ’ 73. 3350
Phillips, .T..................... '68. 3176

„ T. H ................'7 2 . 1956
Pickup, AV.....................'6 7 . 1384
Pimont, P . ...:.............. '7 0 . 1379
Pinkus, H......................'6 7 . 2792

'6 9 . 2440
Piton, J. G..................... '6 9 . 701
Pitts, M........................ '7 4 . 1863
Potter, H. A ................. '7 6 . 2111
Pottier, C...................... '7 6 . 1658
Poupard. AV.................. '7 1 . 1530
Preiswerk, L.................'7 5 . 4324
P r e s lo n , A ....................... '76 . 220
Prideaux, T .................... ’6 7. 249
Pridham, T ................... '7 4 . 4133
Proctor, A.....................'7 3 . 3082
Presser, W .................... '7 1 . 2438
Pye-Smith, A................. '7 2 . 831

Quick, R ...................... '7 6 . 4488

Radcliffe, T .................... '7 3 . 895
Radeke, W.................... '74 . 1032
Raggett, G.................... '7 4 . 1060
Rammell, T. AV.............. '7 0 . 44 9
R a m p a n t, A .  A .............'74 . 1561
Ramsden, J. C................'7 3 . 519

Randell, AV .................. '7 1 . 63
Rawson, C..................... '7 0 . 3364
Ray, A........................... '7 3 . 1960
Read, T ..........................'7 3 . 4016
Redfern, G. F............... '7 6 . 3370
Reed, J ............................ '7 4 . 355
Reilly, J ........................'7 5 . 2213
R e in tjc m , L .  J . ................ '7 4 . 529
Rendle. AV. E..................'68 . 279

'7 2 . 569
R en sh a w , D ................... '7 4 . 1300
R eu n e r t , J ...................... '7 6 . 3370
Ribbans, C.......................'7 2 . 831
Richardson, W.............. '7 3 . 1155

'7 5 . 4252
Rigby, J .........................'7 5 . 2487
Riley, AV. H.................. ’75. 2854
R io t ,  L .  M . T ................ ’ 73 . 2135
Rippingille, E. A.......... '7 6 . 2813
Ritchie, C....’C7. 2674. '68 . 265 

'7 6 . 1940. 4807
„  G..................... '68 . 2948
„ AV. B...............'6 7 . 1595

Ri vers, E. G.................. '7 6 . 4899
Roberts, E..................... '7 1 . 2066
Robertson, .1................. '68. 3146

„ J. B............ '72 . 2136
Robinson, T .................. '7 5 . 1576

„ AV................. '7 1 . 253
Robison, K .................... '7 2 . 3083
Roe, J ............................ '7 4 . 2702
Roeckner, C. H...............'72 . 463
Roettger, R................... '7 1 . 2531
R o u x , P ......................... '7 3 . 2135
Rowan, D...................... '7 0 . 1815
ltoxean , W . R ................ '7 5 . 2154
Royle, J. J ....................'7 4 . 4237
Rudkin, T ....................... '7 5 . 590
Rnndle, R ........................'7 0 . 40
RusS, B.......................... '7 2 . 1964
Russell, C......................'7 3 . 1556

„ J. . . . ’ 70 . 2771. '7 1 . 43 
„  R ...'77. 1587. '7 3 . 3941„ JV... 14. 1 «401 . 40. ÜVtl

Rydill G. . . . '7 2 . 3901. '73 . 329 
376. 2624. 3567. '7 4 . 637

S a ck , O .......................... '7 6 . 3370
Salmon, P......................'7 3 . 2419
Sambrook, AV................'7 6 . 4130
Sanders, F.......................'7 3 . 625
S a ru lers , R .  D ..................'7 3 . 625
Sanderson, J ................. '73 . 3546

„ R ................. '7 3 . 3546
„ S.................. '7 3 . 3082
„  AV. A ...........'7 3 . 3546

Saul, G...........................'7 5 . 4029
Saville, T ........................ '7 3 . 568
Sawkins, J. N................ , '7 6 . 896
S a w xjer, C . E ................... '7 1 . 528
S ch u e fle r , B . A ..............’68 . 1621
Schermerliorn, C.......... '7 0 . 1185

„ L. C ....'70. 1185
Schofield, J ................... '6 7 . 2095
Scott, G. L ................... '7 4 . 3686

„ H. P ....................'7 6 . 3773

Scott, T. A ...................'7 3 . 3087
Scriven, J. E................ ’ 6S. 3818
Seccombe, J ...................'7 5 . 562
Seitz, C. D. J ................ '7 3 . 197
Sellers, C.......................'73 . 1155
Semple, M..................... '6 7 . 791
Seward, A .....................'7 6 . 4879
Seydel, G. T ................. '68 . 1527
Shackleton, J. . . . '6 9 .  1354. '70 .

1027
Shanks, J......................'7 0 . 1888
Shann, G. . . . '7 4 . 3514. '75. 458
Shaw, AV. T ................. '7 0 . 338
Shill, R. E..................... '7 6 . 310
Shillington, T. F.........'73 . 2749
Sborland, G. L . . . . '7 2 . 1169. '74 . 

3999. '7 5 . 1970. 2566. '76 . 
1602. 3974.

Sidebottom. J ............. '7 1 . 2636
Silber, A. M........'7 0 . 1467. '7 1 .

3254
Simpson, E. T ............. '7 3  2594

„ J .................. '7 1 . 2009
„ J. H.............'6 9 . 1303
„ T ..................'7 4 . 1067
„ AV.................'6 7 . 2150

Sims, J ......................... '7 2 . 3042
Sinclair, G......... '7 1 . 1666. 1930

'7 3 . 3693
Singleton, T ...................... '69 . 2
Skerman, J ..................'6 7 . 1497
Smart, S..................... '68 . 3908
Smeaton, J. G . . . . '7 2 . 2159. '74 .

1985
Smith, A ......................'68 . 2560

„ A. H............. '68 . 3282
„ A. Pye- ............ '7 2 . 831
„  E........................ '7 3 . 689
„ E. B............. '7 6 . 3584
„ H. N.................. '75. 520
„ J ...................... '67. 2243
„ J. AV............. '6 7 . 3155
„ J. Y ............. '7 6 . 3645

S m ith , R ...................... '68 . 2560
„ S ....................... '7 5 . 2083

Snell, H. S.................... '7 4 . 379
Solvay, E...................... '7 6 . 999
Southbv, A. G............. '7 2 . 646

„ " E. R ............'7 4 . 1361
Spence, J. B ................. '7 3 . 774

„  AV...'67. 2780. '7 5 . 3164
Spurrier, AV. J ............ '7 5 . 1516
Stafford, T .................. '7 6 . 1823
Stainton, AV................ '7®. 2901
S ta p les , 31 . W . ............ '67. 3395
S ta rk , A .......................'76 . 1928
Steel, J ........................ '7 4 . 2397
Steele, D...................... '57. 3678

„ R. J ................. '77.3301
S tell, S.......................... '7 3 . 111
Stephens, J ..........'7 0 . 2778. '71 .

1493. '7 3 . 2581. '7 5 . 2872
S te m fe ld , A ................... '67 . 827
Stevens, E.................. '7 0 . 1875
Stevenson, J. C...........'7 1 . 2761
Stewart, K.................... '7 6 . 732
S tilw e ll ,  E .  R ............. '6 9 . 3737
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S ton e, J . ...................... ’W- 2652
Stone, J . . . . '7 2 . 2543. 2580. 74.

3801
Strngnell, A................. '74 . 2820
S tu rteva n t, B .  F . ..........'6 9 . 940
Suffield, T .................... '7 3 . 3984
Sngden, Z . .. '6 9 . 3333. 72. 1698 

1910. '7 4 . 871. '75. 3511
S u sem ih l, W . ...............'7 6 . 2244
Sutcliffe, H.................. '73 . 3679

E .................. '7 2 . 2386
’ W .................'7 3 . 3679

Sutherland, M. A ......... '71 . 640
Sykes, B. C.................. '7 5 . 2554

Tall, J ............... ......... '7 2 . 3444
............ '75. 562

Taylor, A. L ...... ......... '7 0 . 2038
„ E. .1......
., J. ...'70. 593. '7 1 . 3260

„  J. E. H.
'7 2 . 350 

.......... '74 . 751
„ R. II..... ......... '74 . 2626
„ AV.......... ......... '6 7 . 2125

T e liir r , C ........... ......... '74 . 2770
T h ir io n , A .  R . . . . ......... '6 9 . 1714
Thomson, J ....... ......... '7 1 . 1530

„  AV. R. M. .. .'7 6 . 3119
Thornton, E...... .......... '7 0 . 975

„ E. M. ......... '68. 3918
Tillman, S. D.... ......... '70 . 1191
Timmis, I. A..... ......... '74 . 3686
Todd, M............. ......... '7 3 . 4056
Tomkins, E........ ...........'7 1 . 285
Tommasi, F...... ...........'7 3 . 696
Tongue, J. G.............. '7 6 . 4612
Topham, C......... .......... '7 3 . 643
T ow nsend, F . __
Townsend.J.......

......... '7 2 . 1139

Tragheim, S. ...’6S. 2791. 3104
Trench, J. T...... .............'7 6 . 85
Truss, T. S.........
Truswell, J ........

„  AV......

Tumbull, R......
2477

Turner, É..........
Tnrnock, J ........
Turton, G..........
Twibill, J .......... .

Dpward, A.........

Yall, T. d e ................... '7 5 . 2991
Varley, S. A..................'6 9 . 2728
Yaughan, H.................. '7 1 . 1876
Verity, B....................... '73. 4096

„  B ....................... '7 2 . 3341
„ W . . . '7 2 .  3341. '7 3 . 4096

Yerrier, A. B ................'72 . 3375
'7 3 . 581

Yogan, J ..........................'7 1 . 37

Waddingfcon, A.............. '6 9 . 746
„  J ............... '69 . 746

Wadsworth, J ................ ’6S. 2976 ■
'7 0 . 124. 964

Wagstaff, J. G...............'7 4 . 2700
Waide, F. AV...................'7 6 . 178
AValker, A. B ................ '68 . 1082

'6 9 . 832. '7 5 .. 1886. '76 . 664
„ J ....................... '72 . 502
„  J. C................ '68 . 2757
„ W ....................'7 3 . 3017

Wallace, J .................... '72 . 1999
Waller, T ....................... '7 5 . 3732
W a lte r ,  F .......................'68. 272
Waring, D.................... '68 . 2081
Warren, F.................... '68 . 2288

„  F. P............... '68. 3054
3926

Warwick, R. H.............. '7 1 . 163
AVaterson, J. P...............'7 1 . 174
Watkinson,R................ '7 6 . 1823
Watmough, J ................ '70 . 1384
Watt, J .......................... '7 2 . 2257
Wavish, J ...................... '6 7 . 2361

'7 5 . 4106
Webber, J. H................ '7 1 . 2250
Weeks, A. W. G............ '7 0 . 256

'7 4 . 1754
Weems, J . . . ' 68 . 360. '6 9 . 539 

'70 . 3163
„  W. . . . ' 68. 360. '6 9 . 539 

'7 0 . 3163. ’76. 822
Welsh, J ....................... '71 . 2761
Wenn, J. B................... '7 6 . 2580
Werdermann, E ............'7 4 . 1438
W e r th e im , J . ............... '7 5 . 1462
West, J .......................... ‘6 9 . 2114
Wetherill, J .................. '73 . 2682
Wheatley, W.................'74 . 2986
Whitaker, T .................. '76 . 3166

„ W ................ '7 6 . 3166

White, F ...................... '7 0 . 1467
'7 1 . 3254

„  J .......................'6 7 . 2968
Whiting, J. B.............. '7 4 . 2104
Whittle, W .................. '7 2 . 2901
Wbitwell, T .......... '7 3 . 86. 1288
Wilberforce, H. C......... '6 7 . 439
Wilkins, F....................'67 . 2045
Willan, R ....................... '7 3 . 494
Willans, J. G...............'6 7 . 1595

'7 0 . 2831
Williams, J. G............. '72 . 2395

„ J. R ............. '6 9 . 2150
W illia m s o n , T . R .........’ 7S. 1556
Willison, R .................. '7 1 . 3026
Wilson, 13 ....'74 . 427. '7 6 . 3949 

„  H .......... '7 0 . 1994. '7 4 .
2397

„ J ...........'7 5 . 3855. 4091
„  J. J ....................’ 76. 140
„ R .................... '68 . 3270
„ T. E...................'7 6 . 586
„  W ...................'7 0 . 1640

Windhausen, F............'7 6 . 4762
Windsor, J ...................'69 . 2749
Wirtb, F................'68 . 272. '73 .

1332. 3285. '76. 1928
Wise, AV. H. R ............'7 4 . 4176

„ AV. L........ '7 3 . 2135. '74 .
4325. '7 6 . 2244. 4271

Wood, E......................... '7 3 . 578
'7 6 . 749

„  G......................... '7 4 . 180
Woodcock, W ...............'6 7 . 2701

'73 . 864
Woods, H..................... '68 . 2930

„ J. E. T. ........... '7 4 . 262
Woolfield, .T. C............ '6 7 . 3413
Wooller, J. S...............'68 . 2081
Woove, A..................... '7 2 . 2257
AVorroll, E...........'7 3 . 826. 2908
Wright, R. A. . . . '6 7 . 2862. '68 .

1201. '72 . 970
„ T .................... '7 5 . 4029
„  AV................... '7 5 . 4419
„  W. L. G............ '7 0 . 996

Wyatt, W. P................ '7 4 . 1406

Yates, G....................... '6 9 . 2150
York, H. K ................... '6 7 . 349

Zerbe, B. H................. '7 6 . 3773
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HEATING.

Excepting FURNACES or STOYES; 

for which $ee Abr idg ment Classes FURNACES &c. ; STOYES &c.

Patents havo been granted in ail cases, unless otherwise stated. Dra-wings accompany the Speciflcation Yrhere the 
abridgment is illustratcd and also "wiiere the words Draivings to Spécification follovr the date.

A.D. 1867.

27 . L a n e , J . Jan. 4. [ P r o v i s io n a l  p r o te c t io n

H e a tm g  w a ter .—The water is contaiued in a 
réservoir which it enters near the bottom. Exhaust 
steam enters at the top of the réservoir, and 
strongly heats the upper part of the water, the 
température diminishing towards the bottom. A 
vertical pipe is fitted in the centre of the réservoir, 
and is perforated witb a sériés of holes arranged 
spirally. A second pipe, closed at the top, fits 
closely over it and is also provided with a sériés of 
holes arranged spirally. The two sériés of holes 
are so arranged that by turning the outer pipe any 
one hole in it may be brought opposite the corre- 
sponding hole in the inner pipe. By this means, 
water from different heights, and therefore of 
different températures, may be supplied to the 
inner pipe, from whence it is conveyed away for 
use in baths or otherwise.

249 . P r id e a u x , T .  Jan. 30. [ P r o v is io n a l
p r o te c t io n  only.~\

H e a tin g  bu ild in gs  ;  k ea tin g  a ir .—Heated air is 
supplied to a chureh or other large building by 
means of a double tube or flue passing round the 
interior of the building. The inner tube com- 
municates at one end with a furnace, and at the 
other with a chimney. The outer tube opens at 
one end to the external air, and at the other end 
into the building, so that the air in passing through 
it becomes heated by contact with the inner tube.

18064—750—5|99 Wt2683 D & S—2 1

276 . P isk e n , W  , and F is k e n , D . Feb. 1

H e a tin g  w a te r .— 
Relates to a form 
of boiler for heat
ing water to be used 
for heating build
ings. The internai 
heating-surfaces b 
are i n c l i  ned as 
s h o w n and pro
vided with guide- 
plates d , w h i c h  
separate the cold 
water from that 
which is heated, so 
that th e  w a r m 
water has to com
plété the circula
tion before again 
entering the bottom 
of the boiler.

303 . B a r lo w , B . Feb. 2. [ P r o v is io n a l  p r o 
te c tion  on ly .\

H e a tin g  liq u id a .—Relates to boilers of the kind 
in which a hollow drum communicates by vertical 
tubes with a hollow water ring below, the latter 
surrounding the fire and being in contact with the
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burning fuel. The improvements consist, firstl}', 
in using double instead of single w&ter-tubes, one 
of each pair being directly connected by short 
tubular passages with the other so as to form an 
inner circle, and having its lower end, which is 
closed, continued downwards to some distance 
below its lower point of connection. Such lower 
ends are entirely immersed in the burning fuel. 
Instead of doubling the connecting-tubes, they 
may be constructed of a broad, flat form, so that a 
portion of each tube projects inwards into the tire. 
Such boilers may be used for generating steam or 
for heating water for warming public buildings, 
and for horticultural and other purposes. They 
may also be employed in the manufacture of sait 
from brine, the brine passing through one or two 
boilers according to the quality of sait required, 
and passing from them into the common evapora- 
ting-pans. They may be heated in the flues of 
puddling-furnaces, or one may be heated directly 
by a fire, the products of combustion being 
employed to heat the other.

349. Y o rk , H . K.. Feb. 7. \ _P rocis ion a lp r o 
te c tio n  on ly .']

H e a tin g  b u i ld in g s ; h ea tin g  w a ter .—In a hot- 
water circulating System, at or near its lowest part, 
the pipe is divided into several small pipes or 
waterways whicli are placed diagonally and fixed in 
two inclined plates, the sides being closed by two 
slabs of clay or other suitable material. Heat is 
applied under the inclined pipes by gas burners or 
otherwise. The rising pipe is left open at the top 
above the highest circulating level, and is supplied 
with water by a bail cock & c.

439. H lll , W ., and W ilberforce, H . C.
Feb. 18. D r a w in g s  to  S p écifica tion .

B o ilin g -p a n s .—Relates to improvements in gas 
cooking-apparatus in which a gas-generating-appa- 
ratus is arranged near a cooking-range. The 
furnace for heating the gas retort is fitted with 
coppers or boiling-pans.

679. Napier, R . D . March 9. D r a w in g s  to  
S p éc ifica tion .

H e a tin g  w a ter .—Steam passing from a pipe or 
passage into a larger pipe induces a current of 
water through a branch pipe. The apparatus is 
described as applied for reducing the noise of 
escaping steam, but it is stated to be applicable for 
heating water.

756. Cowburn, T . March 16.
H e a tin g  w a ter .—Relates to safety-valves, fusible 

plugs, and saféty apparatus for boilers. Hollow

weights filled with lead or other fusible métal, me- 
tallic ores, slag, sand, métal turnings and borings, 
or the like, are employed in place of solid weights 
in safety-valves of the kind described in the

patentee’s Spécification dated June 13, A.D. 1856. 
The fusible plugs are fitted in dome-like valves or 
pockets which project into the water space, and 
which are provided with tubes d  projecting into 
the furnace to conduct the heat. The tubes may 
be in one piece with the pocket as shown in Fig. 4, 
or they may be fitted in removable seatings as 
shown in Fig. 7, and the pocket may be screwed, 
riveted, or otherwise secured to the Crown of the 
furnace. Two or more plugs or tubes may be 
fitted in each pocket, and the tubes may be separate 
or united in one casting ; in the latter case they 
may be of triangular or other desired form in 
cross-section. To allow the plugs to be inserted
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without entering the boiler, a cap h is provided in the outer shell, and the plug seating is formed with 
an upwardly-projecting tube g  as shown in Fig. 7, or with a similarly-arranged rod, so that, after 
removing the cap h, fresh plugs may be dropped into place, or the seating removed for the insertion 
of new plugs. Fig. 9 shows a form of safety apparatus for circulating water-heaters. A vessel 
I, connected by pipes m  with the heater, has a safety-valve n  provided with a central pipe o closed 
by a fusible plug e. The descending current of water enters through the pipes p , and, if the 
velocity becomes too great, its impact on the plate r  moves the lever s and opens the valve. Pièces 
of ice are retained by the grating t until melted.

791. Semple, M . March 19. [ P r o v is io tia l
p r o te c t io n  only.']

H e a tin g  bu ild in gs  ;  h ea tin g  a ir .—In order to heat 
several rooms by one lire, a closed casing or cham- 
ber, preferably of iron faced with firebrick, is 
constructed at the back and sides of, or in close 
proximity to, a stovc, kitchen range, or fireplace. 
Air is conducted thereto by pipes from outside, 
and, after being warmed in the casing, is led up 
through pipes furnished with valves by which it is 
admitted into the various rooms. The inlet pipes 
may pass through or round the fireplace before 
reaching the casing.

827. H aseltine,
March 21.
H e a tin g  b u i ld in g s ; h ea t

in g  a ir .—For heating and 
ventilating buildings, air 
from any part of the 
latter, or from the ex- 
t e r n a 1 atmosphère, is 
forced by a fan or blower 
into a chamber C, and 
thence through tubes c  
in a chamber A. Exhaust 
steam from an engine, or 
live steam, admitted by

G . ,  [S te r n fe ld , A . ] .

the pipe d , passes be- 
tween the tubes c, con- 
densed steam escaping at/ ,  while any lhat is un- 
condensed passes off at e. The air is thus heated 
and is conveyed by the tubes c to various parts

of the building. Preferably the apparatus is 
arranged to condense the whole of the steam.

835. Ktorelaiid, R . March 2G. D r a w in g s  
to  S p éc ifica tion .

H e a tin g  b u ild in gs .—Spaces left between arched 
corrugated iron sheets, used in a System of building 
fireproof floors and ceilings, and the ceiling below 
are utilized for heating by hot air.

936. B a il, E . W . March 29.
H e a tin g  w a ter .—

Within an annular 
circulating boiler 
or coil for heating 
conservatories &c. 
two 1 a y e r s of 
pumicestone, plum- 
bago, or other re- 
fractory substance 
are supported on 
gratings as shown.
T h e pumicestone 
&c. is preferably 
soaked in a solution 
of cobalt and man- 
g a ne se chlorides 
and p o t a s s i u m
nitrate, and is heated by a sériés of bunsen burners 
k . the top tubes of which are deeply corrugated. 
The heated gases pass down the outside of the 
boiler and along the flue q  to the chimney^).

1076. Barlow , S ., 
and Edm eston, T .
April 11.
H e a tin g  w a ter .—Within 

the flue of an ordinary 
b o i l e r  for generating 
steam or heating water 
are fitted a sériés of 
water tubes c  w h i c h  
serve as firebars for an 
upper fire. At the front 
end they enter the hori
zontal limb of a D-shaped 
water chamber d , which 
communicates with the 
boiler by a coned bush/ 
t i g h t e n e d  up by the

18061—2 3 1 -2
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bolts g  so as to make ifc steam-tight. The back 
ends o£ the tubes enter a similar inverted cbamber 
e fitted witb a coned bush i and bolts k .

1195. Gordon, G . April 25. [P r o v is io n a l
p r o te c t io n  o n ly .]

H e a tin g  a p p a r a tu s ;  h ea tin g  l i q u i d e ;  h ea tin g  
g a e e s  ;  h ea tin g  b y  s tea m  circxd a tion .—The steam or 
vapour, or steam and heated air, given off from a 
drying or evaporating apparatus, is conducted by 
pipes or passages into water or other liquid or 
amongst solids requiring to be heated, or into 
enclosed spaces or passages surrounded by or sur- 
rounding other spaces containing liquid or aëriform 
matters to be heated, or through heating-apparatus 
of any convenient kind in orderto obtain increased 
heat and pressure for use as motive power. The 
passage of the steam through the substances or 
apparatus may be effected by means of a draught, 
an “  injection,” fan, air pump, or any forcing or 
exbausting contrivance. In drying and burning, 
calcining, or carbonizing granular substances the 
bottoms of the retorts employed are continued 
below or outside the kiln or furnace, and pass

down through a vessel containing water to be 
heated or hâve internai chambers in which water 
circulâtes ; in some cases the apparatus forms, at 
once, drying, calcining, and cooliug chambers, the 
latter descending into or containing the water 
chambers. Perforated pipes or chambers, descend
ing through the mass in the drying &c. portions, 
communicate with pipes which lead to heat- 
utilizing apparatus, as described above.

1208. B o o th ,  T . April 26.
H e a t-r e ta in in g  ch a m b ers  a n d  the l ik e .—Yessels 

for containing glue, size, starch, gum, dyes, colours, 
Chemical solutions, food, or other liquids requiring 
to be kept hot are enclosed in one, two, or more 
outer chambers, one or ail of which are filled with 
dried sawdust or other non-conducting material. 
Or the outer chambers may be filled with hot 
water or left open to the air. In case the heat is 
to be retained for a long period, a metallic heater 
may be placed in the cbamber containing sawdust 
&c. A similar arrangement is used for keeping 
plates &c. warm ; an opening, closed by a lid when 
required, is provided for the removal of the plates.

1384. Bracew ell, W ., Pickup, W ., and 
Ziund, B . May 10.

S tea m  tra p e .— Sliding and oscillating-disc valves 
as deseribed below for steam engines are stated to 
be applicable to steam traps. The valves are 
formed with two or more parallel faces in different 
planes. The lower seating is seen at a, and the 
upper at a 1 ; b , b1 are the corresponding faces of the 
valve. The spindie c  is worked by a tappet 
eccentric &c. in the usual manner. The seating 
and valve are made with eight or other number of

Eerforations or ports in both faces. The parts 
etween the ports are recessed to reduce labour in 
facing up the surfaces. The valve is shown applied 

to the cylinder of a vertical engine. Fig. 9 shows 
a section of an oscillating dise valve with two 
faces. To admit steam graaually, the ports in the 
valve and seating may be so shaped that, instead of 
opening the wliole length of the ports simulta- 
neously, they are made to open only at one point, 
to answer the purpose of the V shape in ordinary 
slide valves.

1478. Dufrené, H . A ., [ F i e u r o t ,  C . ] .  May 18. [ P r o v is io n a lp r o te c t io n  o n ly . ]

H e a tin g  ga ees . — Relates to apparatus for transferring heat from one current of gas to another, 
for heating or cooling purposes, by means of metallic gauze or plates exposing large absorbing and 
radiating surfaces. The gauze or plates are contained in a receiver through “ each part ”  of which the 
two currents pass in opposite directions. The receiver is preferably cylindrical, and mounted to rotate, 
so that 11 its various parts .are presented successively like a sériés of prisms to the orifices of the two 
“ conduits, and will becoœe hot and cold alternately by the passage of the two currents.”
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149 7 . B a r fo rd , V .,  and S k e rm a n ,
May 20.

J . compartment by a separate pipe. A vent pipe 
from the upper compartment is conducted to the 
feed-cistern.

B o il in g  p a n s ;  
h ea tin g  w a ter .—Re
lates to a portable 
boiler suitable for 
agricultural p u r  
poses, such as boil
ing and steaming 
roots, heating water 
for washing, or for 
o t h e r  purposes.
The boiler consists 
of an upright cy- 
linder a  supported 
on legs or wheels.
It is fitted with a 
lid, for which a 
steamer d  can be 
substituted to con- 
tain roots &c. A 
firebox/is fitted in 
a projection e at 
th e  s i de  o f  the
cylinder so that it is surrounded by the water in 
the boiler. The fire is fed through a door k .

À

1595. R it c h ie , W . B ., and W illa n s ,  JT. G .
May 29. D r a w in g s  to  S p écifica tion .

H e a tin g  a i r ;  h ea tin g  w ater.—Air for drying peat, 
bricks, <Sc. in spécial chambers is warmed by the 
gas or waste heat from a blast f  urnace. A cylin- 
drical steam or water boiler is mounted liorizontally 
in the top of the furnace in which iron is being 
smelted with the use of peat. A pipe leads the 
steam or hot water to a heating coil or apparatus 
arranged in the current of air entering the drying- 
chambers ; the apparatus preferably comprises a 
number of spiral coils, placed one under the other, 
the steam passing through them in succession. 
The condensed water from the coils is collected 
and pumped back to the boiler. The waste heat 
of puddling, re-heating, and other reverberatory 
furnaces may be similarly employed, the boiler in 
this case being set up on end to form a part of the 
chimney or Hue.

1698. C rom p ton , J . June 10. [P r o v i s io n a l  
p r o te c t io n  on ly .\

H e a tin g  liq u id e .—For “ warming ” malt liquors 
or other beverages, air is exhausted by a small 
hand - pump from the vessels containing them, 
“  thereby allowing the latent heat in the liquor 
“  to be developed.”

1930. G o rd o n , G . July 2. D r a w in g s  to
S p écifica tion .

H e a tin g  a p p a r a tu s  a n d  m eth od s  o f  h ea tin g  ;  h ea t
in g  l i q u i d e ;  h ea tin g  ga ees .—Consists in utilizing 
the steam or vapour arising from ruoist and liquid 
substances which are being dried or evaporated 
for heating “ liquid, solid, or aëriform matters.” 
The steam &c. may be caused to permeate the 
substance to be heated, becoming thus condensed 
and parting with its latent heat, or it may be con
ducted into enclosed spaces or passages surrounded 
by, or surrounding, the substance to be heated. It 
may be caused to circulate, together with hot air, by 
fans, injectors, exhausters, or otherwise ; or its con
densation may cause a further supply to enter the 
heating-apparatus. The application of the inven
tion for employing the steam given ofï in drying 
articles that hâve been washed, to heat the water 
required for washing, is mentioned. The steam 
may be heated before it is thus utilized. Appa
ratus for washing, drying, and burning granular 
materials, such as charcoal, is illustrated in the 
Spécification, in which the water used in cooling 
the material after “  burning ” is led to the washing- 
tanks.

200 0 . B o u lt o n ,  M . P . W . July 8. D r a w 
in gs to  S p écifica tion .

M eth o d s  o f  h ea tin g  ;  h ea tin g  a ir .—Relates to air- 
compressors actuated by explosive gas, and consists, 
partly, in employing the products of explosion to 
heat the air compressed and for other heating 
purposes.

1673. C row e, K . June 7. [P r o v is io n a l
p r o te c t io n  only.']

H e a tin g  b u i ld in g s ;  h ea tin g  w a te r .—-In a hot- 
water circulating apparatus, to obviate the necessity 
of placing the boiler below the level of the cir
culating pipes, the heated water rising from the 
heating-surfaces of the boiler is collected in a 
separate compartment in the upper part of the 
boiler, whence it circulâtes through the pipes, 
returning to a compartment under or round the 
boiler and ashpit. Feedwater enters the lower

204 5 . W ilk in s ,  P . July 12. D r a w in g s  to  
S p écifica tion .

T h erm osta ts . — In burners consuming carbu- 
retted air or gas, together with vaporized hydro- 
carbons, a métal rod is so arranged that, through 
its expansion by the heat of the flame, it actuates 
the cock regulating or checking the supply of gas 
or air.

5



H e a t in g  b y  s team  
c ir c u la tio n  ;  h ea tin g  
b u ild in g s  ;  h ea tin g  
lig u id s .—Relates to 
s t e a m  heat i ng-  
apparatus, shown 
as applied to a 
drying - floor, but 
applicable for heat
ing other buildings 
or for boiling in 
brewing or similar 
operations, or for 
other heating pur- 
poses. The pipes 
C, C\ Fig. 2, fixed 
under the floor, are 
supplied witb steam
from the boiler A, the supply being regulated by the stop-cock B. The steam, after circulating through 
the pipes, returns—as hot water—to the boiler through the pipe D, which is provided with the air-coek 
E and the stop-cock F. The cock E is first openod to allow the air to escape from the pipes, and is thon 
closed, the stop-cock F being then opened.

212 5 . T a y lo r ,  W . July 20.
H e a tin g  bu ild in gs  ;  h ea tin g  a ir .—Relates to pipes 

for ventilating, heatiug, and 1 vaporizing ’ hot- 
houses and other buildings and résidences. The 
pipes are cast or fitted with closed troughs or 
chambers b upon them to contain water or other 
liquid to a certain depth, and above the surface of 
the water to form a passage for a current of air, 
the pipe proper conveying the heating - agent, 
either hot water or steam. The air passing 
through the chamber, as shown by arrows, becomes heated and moistencd or charged with steam.

2150. Sim pson, W ., and K ow itt, W . July 24.
H e a tin g  b u ild in g s .—Re

lates to the construction 
of semicircular roofs for 
horticultural and other 
buildings, and to their 
application to tbe pur- 
poses of heating by hot- 
water circulation, being 
an improvement on the 
invention described in 
Spécification No. 962, 
A.D. 1866. The prin- 
cipals arc formed of a 
séries of short lengtlis U 
of métal tubing, having 
turned and sliouldercd 
ends which are fitted 
into, and connected by, 
eruciform socket pièces 
E. The two end ones 
act, respectively, as the 
induction and eduction 
pipes, and communicate 
by means of horizontal 
tubes of métal which 
serve also as cross-ties
or purlins, and pass through the socket pièces o f the intermediate principals, th; latter not forming iny 
part of the System.
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223 5 . H a r lo w , B . Aug. 2.
H e a tin g  w a ter .—R e -

lates to boilers which 
may be employed f o r  
heating water for public 
buildings and for horti- 
culturaî and other pur- 
poses. The vertical pipes 
or tubes a  are connected 
at tlieir upper ends to a 
drum b, and at their 
lower ends to the hollow 
ring c , which may be 
connected by a pipe h 
with a hollow ring /

Fm i t î

supporting tubular or other firebars g . The vertical 
pipes are double, the portion d  being connected by 
the passages c, e  ; or the tubes a  may be of a broad 
flat form projecting into the furnace. Several 
other modifications are shown and described in the 
Spécification. The portion d , being more exposed 
to the action of the tire, promotes the circulation 
of the water. The boiler may be fitted with flow 
and return pipes. Such boilers may be in brick- 
work in the ordinary manner, but an additional 
flue is formed over the top portion of the tubes ; 
or they may be heated by the waste gases from 
puddling or other furnaces. Such a boiler may 
also be set partly beneath the end of an ordinary 
cylindrical boiler, with which it is connected by a 
pipe or pipes.

2243. S m ith , J . Aug. 3.

H ea tin g  liq u id e .—Relates to means for heating bleaching or cleansing liquid and thus promoting its 
circulation through kiers for bleaching raw flax, flax yarns, and linen fabrics, or for bleaching and 
scouring other fabrics and fabrous materials. The material is placed on a grid b in the kier a, which is 
charged through a manhole c . A pipe d  leads from the upper part, and a pipe h from the lower part of the 
kier; a pipe connecting the pipes d and h is heated inorder to produce a circulation as indicated by thearrow. 
In the form shown in the Figure, the liquid is heated by an atmospheric gas burner similar to that 
described in Spécification No. 2636, A.D. 1865, consisting of an inner perforated tube i, and an outer 
perforated tube y. Gas and air are supplied to the inner tube by cocks /', le1 respectively, and air for 
combustion is supplied by a cock f1. The burner is enclosed in a casing k  in a horizontal limb /  of the 
tube which connects the pipes /a n d  h ; the products of combustion pass away by a pipe l  through the 
vertical limb e. The upper part of the tube e  is fitted with a gauge and safety-valve.

2361. W a v ish , J . Aug. 17. [P r o c i s io n a l  p r o te c t io n  o n ly .]
H e a tin g  w ater for heating glass houses &c. Over an oil lamp with a métal chimney, and within a 

casing, is placed a tubular boiler, one of the tubes, which is prcferably conical, being immediately 
over the lamp. The tubes are provided with caps to retard the draught. Flow and return pipes to 
the boiler are connected with a cistern.

____
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2500 . G r a h a m , H . G . Sept. 4. [ P r o -
v is io n a l p r o te c t io n  o n ly .]
H e a tin g  liq u id e .—Relates to apparatus for heat

ing, boiling, agitating, and raising size and otber 
liquids. The size &c. is passed through a spiral 
tube, which is wound around a straight tube, 
through which steam or heated air is passed ; or 
two spiral tubes may be used, one within the other. 
Either of the above forms of apparatus may be en- 
closed in a steam-tight cylindrical vessel, with 
tubes communicating from ittothe innermost tube. 
To raise or agitate the size &c., the apparatus is 
made to revolve in the manner of an archimedean 
screw.

tube d  arranged as shown to an enlarged scale in 
Fig. 4. They are secured in place by bushes of 
non-corrosive métal brazed or otherwise attached 
to their upper ends and screwed into the “  coil.” Or 
the tops of the tubes may be made slightly conical 
so that they form a tight joint in conical holes in 
a boiler &c. when inserted from inside. The tubes 
are heated by the gases from a furnace with side 
doors. After heating the tops of the tubes, the 
gases return below the partition g  among their 
lower ends, and, ascending the flue k , pass above 
the “  coil ” to the chimney. A supplementary fur
nace communicating by the flue o may be applied 
in large apparatus.

2593. B atho, W . F . Sept. 13.

zontal chamber or “  coil ”  with pendant circulating 
tubes. The pendent tubes may be applied to any 
description of boiler or apparatus. In the arrange
ment shown in Fig. 1, the “ coil”  consists of a 
cast-metal chamber a  with a continuons serpentine 
passage from which the tubes c , c  dépend. A 
modi fied form of “  coil,”  arranged in two superposed 
sériés, is shown in Fig. 6. Either form may be 
made in two parts by casting or stamping, the 
parts being united by flanged joints or otherwise. 
The tubes are constructed with an inner circulation

2630. Clarkson, T . C. Sept. 19. D r a w in g s
to  S p écifica tion .

N o n -c o n d u c tin g  c o v erh ig s .—Consists chiefly in the 
employment of West Indian cork wood in combina
tion with other materials partly described in Spécifi
cations No. 12,466, A.D. 1849, No. 84, A.D. 1856, 
and No. 2579, A.D. 1863, for various purposes. 
Railway carriages and wagons are made heat and 
dust proof by covering them with ‘ cork material,' 
or the bodies of the vehicles may be built up of 
layers of cork wood, canvas, and leather cemented 
together.

2674. Bltctaie, C. Sept. 23. D ra xc in g s  to  
S p écifica tion .

H e a tin g  a ir .—The products of combustion from 
gas burners or furnaces used for heating a steam 
generator are conducted by pipes, flues, or other 
ducts through casings or heat réceptacles for 
heating air, for warming buildings, &c.

2701. W o o d -
c o c k , W .
Sept. 25.

H e a tin g  b u i l d 
in gs .—Stoves D are 
placed in a chamber 
B connected with 
the building to be 
warmed and venti- 
lated by flues con- 
veying cool air to, 
and warm air from, 
the stove. T h e  
heat of the pro
ducts of combus
tion is utilized by 
causing them to 
pas s  through a 
dummy stove or 
métal drums I or 
pipes K attached 
to the end of the 
stove pipe, or the 
stove pipe itself 
may be enlarged.

8
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2760. A llibon, G-., and M anbré, A . Oct. 1.
D ig e s te r s .—A metal-lincd “  boiler” or closed vessel 

for heating varions substances under high pressure 
for the production of saccharine and other pro- 
ducts is constructed of flanged sections of wrought 
or cast iron, sheets of lead or other lining métal 
being gripped between the Ranges, which are bolted 
together, as shown in Fig. 7. Fig. 1 shows such a 
vessel constructed of semi-cylindrical section and 
domed ends. At the corners where four sections 
meet, the joints are made tigliter by the use of 
clips o1, a ', which are bolted to the circumferential 
Ranges and drawn together by screw bolts. Pièces 
are eut out of the lining plates, where they meet 
at the corner joints, and replaced by a single piece 
of the same métal to make a better joint. The 
apparatus is stated to be specially suitable for use 
in the conversion of cereal and vegetable substances 
into saccharine matter in the matmer described in 
Spécification No. 552, A.D. 1864. It may also be 
used forpurifying saccharine matter obtained from 
malt, fruit, cane, or beet-root, for treating fatty 
matter with acid at a high température, or in other 
Chemical operations. A pipe for introducing high- 
pressure steam to act on the material being treated may be fitted to the vessel.

2773. Nelson,
J . H ., and
E r i g - g s ,  T .
Oct. 2.

H e a tin g  w a ter .— 
For heating water 
to be used in steam 
boilers and other 
vessels, dye-pans 
and vats b e i n g  
m e n t i o n e d ,  an 
“ auxi l iary fluid 
“  boiler ” is placed 
in the main flue. 
It is fitted with 
cross water-tubes 
as s h o w n .  The 
water is supplied 
at d  and passes  
through the pipe c  
to the main boiler.

2780. Spence, W ., [ H a n o i ,  A .  C . J .  rf«].
Oct. 3. D r a w in g s  to  S p écifica tion .

H e a tin g  liq u id e  ;  h ea ting  b y  l iq u id  c ir cu la tio n .—  
Consists in the application of hot-water coils for 
heating boilers or for other heating pnrposes. 
Tbree sets of coils are used, the lowest of which 
surrounds brickwork ,Vc. in a furnace, and the 
other two are preferably arranged to give two 
grades of heat. The first coil is fiiled by a supply

pipe closed by a stopper ; the System is fitted with 
a safety arrangement to allow fo r  expansion, and 
with a pressure gauge.

2792 . F in k u s , H . Oct. 4.
T h erm osta ts .—Relates to automatic regulators 

for controlling the supply of liquid fuel, super- 
heated steam, and heated air to burner apparatus 
for furnaces, or for controlling the dampers of 
such furnaces. The régulation is efïected by a 
bimetallic pyrométrie bar, and the apparatus may 
be adapted to a continuous or intermittent supply. 
The bimetallic bar is fixed at one end and exposed 
to the heat of the furnace. In the form of appa
ratus shown in Fig. 1 (Sheet 8), the bimetallic bar 
(not shown) acts through the lever arm p  and a 
segmentai rack and pinion g , h , to rotate a cylinder 
A on which are mounted a sériés of projections 
corresponding to various températures, and so 
arranged that they corne successively to the top as 
the corresponding températures are reached. The 
apparatus being set to act at a particular tempéra
ture, the corresponding projection, on coming to 
the top, moves, transversely, a sliding piece on a 
longitudinally-adjustable f  rame above the cylinder. 
The sliding piece is connected by levers and links 
as shown with the distributing-valve of a steam 
cylinder B, the piston of which is connected to a 
lever e. This lever opérâtes the supply cocks or 
damper, and also adjusts the frame above the 
cylinder A so as to bring the transverse sliding 
piece into position to be acted on in the reverse 
way by the next higher or lower projection on the 
cylinder when the température has risen or fallen, 
in conséquence of the adjustment, beyond a 
certain limit. Fig. 3 (Sheet 8) shows another 
form, arranged for controlling an intermittent 
supply. The pyrométrie bar opérâtes the valve of



VIRTUAL MUSEUM 1867] ABRIDGMENT CL ASS HEATING. [1867

the steain cylinder A directly, and the piston-rod 
acts, by means of tappet gear, as shown, to raise a 
weighted lever /  until it falls over on the other 
side thus opening or closing the supply cocks as

former case, the circulation pipes terminate in “  a 
“  conical coil or box covered with flat rope or 
“ other substance capable of producing heat by 
“  friction.”

required. By means of the gab lever, shown in 
dotted lines at j ,  a positive connection may be 
made between the weighted lever and the piston- 
rod to couvert the apparatus into a continuons 
regulator. In a third form, shown in Fig. 4 
(Sheet 8), the regulator consista of a steam 
cylinder A, the piston-rod of which is connected 
below to a weighted lever d . The up-stroke of 
the piston is caused to lift the plunger of a 
cataraet / .  The valve a  of the steam cylinder is 
automatically actuated by tappet levers q , q ',  
worked by rods connected to the cataraet plunger 
so that the piston is continuously reciprocated at 
intervals depending on the position of the cock 
i  of the cataraet, which is adjusted by the 
pyrométrie bar.

2862 . W r ig h t, R .  A . Oet. 11. [P r o v i e io n u l  
p r o te c t io n  on ly .']

H e a l in g  b u ild in g s  ci-c. ;  h ea lin g  liq u id s  —  Consists 
in using a solution of glycérine in place of water 
for heating bouses and other structures by means 
of circulation pipes. The solution may be heated 
by means of friction or by a furnace. In the

2890. B o n n e v ille ,  H . A ., [ C orn e ll, L . ll.\ . 
Oct. 15. [ P r o v is io n a l p r o te c t io n  on ly .']

H e a tin g  ga ses . — Consists, mainly, in so con- 
structing pipes or tubes in which steam or other 
vapour is superheated that barrière are opposed to 
the passage of the steam or vapour, and in so 
arranging them that the steam or vapour to be 
heated is broken up and caused to strike against 
the sides of the tubes. At these points the tubes 
admit of the expansion of the steam or vapour, 
which is caused to contract on its further passage 
through the tubes. The arrangement of the tubes 
is shown in the Figure. The “  cylinders ”  F, F1 are 
connected by the arched pipes J, J. Steam is led 
from the boiler to the superlieater through the 
pipe D. The pipes M and R  convey the super
heated steam or vapour back to the boiler. The 
grate is shown at C.

Oct. 22.296 8 . W h ite , J .
H e a lin g  a i r  ;  h ea t

in g  b u i l d i n g s .—
Vitiated airis with- 
drawn from a room 
through apertures 
a  in the ceiling, 
passes along chan- 
nels 4 to a chamber 
c  behind the fire- 
grate d , and is con- 
ducted through the 
tube e into the Hue 
/ .  Apertures may 
also be formed in 
the wall near the 
ceiling leading by 
p a s s a g e s  to the 
chamber c, which 
may, in some cases, 
be heated by gas or 
oil burners. Valves 
to regulate th e  
draught of air may 
also be employed.
The air heated in 
the chamber c  may be made to pass around and 
thereby warm the room before escaping to the 
flue/.
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3000. Fisken, W ., and Fisken, » .  Oct. 25.

H e a lin g  in oter .—A steam or other boiler is con- 
structed o£ wcdge-shaped sections of the form 
shown in Fig. 5 in cross-section. Fig. 3 shows a 
longitudinal section of the complété boiler. The 
cross-sectional area of the inwardly-projeeting 
portion of eacli section diminishes from the water- 
line downwards, the spaces between them for the 
passage of furnacc gases being corrcspondingly 
enlarged. The sections are supported and con
nected together by solid or hollow stays s, s1 
which may be supplemented by binding-rings 
outside. Feed is supplied from a ring D, which 
may embrace the boiler, and steam is drawn off 
from a receiving-riug C.

3148. Brinjes, J. F . Nov. 7.

H e a lin g  liq u id s . 
—Relates to appa- 
ratus for distilliug, 
also applicable for 
heating l i qu i ds .  
Fig. 1 shows appa- 
ratus for the frac- 
tional distillation 
of liquids. T h e  
distilling-vessels C, 
which are prefer- 
ably cylindrical, are 
arranged one above 
another in a flue 
or heat chamber B 
over a furnace A, 
a n d  a re  rotated 
by a main sbaft 
through spur gear- 
ing E. The end 
c o v e r s  c  of the 
vessels C are each 
cast with a duct d, 
w h i c h eommuni- 
cates w i t h  t h e  
vessel C and with 
the hollow shaft e, 
and forms a con
tinuation of a spiral 
or helical passage, 
formed in the ves
sel by a spiral rib 
or archimedean 
screw/ .  The ends 
of the trunnions e  
u p o n which the 
vessels C rotate fit
into conical cast-métal ground caps g , connected with 
together, and pipes 1 leading to the condensing-worms 
mouthpiece h  fits into each trunnion e, as shown, to 
pipes I. The liquid to be distilled is fed into the 
traversing the passage/  passes thence to the lower vessels

pipes H by which the vessels are coupled 
K contained in a water réservoir L. A 

convey the products of distillation to the 
top vessel C through a pipe M, and after 

by the ducts d  and pipes H. The vessels C
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are each connected with a separate condenser from which the distillate may be drawn off by pipes 
and cocks. Instead of the spiral passages to ensure the liquid travelling from one end to the other 
of the vessels, the vessels may be placed slightly inclined. A pipe P connects the lowest vessel C 
with a worm Q for condensing the fluid residuum or “  bottoms.”  The chimney N of the beat 
chamber B is fitted with a damper for regulating the dranght. The supply of liquid to the apparatus 
may be regulated by a valve m  which may be rendered automatic by connecting it through levers 
and rods n  with a bar o  placed across the heat chamber, so that the expansion and contraction of 
the bar, as the température rises and falls, opérâtes the valve. The speed of the rotation of the 
vessels C may be similarly regulated, according to the heat of the furnace, by connecting the bar o 
with the steam or expansion valve of an engine driving the apparatus. The vessels may be heated 
by steam jackets or by an open fire.

3 1 5 5 . S m ith , J . W ., and P e t it je a n ,  T . Nov. 8. [ P r o v ie io n a l  p r o te c t io n  r e fu s e d .]
H e a tin g  b u ild in gs  ;  h ea tin g  w a ter .—Buildings are heated by gas made in a producer which is jacketed 

to hold water for heating, and also by water circulation. The apparatus is placed in a chamber, prefer- 
ably in the basement, to which air can be supplied for ventilation. The water surrounding the gas- 
producer is available for establishing a circulation of hot water through pipes to any part of the 
building.

3 21 2 . C la rk , A .  ÏŒ., [B a r r e t , Nov. 13.
H e a tin g  liq u id e .—Relates to 

means for obtain ing continuons 
circulation in boilers. T h e  
Figures show the application to 
a marine boiler, but the arrange
ment may be adapted for use 
in any apparatus for heating 
liquids. Vertical tubes a , which 
may be cylindrical or conical 
and are closed at the lower end 
by plugs b, project into the flue 
from a horizontal tube-plate c  
strengthened by ribs d . Each 
tube is divided by a vertical or 
inclined diaphragm f  reaching 
nearly to the bottom. The 
diaphragm is in some cases bent 
or curved in horizontal section, 
to increase the surface. This 
arrangement produces a con- 
tinnous and rapid current in 
the tubes a , as the water on one 
side of the diaphragm is more exposed to the action of the furnace gases than that on the other, 
and deposits in the tubes are thus prevented. Division plates g  are placed in the lower portion of 
the water space, and vertical tubes h, funnel-shaped at the top and made in détachable parts, are 
placed in the water spaces separating the furnaces, to further promote circulation. In the case of 
vertical boilers, when the tubes are directly over the furnace, the diaphragms/ are inclined.

329 0 . B r e w s te r , W ., [B r o w n , J . ] .  Nov. 20.
B o ilin g -p a n s .—Relates to apparatus for use in 

boiling or washing fabrics, clothes, &c., and con- 
sists of means for circulating the wash liquor 
through the material. The vessel or vat a  is 
fitted with a perforated false bottom b, and the 
space above the false bottom is put into communi
cation with the space below it by tubes c , c . The 
false bottom is supported by legs or by a rim b’ . 
The circulating tubes c  may be attached to the

327 7 . A n d e rs o n , W . Nov. 19. D r a w in g s  
to  S p écifica tion .

M éth o d e  o f  h ea tin g .—The steam given ofî! from 
a sériés of vessels for evaporating alkaline or other 
solutions is led to a steam chest in connection with 
“ apparatus required to be heated.”

12
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vessel a  or may be carried outside it, and a double 
partition may be used.

3385. Xiake, W . R.., [D u d le y ,  D . B . ] .  Nov. 29. 
[L e t te r s  P a te n t  v o id  f o r  w ant o f  F i n a l  S p éc ifi
ca tion .']

B o ilin g -p a n s .—Relates to means for producing 
tbe circulation of water or other cleansing-liquid 
or steam through a boiler for use in boiling or 
washing fabrics, clothes, and fibres. The boiler is 
divided into an upper and lower chamber, sepa- 
rated by a perforated and lower partition and 
communicating with each other by means of tubes 
which extend from the lower chamber nearly to 
the top of the upper chamber in which the articles 
to be washed are placed. The boiler is closed, and 
is furnished with a safety-valve.

3395. Newton, A . V ., [S ta p les , 31. W . ] .
Nov. 29. [P r o v ie io n a l  p r o tec t io n  o n ly .]

B o ilin g -p a n s .—A boiler for cleansing clothes is 
fitted with a perforated false bottom to receive the 
clothes, and at its sides vertical pipes are provided, 
which communicate with the space below the false 
bottom, and with the space at the upper part of 
the boiler, or above the pile of clothes. To charge 
the boiler, it is provided with a removable cover 
which is held in its place against internai pressure. 
Water is admitted to the space below the false 
bottom, and when the clothes are in place they 
may be covered by a loose perforated plate. On 
the application of heat, the water is forced up the 
vertical passages and discbarged upon the perfo
rated plate, or upon the clothes, whence it passes 
down through the mass, and again reaches the 
bottom of the boiler. This action is repeated, so 
that the circulation is continuous. The cover of 
the boiler is fitted with a safety-valve.

3413. W oolfield, J. C. Dec. 2.
H e a tin g  ica ter  for warming buildings. The 

boiler is constructed with a horizontal shell of
13

cylindrical, rectangular, or other form, and an 
inner flue tube United to it at the front end. The 
flue tube is divided longitudinally into a lower 
compartment or ashpit, an intermediate or fire 
space with doors in front and with a firegrate and 
dead-plate, and an upper or return flue leading to 
the chimney &c. The upper division wall may be 
of firebrick or in the form of a water bridge or 
space. The back end of the outer shell has a 
manhole cover for giving access to the boiler for 
cleaning purposes ; in the case of a rectangular 
shell the manhole may be on the upper part.

3457. Kerring-, W . A . Dec. 4.

H e a tin g  w a ter .—Relates to the application of 
the exhaust steam of liigh-pressure engines for 
heating water to warm the building in which the 
engine is situated. In a closed tank a  containing 
water is placed a “  coil ”  d , to which the exhaust 
steam is supplied by the pipe b. The pipes are 
inclined so that the water of condensation falls 
to the bottom and passes out by a tube e  and may 
be returned to the boiler &c. The end boxes c, c* 
are so arranged that the steam circulâtes through 
alternate rows of pipes. The water heated in the 
cistern a  flows through the pipe /  into the heating- 
apparatus in the building, and returns by the 
pipe g . The “  coil ” consista of a number of pipes 
d  jointed at each end to sockets c* in boxes c , cx 
by means of two india-rubber rings with a packing 
of hemp, gold size, and red lead between them.

3487 . F a rtington, J. Dec. 7. [P r o v i e io n a l
p r o te c t io n  o n ly . ]

H e a tin g  a ir  ;  h ea tin g  b u ild in g s .—At the back of 
an ordinary fireplace is an air chamber of métal, 
fireclay, brick, &c. to which cold air is admitted 
through a pipe with a regulating-valve. The 
heated air ascends through pipes into the various 
rooms &c., into which it may be allowed to escape, 
or the rooms may be heated by radiation.
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3627 . K enyon , J. Dec. 21.

B n ilin g -p a n g .—For boiling size before it is 
admittod into the size troughs of machines for 
sizing cotton warps, and yarns of silk, wool, linen, 
&c., a closed vessel «, preferably of cast iron lined 
with copper or entirely of ;copper, is employed,

connected to the size trough h by a pipe h . TJn- 
boiled or partially-boiled size is forced into the 
vessel e  through a pipe / , and, when the required 
level is reached, a flo a t /3 closes the valve f - .  Tht 
cock g 3 in a steam pipe g  is then opened to admil 
steam to a perforated pipe g*. The size is thus 
boiled, and when the required steam pressure is 
reached the cock h1 is opened to allow the size to 
be forced into the trough b, the level in the lattei 
being controlled by a float A2 acting on a valve h'.

3678. Steele, 9 .  Dec. 27. [P r o v is io n a lp r o -\
tection  only.']

H e a tin g  l iq u id s ;  h ea tin g  g a s e s .—Relates to appa- 
ratus for heating and agitating liquid or fluid sub
stances. A central steam pipe, connected with 
arms or a coil, is rotatcd in the vessel containing 
the substance under treatment. Steam is admitted 
at one end of the pipe and discharged at the other. 
A steam trap may be used to receive the condensed 
water. The coils may be perforated. Stationary 
pipes may be employed in a similar manner.

A.D. 1868.

146. Broom an,
Jan. 16.

H e a tin g  w a te r  for 
baths. Fig. 11 shows 
a gas water-heater 
f o r  b a t h s ;  the 
water enters by the 
pipe a  and leaves 
by the pipe b , and 
fills the whole of 
the space c. A 
vessel /  may con- 
tain towels &c. to 
be warmed.

C. 9 . , [J a c q u e t , F .  A.]. 161. Burrow s, S ., and Burrows, E.
Jan. 17.

H e a tin g  b u ild in gs.
—Steam heating- 
pipes are so ar- 
ranged that  t h e  
water of condensa
tion is automatic- 
ally returned to the 
b o i 1 e r. An in- 
verted hollow cône 

f  is fixed to the top 
of the boiler by a 
flange. The apex 
of the cône termi
nâtes in a- small 
tube, which extends 
belowthe low-water 
level. The heating-pipes are arranged to take a
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direct course through the building, and are pre- 
ferably constructed of a small diameier. Steam is 
admitted to the p:pes throngh a cock c, the valved  
being open to admit of the escape of air. The 
valve d  is then closed, and the water of condensa
tion, being urged downwards by its own weight, 
passes through the cône into the boiler. This 
resuit may also be obtained by gradually reducing 
the internai diameter of the return pipes. A blow- 
ofE cock g  is provided for maintaining a clear 
passage through the cône to the boiler.

208. H a v e ll,  C. H.. Jan. 21. [ P r o v is io n a l
p ro tec t io n  on t  g . ]

H ea tin g  w a ter  for baths &c. A closed métal 
charaber, submerged in the water, contains a 
burner, preferably formed of a coiled tube per
forated ou its upper and lower sides. The gas 
tube passes ont through an inclined outer tube, 
which projects above the water level to admit air 
for combustion. A central ehimney rises above 
the water. Charcoal or other fuel may be used 
instead of gas.

237 . O ram , W . Jan. 23.

H e a tin g  b u ild in gs &c . ;  h ea tin g  b y  s tea m  cir cu la tio n .  
—Relates to steam apparatus for heating buiidings, 
glass houses, drying-cylinders, &c. A tube e con- 
ducts steam from the boiler or generator d  into 
larger pipes/, laid in the various compartments of 
the building &c., and connected again with the 
boiler, as shown, by a small pipe p, considerably 
less in bore than the tube e. By this means a con
stant circulation is maintained. When steam is 
first turned into the pipes, the tap h  of a discharge 
pipe h is opened simultaneously with the tap i  of 
the steam pipe e, and is kept open until any water 
which may hâve accumulated in the pipes has been 
discharged, whereupon the tap h  is closed and the 
tap l  of the return pipe opened, so that the steam 
is enabled to circulate.

239 . H o d g e , K . Jan. 23.

H e a tin g  w a ter .—Relates to boilers heated by gas 
for supplying hot water for heating buildings. 
Two concentric dômes o and p  are secured together 
steam-tight, and the intermediate space is filled 
with water which circulâtes through pipes q , q l 
and the hot-water pipes in the building &c. The 
gas jets l  are placed within the cylinder p1. They 
are lit at the door m , which slides over a wire- 
gauze slieet n  through which air is admitted, if re
quired. The air enters from an opening i under 
the floor, and the products of combustion and 
heated air ave carried outside the building by the 
Hue v .

246 . A l l ib o n ,  G-., and M a n b ré , A . Jan. 23.
H e a tin g  w a te r .—

Relates mainly to 
steam generators, 
though the inven
tion is applicable 
also to boilers for 
heating water for 
manuf  acturing,  
sanitary, and other 
purposes. Twocon- 
c e n t r i c annular 
w a t e r  chambers, 
with a flue space 
between them, are 
arranged as shown, 
the inner one a, b, 
which is open at 
th e  top,  forming 
the firebox, and the 
outer one c, d  being 
surmounted by a 
domed steam and 
water space. Tubes 
e , e  connect the 

I upper water space
15
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with the inner annular chamber, and a water cbamber /  dépends into the firebox, with which it 
is connected by tubes g , g . The tubes are made slightly tapered, and are screwed into the plates, 
the larger ends being caulked over. After passing through the annular flue space, the furnace gases 
pass into a flue i  surrounding the base of the boiler, whence it escapes by tbe chimney. The 
flue is preferably surrounded by a water jacket in which the feedwater is heated. This construction 
of boiler is said to promote the circulation of water. A  modified form of boiler, more especially 
suitable for marine purposes, is illustrated in the Spécification, in which the annular chambers are 
enlarged at their bases, and are shorter than in the construction here shown.

265 . I l i t c h ie ,  C. Jan. 25. D r a w h ig s  to
S pécifica tion .

H e a tin g  a ir .—Air for ventilation is heated by 
steam or hot-water pipes. A  System of circulating 
pipes is connected with a steam generator or hot- 
water boiler, the steam or water flowing through 
the uppermost pipe and returning through tlie 
lowest. The pipes are enclosed in a compartment 
through which air passes, diapliragms being pro- 
vided to cause the air to circulate over the pipes. 
Steam may be allowed to mingle with the air to 
moisten it. Compartments containing heating- 
pipes may be formed in the frames of Windows, 
verandahs, &c., or the heating-apparatus may be 
placed in the floor of a verandah.

H e a tin g  w a ter .—Métal rods or heat-conductors 
Project from a boiler into the furnace which beats 
it, to assist the conduction of heat to the water.

272 . W ir th , T ., [M d lle r ,  P .  C., and W a lte r ,  
J1.]. Jan. 25.

which are horizontal channels a1 and which are 
provided with tapered vertical gills a  forming 
channels a - through which the hot gases pass. The 
liquid &c. to be heated enters by a cock b, passes

through the lower horizontal channel a1, through 
the connecting-piece il, then through the next 
horizontal channel, and so on, finally flowing out 
through the upper cock c . Near the furnace the 
gills or divisions a  are formed thicker, and the 
horizontal channels o1 are placed doser together.

279 . Z tcn d le , W . E . Jan. 27.

H e a tin g  b u ild in gs  d e .  — Relates to frames or 
sheliers of earthenware and glass for protecting 
or forcing fruit trees and vegetables. Heating 
flues, pipes, or tanks for hot air or hot water are 
placed below the rows of plants or trees and 
covered over with sand, gravel, or similar substances 
so that the heat shall be given out gradually. When 
a whole set of protectors or frames has to be heated, 
a long flue is constructed under the centre portion 
having separate branch flues running right and left 
under each protector. At the end of each branch 
flue is a valve or damper, by means of which the 
température of any frame may be regulated so 
that it is possible to keep up a constant succession 
of fruit by bringing forward the protectors or 
frames one after the other. Other structures may 
be similarly heated.

293 . H y d e s , T .,  and B e n n e tt ,  J . Jan. 28.
[P r o v is io n a l  p r o te c t io n  only.~\

H e a tin g  g a s e s ;  h ea tin g  liq u id s .—The conduits 
or tubes through which the heating-medium 
or the liquid to be heated passes hâve guides 
to direct the liquids or gases on to the
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surfaces thereof. In the case of a vertical furnace. 
flue guides are fixed inside the flue with horizontal 
partitions which cause the gases to follow a cir- 
cuitous path. Chambers are formed on the outside 
of the flue through which cold air or water circu
lâtes. Fiat surfaces may hâve similar guides or 
directing-plates.

360. W eem s, J ., and W eem s, W . Feb. 3.

FIC.16.

H e a tin g  a ir .—Air is heated for use in drying &c. 
by passage through tubes 75 fixed in métal ends in 
a cylindrieal métal case 74 to which steam is intro- 
duced by a pipe 76. The waste steam of the steam 
fan 77 which forces the air through the apparatus, 
or the exhaust steam of a steam engine, or 
superheated steam, may be employed.

372. Jones, R.. A . Feb. 4.
JJ e  a  t i n  g  a i r .—

Relates to means Fl 
for heating air for '  
ventilation. Fresh 
air is admitted by 
the pipe c, and is 
heated in its pas
s age  through a 
chamber or sériés
of pipes b. T h e  !__
chamber b  is en-
ciosed in an outer vessel a  containing water, and a 
valve e  is provided by which steam from the outer 
chamber may be admitted to the inner chamber 
for the purpose of moistening the air. The outer 
chamber may contain sand or hot air instead of 
water. The air may be heated by hot-water or 
hot-air pipes in connection with a stove ; or a gas 
or other burner may be placed beneath the 
vessel a , and the outer vessel may be connected 
with a circulating System of hot-air or water 
pipes. The air passages are provided with valves 
or dampers.

532. H inks, J ., and H inks, J. Feb. 18.
H ea tin g  w a ter .—Relates to oil-heated apparatus 

which also serves as a stove and a lamp for lighting. 
The body of the stove consists of a hollow per- 
forated métal cylinder a  fixed upon a glass cylinder 
a 1 with a perforated métal bottom through a hole 
in which the burner b passes. On the top of the 
cylinder a  a hot-water boiler or réservoir h is fitted, 
baving a conical flue i  rising through it connected 
with a 1 by a hollow cône «■'. A perforated cover le

may be placed over the boiler and the flue to 
allow the hot gases and steam to escape and warm

the room. An oven or a combined boiler and 
steamer may be substituted for the boiler.

K ie r s  —  A flanged perforated wrought-iron pipe 
b is introduced iuto tlie interior of kiers wl ich are

2
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subjected to pressure. This pipe reaches from one end to the other of the kier a , and the flanges 
are attached or riveted to the end plates, thus forming a strong stay and preventing explosion. 
The pipe is vertical and central in the kier, and is perforated to admit the steam or liquor.

594. Newton, A . V ., [N o b le s , W . H ., and N o b le s , M . F.]. Feb. 22. [P r o v is io n a l  p ro tec t io n  
only."]

H e a tin g  b u i ld in g s ;  k e a tin g  a ir .—lu stearn-boiler or other furuaces the products of combustion are 
forced by a fan <xc. back to the ashpit. The fan casing is fitted with a pipe from which the gases 
may be led away to heat rooms &c. The masonry surrounding the boiler is lined with pipes through 
which air for heating a building is driven by a fan.

619. X>e R oy, F. Feb. 25. [P r o v i s io n a l  p r o te c t io n  only.~\

N o n -c o n d u c tin g  c o v e r in gs a n d  c om p os ition s .—Relates to compositions such as are described in Spécifica
tion No. 864, A.D. 1865, for coating boilers, steam pipes, charcoal filters, pumps, cylinders, water pipes, 
and other apparatus to be protectea from heat or cold. Brick clay, powdered charcoal, sawdust, fuel 
sweepings, cow hair, coco-nut fibre, wheat flour, yeast, residues from the conversion of starch into 
sugar, water, and cotton foots oil, are mixed by stirring in a suitable vessel. The mixed substances are 
then placed in a fermenting vat, and, by being exposed to a certain température, are caused to 
ferment and thus to produce a homogeneous self-adhesive substance. For covering boilers &c. the 
composition is strengthened at intervals by hoop iron secured by screws.

636. K err, R . Feb. 25. [ P r o v i s i o n a l p r o t e c 
t io n  only.~\

H ea tin g  b u ild in g s  <£c.—Relates to ineans for 
heating conservatories and the like. A trough or 
vessel containing water & c. is placed in the conser- 
vatory, and steam or bot air or gases passed 
through pipes or passages in it. The water is 
thereby evaporated, warming and moistening the 
atmosphère. Hot air is also introduced by fans &c.

777. Eastw ood. J. March 6.
H e a tin g  liq u id e . —

Size is heated in an 
apparatus similar to 
t h a t described i n 
Spécification No. 2883,
A.D. 1865. As shown 
in Fig. 6, the size is 
fed to a coiled pipe B' 
in a steam chest ; it 
passes from the coil 
to a jacket B1 sur
rounding the s tea m  
chest, and ftows away 
to the size box at B;.
The flow of size is 
regulated byan adj ast
able plug cock, shown 
in Fig. 7. The plug 
e1 contains an internai 
p l ug  c w h i c h  is 
adjusted by a screw 
spindle c -  and hand-

wheel. The cock is actuated by a lever D driven 
from a eountershaft through bevel gearing, a 
crank, and pin-and-slot mechanism, or through an 
eccentric &c. Or tho supply of size and steam is

■go

regulated by a piston valve operated by the 
pressure in the steam pipe transmitted through 
compound levers, or by a tliermostatic arrangement 
in which mercury is used or by a float apparatus.

936. liane, J .  R. March 19. [P r o v is io n a l
p r o te c t io n  o n ly . ]

H e a tin g  w a te r .—Relates to hot-water apparatus 
for heating churches, greenhouses, &c. A boiler 
for heating buildings is constructed of a number of 
oblong water chambers placed one above the other, 
with intervening flue spaces along which the fiâmes 
from the furnace circulate. The boiler may be 
enclosed in a non-conducting covering, and is 
connected with circulating pipes.

' 8
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1082. W alker, A . B . March 30.
H e a tin g  liq u id s  ;  

b o  i l  i n g - p a  n  s.—
Consista in  t h o 
application o f  a 
hot-air blast for 
heating wort. oils. 
water, or o t b e r  
liquids. The blast 
i s p r e f e r a b l y  
heated asdescribed 
in Spéci f ication 
No. 2416, A.D.
1866. Fig. 1 shows 
one form of boil-
ing-pan heated b y __
liot air. The pan 
a  is fitted with a " — 
jacket c, which thc 
air enters at b ; 
t h o a ir  passes 
round the pan, and 
is discharged at an 
outletrf fitted with 
a weighted valve e.
The pan is dis
c h a r g e d  by a 
bottompipe. Or, as 
sbown in Fig. 2, the 
pan is completely 
enclosed in acasing
b ; the air enters from a pipe c and is discharged 
upon the surface of theliquid ; it escapes by aper 
tures il. Or the air may first pass through a worm 
immersed in the liquid, and then be discharged on 
its surface.

1088. A llen , W . March 31. [ P r o m s io n a l
p r o te c t io n  o n ly j]

S team  tra p s .—The float is fitted with a taper 
plug which fits into the end of the outlet pipe 
when the float rises, thereby shutting offi the 
escape of water. A weighted lever or spring is 
applied to the air valve in the lid of the steam 
trap to hold the air valve open till the air has 
escaped. The pressure o£ steam closes the valve 
again when it enters the steam trap.

1201. W right, R . A . April 9.

of a heated solution of glycérine, preferably of 
about 16° Bd., for heating baths, carriages, build
ings, &c. by a System of circulating pipes. The 
glycérine may be heated by a f  urnace &c., or by 
the friction apparatus shown in Fig. 9. The 
glycérine enters by a pipe h 2 a chamber K  in 
which is a conical recess h  in which revolves a 
cône M covered with fiat rope t i c . The rope rubs 
against the inner surface of the recess L and heat 
is produced by the friction. The heated glycérine 
passes away to the circulating-pipes through a tube 
K.x. In the case of railway vehicles &c., the spindle 
N is driven by a band p  from one of the wheel 
axles.

1250, Johnson, J. H ., [J o h n s o n , ./.]. 
April 16.

180C4— Z

H e a tin g  b y  s team  c ir c u la t io n  ;  h ea tin g  a i r  ;  b ea t-  
in g  b u ild in gs  & c. ;  h ea tin g  liq u id e .—Relates to heat- 
ing-apparatus for heating air for ventilation &c. 
and for other heating purposes, in which a small 
quantity of water &e. is contained in a closed 
vessel or coil of pipes and is heated by an oil or 
gas lamp or fire. The steam is used to heat air 
tubes passing through the vessel, or a liquid 
through which the coil passes. Fig. 1 shows an 
arrangement for heating air for ventilation or for 
heating a room &c. À  lamp L in a perforated 
casing B heats a vessel A  in the lower part of 
which is a dépréssion containing water W. A ring 
of air tubes G passes through the vessel A. The 
water condensed from the steam runs back down 
the tubes to the bottom of the vessel. The heated 
air passes ofi at F, and may be led away to other 
rooms &c. In a modification, the dépréssion is 
fitted with a vertical pipe leading to a separate 
vessel heated by the lamp &c. Fig. 3 is a diagram- 
matic view of an arrangement with coiled pipe 
II, S for general heating-purposes. The condensed 
water runs back into the heated vessel. The water 
may be replaced by ether &c., or by a saline solu
tion when oils &c. are to be heated. The vessel 
or coil of pipes may be exhausted of air.
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1343. Brow n, C. April 24.
H e a tin g  b y  sstearn c ir c u la tio n .

—Relates to surface apparatus 
applicable for various heating 
operations. The apparatus con- 
sists of a number of plates a  set 
in a vertical frame one above 
the other. These plates are 
perforated w i t h  transverse 
channels b, each channel open- 
ing at each end into a longitu
dinal channel or pipe d , e .
Steam can by this means be 
passed through the plates to 
beat them. The plates are 
supported by threaded collars mounted on threaded uprights. By rotating these collars the plates 
can be raised or lowered. Suitable gearing for the purpose is provided, and the collars supporting 
each plate are ail geared together as shown, so as to work simultaneously. The geariDg may be 
operated by hand or by steam. In the latter case, a spécial arrangement is provided by which a 
shaft receiving motion from the engine can be shifted vertically in a frame which carries it so as 
to bring it opposite to this shaft by a sleeve, and, as each plate is moved to the position required, 
it is shifted to the next one. The whole apparatus may be enclosed in an oven, and may be set 
over the boiler from which steam to heat the plates is obtained.

1527. Seydel, G. T . May 9.
H e a tin g  b u i l d 

in gs  ;  h ea tin g  m a ter ; 
h ea tin g  a  i  r .—R e- 
lates to means for 
heating buildings 
b y steam, which 
may be generated 
in a sériés of water 
tubes placed in a 
chamber in c o n 
nection w i t h a 
cooking - stove o r 
f i r e p l a c e .  This 
a r r a n g e m e n t ,  
shown in Fig. 1, is 
applicable also to 
hot-water heating- 
apparatus &c. A 
sériés of depending 
tubes, closed at the 
bottom by welding, 
are attached at the 
upper end to a con
tainer. Steam or 
water rises through 
the pipe d  and the 
water of condensa
tion returns by the 
tube e, and passes 
down t h r o u g h  
inner tubes, d i s- 
charging at the lower ends of the pendent tubes. 
Or the generator mayconsist of a number of tubes 
closed at top and bottom with branches near the 
upper end to let the steam pass away. The feed- 
water pipes pass through tbe upper end to the 
bottom, or may be introduced at the bottom of 
the tubes. To increase the circulation of water, 
one or more concentric tubes with distance-pieces

may be inserted in each outer tube. The radiator, 
shown in Fig. 12, consists of a sériés of pipes 
enclosed in a casing of sheet iron &c., and con- 
nected by T-pieces, elbows, & c., through which the

steam circulâtes. Air controlled by a throttle 
valve enters at the lower end, and is heated in 
its passage through the casing. Or two or more 
concentric tubes, forming annular spaces through 
which the steam circulâtes, may be arranged in the 
casing.

1596. Chambers, S ., and Broadhead, C.
May 15. [P r o v i s i o n » !  p r o te c t io n  o n ly .]
X o n -c o n d u c l in g  co v e r in g s  a n d  co m p osition s .— A 

composition for covering steam boilers, steam 
cylinders, and steam pipes is formed of a mixture 
of gannister, oak bark, cow or other hair, and tar. 
The pipes are first bound with hay or straw, on
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which the composition, of the consistency of 
cernent, is applied by a trowel &c.

1621. B illington, S .,  and Jolley, W .,
[Schaeffer, B. A., and Budeubvrg, C. F ., partly].
May 18. [P r o v i s io n a lp r o te c t io n  only.~\

S tea m  tra p s .—A vessel communicating with the 
pipe to be drained by a flexible pipe is balanced 
at one end of a lever, and is provided at its lower 
end with an outlet valve with a projecting spindle. 
Water accumulating in the balanced vessel causes 
it to descend, and the valve is lifted by contact 
with a fixed stud. An air valve is also provided.

1639. G-riffen, T . May 10.

B o ilin g -p a n s  for domestic and other washing. 
The washing-vessel a , Eig. 1, has a concave bottom 
o1, so as to form a channel round the lower part of 
the interior of the vessel. At a short distance 
from its bottom is a perforated plate or loose 
bottom 5, which is provided with packing to pre- 
vent the passage of liquid between its periphery 
and the sides of the vessel. Each perforation in 
the plate has a short conical tube or deflector i 1 
pointing downwards. The apparatus is provided 
with tubes or passages c communicating with the 
interior of the vessel below the loose bottom, and 
terminating in the form of roses c1 within the 
upper portion of the vessel. These tubes, which 
are furnished with cocks, may, in some cases, be so 
bent as to form haudles whereby the vessel may 
be lifted and earried. The vessel is filled up, to a

short distance above the loose bottom, with wash- 
ing-liquid, and the clothes are placed on the loose 
bottom. On being heated, the liquid is discharged 
from the roses on to the clothes, and passes through 
them to be again heated, thus estahlishing a con- 
tinuous circulation. If the circulation in the 
tubes be stopped by closing the cocks, the liquid in 
the bottom of the vessel will be forced upwards 
through the conical tubes, and thus the action of 
the liquid can be reversed. Fig. 3 shows a modified 
arrangement of the tubes &c.

1654. Jones, B ., and Jackson, J . May 20.
[P r o v i s io n a l  p r o te c t io n  onhj.~\

F o o tw a r m e r s .—Relates to footwarmers heated 
by lamps, gas, or candies, and applicable for use in 
railway or other carriages, churches, &c. The 
flame of the gas &c. is enclosed in a chamber or 
box with air-supply apertures, preferably covered 
with wire gauze. A lamp burning spirit from 
sponge or other absorbent is preferably used. 
Above the flame is arranged a metallic plate or 
distributer, by which the heated products are 
diverted towards the sides of the chamber. Above 
the distributer is a wooden grating which may be 
removed for lighting. The lid of the box may be 
supported by brackets, and the feet are placed ou 
the grating.

1656. XXavell, C. R . May 20.

H e a tin g  liq u id s .—Relates to apparatus for heat
ing water for baths &c., applicable also for heating 
other liquids. A vessel A is immersed in the 
water to be heated, and is provided with a ring 
gas burm-r c1 supplied by a pipe c ■ passing down 
the air inlet shaft B. In the vessel A is a cylin- 
drical chamber D through which the water to be 
heated circulâtes by passages E, E1. An annular

21



ULTIMHEAT® 
VIRTUAL MUSEUM

18018] ABfttDGMENT c l a s s  h e a t i n g . [1868

fiue space F increases the heating-surface, and 
tubes G carry off the products of eorabustion to 
the chimney C, which is also used for igniting. 
Tubular stays may be employed, or two concentric 
annular water spaces, connected by radial tubes 
and heated by a ring bumer. may be used. Oil or 
spirit may be employed in place of gas.

1729 . M o r g a n , J . May 26. [P r o v is io n a l
p r o te c t io n  only.~\

T h erm o sta ts .—The régulation of the température 
of conservatories, rooms, &c. is accomplished by a 
thermometer, the mercury of which is included in 
a galvanic circuit when it rises to a predetermined 
degree. On the mercury making contact with a 
wire in the thermometer tube, the circuit is closed 
through an electromagnet, the armature of which 
opens a window or ventilator. The window &c. is 
balanced so as to close by its own weight when the 
température falls, a dash-pot preventing concussion.

1897 . D es  C h ênes, E . P . J . L . T .
June 10.

H e a t in g  liq u id e .—Relates to means for heating 
wines and other fermentable liquids as they are 
bottled or transferred from one cask to another. 
Fig. 1 shows apparatus for heating the liquid by 
steam as it is transferred to another cask. The 
liquid passes from the upper cask through a flexible 
pipe B to a junction piece G, which is also supplied 
with steam from a pipe F. The liquid passes 
through a worm D, consisting of a number of tin 
tubes enclosed in a large copper pipe, and rues 
away through a similar junction piece G1 to a 
flexible pipe B' leadiug to the second cask. The 
steam passes oiï by a pipe F'. Xn another forra, 
for heating wine &c. for bottling, the worm passes 
through a tank of hot water heated by a f  urnace &c., 
and the liquid afterwards is run through a second 
worm in a cooling-tank for regulating the 
température.

1942. D en n is , T . K . P . June 13.

H e a tin g  w a ter .— A tubular boiler for heating hot- 
water pipes &c. is formed of a sériés of métal 
tubular rings, any number of which may be con
nected togetber by suitable means. One form is 
shown in plan in Fig. B. The tubular rings b, b 
are connected together by blocks a , a . Xnlet and 
outlet pipes are secured to the sockets c , c . Fig. C 
shows a vertical section of the boiler, the rings 
being lield together by bolts / , / .  The joints of 
the connecting-blocks may be made with cernent, 
lead, or an elastic packing ; or they may be faced 
and fitted together métal to métal. The form of 
the rings and the section of the tubes may be 
modified. Each ring may be provided with an 
inner ring. In the modified form shown in Fig. K, 
each ring has only one connecting-block a .

202 1 . J o h n so n , C. June 23.

H e a tin g  liq u id s .—Relates to boilers for heating 
and circulating water and other liquids for heating 
buildings &c. The boiler consists of two cylin- 
drical or conical water chambers, one within the 
other, the annular space between them being 
traversed by one or more connecting-tubes a . 
Fuel is fed through a hopper i in the cover h, and
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the gases escape through the annular space and 
through passages in the cover h to the chimney. 
A hollow water grate is preferahly employed, 
consistiug of a water chamber traversed by conical

holes as shown in Fig. 2, or of horizontal water 
tubes d 1 as shown in Fig. 7. Such a grate may be 
applied to any form of boiler, and it may itself 
constitute a boiler, in which case fuel is burnt on 
it, and the gases are drawn downwards through it. 
The boilers shown may be worked with upward or 
downward combustion. In another form of boiler, 
similar to that shown in Fig. 2, but with thinner 
water chambers, and with a single sériés of con
necting-tubes at the bottom of the inner chamber, 
radial dues or passages pass from the throat of the 
fuel chamber through the upper water space to the 
escape dues.

2081. B axter, W ., W aring, B ., and 
W ooller, J. S . June 29.

t; H e a tin g  liq u id s .—Relates to drying-apparatus 
which may be used for heating liquids by immersing 
it in the liquid to be heated. Pipes A, A are

arranged iu rows, which may be fixed to a sup- 
porting-frame or may be mounted so that they can 
be raised or lowered by toothed wheels D gearing 
in racks on the vertical supports F and operated 
by shafts J and worm gearing. Steam, hot water, 
or air is circulated through the pipes, inlet and 
outlet pipes being provided at G, G.

2089. Dreehsler, F . J . June 30. [P r o -
v is io n a l p r o te c t io n  only.~\

H e a tin g  liq u id s .—Relates to boilers heated by a 
dreplace or by gaseous fuel. The dues pass through 
the boiler in a sinuous course, and are con- 
structed in two parts with danges so that they may 
be dtted one within the other.

H e a tin g  a i r .—Air-heating ovens may be arranged 
between the dues and the water spaces of the 
boiler.

2091 . Bow er, G . June 30.

H e a tin g  via tcr .—Relates to the construction of 
tubular boilers for heating water for heating 
buildings &c. The tubes a  are of triangular or 
other section, and hâve at each end a cylindrical 
boss b  with circular danges. Any number of these 
tubes are secured together vertically or horizontally 
by bolts c passing through the circular bosses, and 
the joints are made water-tight by dreproof 
cernent. The corner tubes a1 with bosses 61 are 
made rather larger.

2176. Creasy, W . July9.
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H e a tin g  a i r .— In apparatus for drying grain, 
malt, &c., in which a cylinder a  revolves upon a



fixed tube b, air, which is forced by a fan p  into 
the tube b and through hollow perforated blades 
g  into the material, is heated by tubes J conneeted 
by a cone-shaped piece g  to which steara is sup
plied by a tube r. Water of condensation is 
drawn off through the tube s. In some cases, 
instead of the steam, products of combustion from 
a specially-constructed stove are passed through 
the tubes y.

required, “ together with the perforated plates as 
“  arranged upon Smith’s principle of combustion.” 
The boiler is covered in with firebrick, a passage 
being left for the products of combustion. A 
réservoir may be placed on the top of the heater, 
to contain feedwater or water for moistening the 
air of the buildings heated.

2220. F arw ell, W . B . July 14. D r a v n n g s
to  S p éc ifica tion .

S tea m  tra p s .—In a System for heating a railway 
train by steam from the blast pipe of the loco
motive or from a small boiler, the water of con
densation which accumulâtes in the train pipes is 
automatically discharged by steam traps, two 
forms of which are described. In one form, the 
trap is provided with a float valve consisting of 
a hollow bail which is pressed down upon the 
discharge opening by the steam pressure until 
sufficient wrater has accumulated to cause it to 
rise by its buoyancy, and thus allow the water 
to escape. In the other form, the discharge 
takes place through a vertical pipe projecting up- 
wards into the trap, this pipe being covered over 
by a bell-shaped cap which acts as a siphon.

2239. Berson, B . July 16. [P r o v is io n a l
p r o te c t io n  o n ly .]

H e a tin g  liq u id a .—The apparatus consists of a 
tin cylinder within which is fitted concentrically a 
smaller cylinder. This inner cylinder is supported 
on a horizontal partition near the bottom of the 
outer cylinder. It contains burning charcoal, and 
matters to be baked or boiled are contained in 
the space surrounding it. The part of the parti
tion constituting the base of the inner cylinder 
is perforated. The outer cylinder may be divided 
into compartments ; these are fitted with covers, 
or there is a single cover. The draught is in- 
creased by fitting a chimney to the inner cylinder. 
Air is supplied by perforations in the casing or 
by tubes from bellows acting on “ the principle 
“  of the wheel and axle, moved by a weight with 
“  cord or the spring with lever.”

2288. W arren, F . July 21. [ P r o c is io n a l
p r o te c t io n  o«/y.]
H e a tin g  w a ter .—Relates to apparatus for heating 

water for conservatories, baths, and buildings. 
The base of the apparatus consists of a ring of 
tubular métal, to which the water is supplied, and 
which is conneeted by converging tubes with 
auother ring or chamber from which the heated 
water runs away. Or the tubes may converge to a 
point in the centre. The boiler thus formed is 
placed in a fire chamber in a métal casing lined 
with firebricks. Perforated bricks are used where

2363. H ydes, T ., and B ennett, J. July 28.
D r a œ in g e  to  S p écifica tion .

H e a tin g  a i r ;  h ea tin g  liq u id e .—To facilitate the 
transfer of heat, guides or channels are employed 
by which the heating gases or liquids are caused to 
pass in contact with the heating-surface. The 
same arrangement is applied to bring the gases or 
liquids to be heated in contact with the heated 
surfaces.

2408. K itto e , G. D ., and Brotherhood,
P . July 31. [P r o v is io n a l  p r o te c t io n  on  /y.] •
H e a tin g  liq u id s .—Relates to apparatus for cool- 

ing wort or other liquids, applicable also for 
heating or tempering liquids by exposing them to 
the influence of a hotter liquid. The wort & c. 
circulâtes through rows of horizontal tubes 
arranged in tiers one above the other and so con- 
nected that the liquid passes from the top through 
each single tube, successively. The tubes are 
surrounded by larger tubes, and a cooling-liquid 
circulâtes from the bottom through the annular 
spaces between the tubes. A portion of the wort 
& c. may be caused to trickle over the surfaces of 
the outer tubes and be collected in a vessel below. 
The tubes may in some cases be arranged vertically 
or inclined. Doors formed with partitions are 
provided at the ends of the apparatus, to form 
channels connecting the tubes and to admit brushes 
&c. for cleaning. The apparatus may be employed 
in a chamber through which an air current is sent. 
When employed for warming or tempering the 
direction of the circulation may be reversed.

2492. Ze R oy , F. Aug. 10.
N o n -c o n d u c tin g  c o c e r in g s  a n d  co m p osition s . — A 

compound for coating steam boilers, cylinders, 
steam pipes, filters, &c. to prevent radiation of 
heat, and pumps, pipes, &c. for water to protect 
them from frost &c., is made by mixing brick clay, 
charcoal, sawdust, fuel sweepings, cow hair, coco- 
nut fibre, starch residues, and flour, yeast, or the 
like with water and oil. After stirring the mix
ture is allowed to ferment. In covering boilers 
and the like, hoop iron is embedded in the 
composition, ta  allow.for expansion.
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256 0 . S m ith , A ., [S»»(7A, Æ.]. Aug. 17.
D r a w in g s  to  S p écifica tion .

B o ilin g -p a n s .—Tn apparatus for manufacturing 
sugar, the cane juice is heated in a sériés o£ rect- 
angular pans having corrugated bottoms, the 
corrugations being conneeted by a channel to 
allow of draining the pans.

2602. Kaig'h, T . Aug. 21. D r a w in g « to
S p écifica tion .

B o ilin g  p a n s . — A hemispherical strainer of 
metallic gauze &c. is distended ou a frame, and 
provided with horizontal arms, the outer ends of 
which are jointed to the base of the hemisphere, 
their inner ends being fitted with spring claw 
points which take into the throat of the discharge 
pipe of a pan for wort &c. The strainer may be 
suspended on a goose-neck crâne &c. by which it 
may be applied to or withdrawn from the discharge 
pipe.

stops D, D1, and both the finger and the stops are 
placed in circuit with an electric battery. When 
it is desired to maintain a température of from, 
say, ten to twenty degrees, the stops are placed on

FIC 6.

the numbers ten and twenty on the dial. I f  the 
température varies beyond these limits, the finger 
C cornes into contact with one of the stops and 
complétés the circuit, which opérâtes a Dell or 
other signalling-apparatus, or opérâtes the valve of 
a gas-heating apparatus through an electromagnet, 
or through a solenoid or bobbin as shown in Fig. 6. 
The core is formed of an iron tube or a copper 
tube surrounded by soft iron wire.

2733. Newton, W . E ., [F o u r n ie r ,  J .  B .  N . ,  
and L e m a ir e , C . A . ' ] . Sept. 4.

T h erm osta ts .—Relates to thermometers in which 
a compound métal blade is used, and consists in 
combining therewith appliances for indicating 
changes of température, or for regulating gas or 
other heating apparatus. A compound métal 
blade A, fixed at b and regnlated by a screw v , is  
provided with a toothed rack a  which gears with a 
sector c  on the indicating-finger C. The finger C 
moves over a dial provided with two adjustable

275 7 . W a lk e r ,  J . C. Sept. 7.

B o ilin g -p a n s . — Coppers or boilers for use in 
washing clothes, fabrics, &c., for obtaining extracts 
from organic matter, and for other purposes consist 
of a vessel B in which is supported a vessel or 
“  circulator ”  A  having a perforated conical or other 
bottom. Drop handles D are provided by which 
the vessel A may be put in and taken out. A 
cône or a false bottom of open wirework, upon 
which the articles to be treated are spread, may be 
placed in the vessel A. In action, a volume of 
steam rises and pénétrâtes through the articles 
from below, while streams of water and steam are 
forced through openings c and projected on to the 
articles from above. More than one inner vessel 
may sometimes be provided.

2 79 1 . T ra g h e im , S . Sept. 10. [P r o v i s io n a l  
p ro tec tion , r e fu s e d .] --
B o il in g -p a n s .—An inverted perforated pan or 

I flanged dise made of copper or other métal is sup
ported inside the pan on hollow feet and is fitted 
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at its centre with a tube, closed at the top but 
open at the bottom, and having inclined hollow 
arms attached through which the boiliug liquid is 
discharged upon the clothes &c.

2814. Turner, S . Sept. 12.
B o il in g -p a n s  for treating lindeu bark for tho 

manufacture of engine packing. The bark, together 
with an alkaline solution, is placed in a boiling-pau 
about ten feet square and five feet deep, having a 
perforated false bottom under which are placed, 
say, four coils of steam pipe to supply the neces- 
sary heat. The circulation is improved by passing 
the steam from the beating-coils into a central 
vertical pipe rising from the false bottom to about 
one foot from the top of the pan. The open ends 
of the steam coils are introdueed into the lower 
portion of the tube to cause an upward current.

2837. Campion, W .,and H a ll, G . Sept. 15.
[P r o v is io n a l  p r o te c t io n  oniy.~\

B o il in g -p a n s .—In a pan or other vessel, fitted 
with a perforated false bottom, is fixed a pipe, 
preferably of a conical form, with the larger end 
downwards. Openings are made in the lower part 
of the pipe, and, at the upper part, perforated 
branch pipes are provided. Articles to be washed 
or bleached are arranged on the false bottom, and 
the top is then closed and the vessel is heated. 
The water or other liquid rises through the vertical 
pipe and is distributed by the branches over the 
articles, a constant circulation being thus kept up. 
Two or more vertical pipes are sometimes used, 
and the branch pipes may be mounted on an axis 
so as to revolve by the passage of water through 
them.

2888. D yer, F . Sept. 19.

! malléable cast-iron or other tubular boiler A  con- 
nected by a flow pipe C and return pipe B with a 
cylinder D. Hot water rises from tho upper patt 
of the cylinder through the pipe I, and returns by 
the pipe K. An expansion pipe is carried from 
the circulating-pipes, and its open end is turned 
over into the supply cistern, from which cold water 
is supplied to the lower part of the cylinder by the 
pipe G. A bail check valve is provided to prevent 
the upward flow of hot water in the return pipe K. 
A T-pièce with cock E is provided for cleaning.

2915 . Zieatham, W . Sept. 22.

S team  tra p s .—The discharge valve is closed by 
the high température due to the presence of steam 
and opened by the fall of température resulting 
from the introduction of water. The apparatns 
consists of a bow a, Figs. 8 and 9, formed of two 
metals with ditfereut coefficients of expansion, so 
that it tends to straighten with an increase of 
température. The lower end is fixed to the bottom 
of the chamber, and the upper end is connected 
to a lever c the fulcrum c- of which is carried by 
an iron rod d . A small lever/ bas its fulcrum on 
the lever c, and carries at one end the valve rod g . 
The other end is connected to a lever h , the fulcrum 
of which is on a rod k  connected to the bottom of 
the chamber. The lever k  is also actuated by the 
lever c . When the bow expands, the lever c 
imparts an upward motion to the lever h, and a
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downward one to the lever f  wbicli is cotu- 
municated to the valve rod. The motion of the 
valve rod is increased by the action of the le ver h  
on the lever/. The valve may cousist of two 
tubes, which slide over each other and hâve 
apertures which are broughc into coincidence by 
the motion of the valve rod. In a modification, 
a coiled métal tube is fixed at its upper end to the 
interior of a chamber, and at its lower end to a 
valve plate. The contraction and expansion of 
the tube cause the valve plate to open and close 
the exit. A coiled métal pipe filled with mercury 
may be used.

2930. W oods, H . Sept. 24.

H e a tin g  w a ter  for use in breweries, distilleries, 
and the like. The water is contained in a tank a , 
which may be of any form. Steam is conducted 
through the pipes e to curved steam chests 4, near 
the bottom, preferably arranged parallel with the 
sides of the tank. The steam circulâtes through a 
number of bent pipes c of varving heights to other 
steam chests b 1, circulation being promoted by 
partitions in the chests. Water passes ofi: by the 
pipes g  into the chamber h, whence it is discharged 
by a steam trap. The steam chests 4, 4' may be 
made in one piece with the bottom of the tank, 
and may project below it.

2948. K itch ie . <4, Sept. 25. U r a w in ys to
S p écifica tion .

N o n  - con d u ctin g  c o v erm g s  a n d  co m p osition s .— 
Waterproof and sun-proof &c. fabrics for coveriug 
walls, ceilings, or floors of rooms, (for preventiug 
Sound from travelling from one roorn to auother), 
or for use in the construction of tents, sunshades, 
or weather protectors, are made by coating two 
cotton or other woven fabrics with a mixture of 
cork dust and waterproof and elastic gum or india- 
rubber cernent, and placing the fabrics with their

coated surfaces together aud passing thern betweeu 
rollers. The mixture of cork dust &c. is squeezed 
into and through tbe fabrics so as to form au 
external coating to thern. In some cases the cork 
cernent is iuserted between two thin pièces of 
boarding. which may afterwards be covered with 
paint. For covering small summerhouses, sheets 
of cork are cemented between sheets of canvas.

2976. W adsw orth , J. Sept. 29.

H e a tin g  b u ild in g s  ;  h ea tin g  a i r .— A hollow casing 
G, surrounding the back and sides of the fireptace 
F, is open to the atmosphère at the bottom and 
provided with bars H at the back. The hot air 
and gases from the fire enter the casing and 
pass up a tube I which opens into the chimney 
and is surrounded by an open-ended tube K. A 
current of air is induced up the tube K, and 
escapes in a heated condition at the top. The 
tubes I, K may be arranged in the same apartment 
as the fireplace, and thus assistin warming it, or in 
any other room. In a modification, a casing at 
the back of the fireplace is connected by flow and 
return pipes with the tube I, which has an air 
passage passing up through it as well as one 
surrounding it. The air-beating medium may, in 
some cases, be water, and the inner casing may be 
heated by gas. The air to be heatea may be 
supplied from the outside of the building.

303 5 . H o w d e n , J . Oct. 5. \ P ro v is io n a l
p r o te c t io n  o n ly .]
N o n  - c o n d u c tin g  co v e r in g s  a n d  co m p o s itio n s .— 

Around the cylinder, boiler, pipe, & c. to be 
protected is placed a temporary or permanent 
casing of iron, wood, &o., leaving a space to 
contain the non-conducting material. Over joints, 
manholes, &c. small sections of casings or envelopes 
are formed aud filled with composition. Plaster 
of Paris or other rapidiy-solidifying non-con- 
ducting substance is poured in in a liquid State. 
The material may bo run in dry in the form of a 
fine powder, charcoal being sometimes used. Or a 
cernent may be formed of plaster of Paris and 
lime, and applied with a trowel ; gelatinous or 
glutinous material may also be added.
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3054 . W arren , r .  P . Oct. 7. D r a w in g s  to  
S p éc ifica tion .

H e a tin g  w a te r .—Steam from the boiler o£ a 
cooking &c. store is passed through a coil of pipes 
in a separate tank or vessel, in order to heat water 
contained therein.

3101 . Archereau, H . A . Oct. 9.
H e a tin g  g a s e s .— Com

bustible gases are super- 
heated on their wav to 
the furnace orcrucible in 
which they are to be 
burnt, by pumpiug them 
through a superheater / .
This consists o£ a vessel 
th e  upper portion of 
which is divided into two 
compartments h and i by 
a partition g . In the 
lower portion of the vessel is a liquid substance, 
such as melted oxide of manganèse, kept at a 
high température by jets of mixed combustible 
gas and a gaseous supporter of combustion delivered 
under high pressure into the compartment h  and 
burnt there, the products escaping through the 
pipe 2. The gas to be superheated is delivered 
into the compartment i and passes out by the pipe 
10, and is thus kept separate from the burnt gases 
in the other compartment.

3104. Trag-heim, S . Oct. 9. [ P r o c i s io n a l
p r o te c t io n  o n ly .]
B o ilin g -p a n s  ;  d ig es te rs .—Relates primarily to 

apparatus for circulating water or dyeing-liquor 
through clothes or the like, or for spraying them 
while being boiled in an open copper or other 
vessel, but stated tobealso applicable for dissolving 
substances of vegetable, animal, or minerai origin. 
In one form, the clothes rest on a perforated dise 
beneath which are placed fans for circulating the 
liquid. Some of the perforations may be protected 
by pegs or guards so that the clothes do not cover 
the perforations. Or a pipe or cône may be used, 
which stands on a serrated rim and carries at the 
top a sort of cowl with downwardly-projecting 
nozzles, or with a rotary sériés of nozzles acting on 
the principle of a Barker’s mill. A perforated or 
plain bottom dise may be combined with the tube 
or cône. Or, finally, the clothes may be placed 
between the upper and lower ends of a serpentine 
pipe contained in the vessel.

3146 . R obertson, J . Oct. 14. D r a w in g s  to  
S p é c ifica tio n .

H e a tin g  a i r .—Relates to the-utilization of waste 
heit from exhaust steam or vapour from motive- 
power engines. The exhaust steam &c. is caused

to generate a current of air by the use of annular 
jets or ejectors, and this air current may be used 
for supplying steam-generator furnaces, or for 
other purposes.

S tea m  trapu .—In numerous arrangements in 
which turbines or other motive-power engines are 
actuated by mixed currents of steam, air, or 
furnace gases, produced by means of nozzles or 
injectors, spécial arrangements of steam traps are 
provided to receive the water of condensation.

3170. H ead, R . Oct. 16.

H e a tin g  w a ter .—Relates to boilers for heating 
water for baths and other purposes. The boiler 
is shaped to fit in the recess provided for an 
ordinary open fireplace, and it is supported on an 
iron stool i, i  provided with a firegrate k . It is 
archel in the centre over the fireplace, and is 
provided with tapering Hues, preferably three in 
number, viz., a central one a  and two side ones 
b, b. A stove front, with arched recess for the 
lire and with a movable soot door above the boiler, 
is employed. Sliding dampers over the dues are 
provided for regulating the draught. Tapering 
fiues, as above, may be applied to kitchen-range 
boilers. A space is lef t between the walls of the 
recess and the top and sides of the boiler, which 
may communicate by side openings d  with the 
fireplace.

3176. P hillips, J. Oct. 16. [ P r o c is io n a l
p r o te c t io n  o n ly . ]

H e a tin g  b u ild in g s  ;  h ea tin g  a ir .—In warming and 
ventilating buildings, heat is supplied by a hot- 
water circulating apparatus preferably composed 
of wrought-iron screw-jointed pipes, the boiler 
being in the lower part of the building and 
connected with a cistern or expansion pipe in the 
upper part. A flue or air pipe of stoneware & c .  
surrounds one of the hot-water pipes and opens 
into the outer air at the top, having connections 
near the ceilings of the various rooms &c. for 
drawing ofî vitiated air. Fresh air is admitted
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through a similar air flue surrounding the other 
hot-water pipe. The incoming air is thus warmed, 
jnd distributed near the floor tothe various rooms. 
Where one hot-water pipe only is used it forms a 
partition between the two air Sues, which are 
placed one on each side. The inlet air-flue pipe 
preferably surrounds the various branch hot-water 
pipes so that, when the hot-water circulation is 
checked by a stop valve &c„ fresh cool air may be 
admitted to the room &c. Diaphragms are formed 
across the air passages to prevent the transmission 
of Sound. The air dues may be built into the 
walls or constructed in the form of pilasters &c.

3270. K arrison, C., and W ilso n , B .
Oct. 26. [P r o v is io n a l  p r o te c t io n  on ly .']

T h erm osta ts  for opening and closing ventilators, 
controlbng gas supply, &c. A thermometer and 
spirit level are adjustably mounted on one arm of a 
balanced lever, the other arm of which is coo- 
nected to a second lever coupled to a ventilator or 
to the cock of a pipe supplying gas for heating or 
warming purposes. The expansion or contraction 
of the mercury &c. acting on the levers causes the 
necessary movement of the ventilators, or the 
partial opening or closing of the cock.

3282. Sm ith, A . H . Oct. 27.

H ea tin g  bu ild in gs  t i c .  ;  h ea tin g  a i r .—In apparatus 
for warming churches, chapels, hot-houses, green- 
houses, & c. a square brick or iron chamber A 
beneath the floor contains a ring gas burner C 
and a fireclay water cistern E, the top part D of 
which contains pumicestone. A  bottle-shaped 
casing F and a dôme .7 are provided, as shown. 
A flue H, in connection with the flooring and 
covered with an iron grating, supplies air which 
becomes heated and moistened by the vapour from

the water and escapes through a grating at the 
top of the chamber A. By means of a lever L 
the dôme may be raised for the purpose of lighting 
the burner. The gas is turned on and off by a 
spanner G. The heating-apparatus may be fixed 
above the flooring in an ornamental case.

3391. Criddle, W . J . Nov. 7. [ P r o v is io n a l
p r o te c t io n  o n ly .]

B o t lin g -p a n s .—Relates to apparatus for washing 
linen and other substances. A perforated false 
bottom, from which rises a central vertical tube 
fitted at the top with radiating nozzles, is placed 
in a copper or boiler. The linen is placed on the 
false bottom, and soap is placed in the vertical 
tube or below the false bottom. The heated 
water rises in the central tube and is sprayed on 
to tbe linen ; a constant circulation is thus 
obtained.

3519. Jones, D ., and Jackson, J.
Nov. 19.

F o o lw a r m e r s .—Relates to apparatus for impart- 
ing heat t;> the feet and body when travelling in 
railway or other cavriages, or when seated in chureh 
&c. A perforated box a , provided with an open- 
work lid a 3, is fitted with a candie, oil, or spirit 
lamp i, preferably the latter. The perforations 
are covered by wire gauze to confine the flame of 
the lamp, and a baffle-plate a6 is placed over the 
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lamp. A covering d  may be fitted to tbe lid to 
form a kind of réceptacle into which the feet may 
be placed. Tbe bag or réceptacle so formed may 
be utilized for receiving articles to be carried. Â 
handle/is provided by which the apparatus may 
be carried, and a réceptacle c for matches is fitted 
inside tbe box. The lamp b is hung on horizontal 
pivots b- so that it will always remain in a vertical 
position, and so prevent any oil or spirit from 
being spilled. The lamp réservoir may be provided 
with several wick-tubes J*, preferabiy fitted with 
wicks formed of bundles of wires connected by 
cotton wicks or fibres. The size of each flame is 
regulated by means of a dise and sleeve b‘. which 
screws up and down the wick-tubc. The air-hole 
in the réservoir may be closcd by a screw cap or 
other contrivauee. To prevent any escape of oil 
through the wick-tube when the lamp is tilted, 
wick or fa bric I/' is seeured between two pièces of 
wire gauze b'' below the wick-tube b 1. A safety 
guard o formed of wire gauze or finely-perforated 
métal is placed over each burner. The footwarmer 
may be fixed or portable, and may be formed like 
a hassock or footstool. When portable, it may be 
provided with rings, straps, or huckles for attaching 
articles to be carried.

3612. H arris, A .  N o r .  26. D r a w in g s  to
S p écifica tion .

H e a tin g  b u ild in gs .—Relates to means for heating 
and ventilating cherches, chapels, and other build
ings by causing the air to circulate through tbe 
casing of a stove. Fresh air enters the easing by 
a pipe, and cold air from the distant parts of the 
building passes by a pipe into a cliamber, situated 
beneath the ashpit, and commuuicating with the 
casing. The air from the casing passes round 
Hues above the stove and over a vessel containing 
water for moistening it, and passes out in a lieated 
condition tlirongli perforations in the top of the 
apparatus.

3680. B anks, J . H . Dec. 3. [ P r o i n s i o m l
p r o te c t io n  on ly .']

H e a tin g  b u ild in g s .—Relates to churches, chapels, 
school-rooms, &c. formed with métal skeletons 
An ordinary cockle stove, built in the outer Wall or 
ehewhere and below the floor line, lias a built Hue 
running in any suitable direction. At a certain 
distance from the stove the flue is arched in and 
eut of£ from the other part by a cross-wall. Con
tinuons pipes, having flanged or socket joints 
packed with vulcanized india-rubber or cernent, 
are laid from piping built into tbe cross-wall. 
Tbe flue has a cast-iron curb to receive air grids, 
and terminâtes in a chimney.

3684 . K.insey, H . Dec. 3.

FIG.I.
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H e a tin g  w a ter .—
Sectional boilers 
are constructed of 
sériés of w a t e r  
chambers formed 
of corrugated plates 
and arranged in , 
varions ways. The !" 
w a tre r chambers 
may be arranged 
vertically, as shown 
in Figs 1 and 3.
Each may consist 
of a single plate 
riveted or welded 
at one end, or of two plates seeured by flanges as 
shown at c . The opposite sides of the water 
chambers are connected by riveted distance-pieces 
b. Covers may be cast, riveted, or welded on the 
chambers, and a water tube, into which the feed- 
water is led, is cast on to the bottom of each 
cbamber. The chambers may be cleaned through 
apertures formed in the covers, and they are con
nected at their upper parts by pipes. In the form 
shown in Fig. 3, the shell of the boiler consists of a 
water space u, the outer plate of which may be 
either corrugated or plain. The plates forming the 
chambers may be connected so that the ridges 
of one plate are opposite the dépréssions of the 
other, or tbe corrugations of one plate may be at 
rigbt-angles to those of the other. When the 
outer plate of an external shell, Fig. 3, is corru
gated, it may be surrounded by a casing, the space 
between the casing and the shell being filled with 
some non-conducting material. The horizontal 
plate e, e  forms a division between the upper and 
lower portions o f the flue. The products of com
bustion pass through an aperture in the plate at one 
side of the boiler, and thence between the water 
chambers to the chimney, which is placed at the 
opposite side of the top of the boiler. The flues 
between the chambers may be divided by plates, 
to cause the furnace gases to pass along the boiler 
several times before reaching the chimney.

3761 . Jackson, W . S . Dec. 10.
V i g e s l e r s .—Bones are treated with hydrochloric 

acid or other solvents under pressure. A strong 
iron eylinder, mounted on axles supported on bear- 
ings and capable of being rotated, is employed ; a 
flanged convex cover furnished with stop-cocks is
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seeured on water-tight to a corresponding flange at the end of the cylinder by a caoutchouc ring com- 
pressed between the flanges by screw bolts. A pipe connected with a hydraulic pump and fitted 
with a socket joint is carried through the centre of one of the axles into the cylinder, to obtain high 
pressure after the vessel is charged with bones and filled with the solvent solution employed. The 
cylinder may be slowly rotated, or turned over at intervals.

3771. B a ile y , W . H . Dec. 11.

T h erm osta ts.—A pyrometer may be arranged to 
act upon a damper in such a mauuer that the 
damper is opened or closed at a certain température 
Fig. 9 shows one arrangement, in which a pyro- 
meter a  is connected by a rod to a pivoted damper 
In another arrangement, the pyrometer is con
nected by a rod and bell-crank to a sliding 
damper.

r i

3818. S c r iv e n , J . E . Dec. 15. [ H r o r h io n a l  p r o te c t io n  o n ly .]

H ea tin g  ica ter .—A boiler is fitted in the smokebox of an air-heating or other furnace, and may 
be provided with pendant circulaiing water tubes passing down some of the flue tubes. The pipes 
to or from the water cistern may pass through the flue which connects the smoke-box with the chimney.

3865 . P e tr ie , J ., and C h eeth am , W . T . Dec. 18. [ P r o v is io n a l  p r o te c t io n  onlg.\

H ea tin g  bu ild in gs  dr.—Steam at atmospheric pressure is used for warming apartments, conservatories, 
and other structures. The boiler is fed with water from an adjacent vessel, and is provided with 
an outlet through which the steam passes as soon as generated to eirculate through tbe heating- 
pipes &c., whence the water of condensation passes by a pipe to the feed vessel or boiler. The 
supply of water may be controlled by a bail cock in the feed vessel or boiler, or by a bird-fountain 
arrangement. The boiler is heated by ordinary fuel, or by a gas or oil lamp.

3908. S m a rt . S . Dec. 22.
H ea tin g  liq u id s .— 

Consists principally of 
three  improvements 
in connection w i t h  
different k i n d s of 
boilers :—(1) Arrang- 
ing water chambers, 
through w h i c h  are 
passed smoke - tubes, 
in the fireboxes of 
boilers ; (2) arrang- 
ing water tubes so 
that they will become 
emptied when the 
boiler is blown - off ; 
and (3) placing baffle 
or protecting plates 
under the c l o s e d  
ends of water tubes. 
Water chambers C, C, 
traversed by flame
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tubes, Figs. 2 and 3, are suspended in the fi reboxes 
of longitudinal multitubularboilera by water tubes 
E, E, which connect them with the boiler. Smoke- 
tubes F, F pass through the water cbambers, and

second case, either the blow-off pipe acts as a 
siphon to empty the tubes or the pressure of steam 
in the boiler forces the water from the tubes into 
the blow-off pipe. This arrangement is applicable 
to boilers having water casings. A wrought-iron 
plate, as shown at R, Q, Fig. 4, is placed under- 
neath the ends of the tubes, to protect them from 
injury and to equalize the heating effect of the 
furnace. The siphon tubes act in general as 
circulating tubes.

3909 . Gisborne, T . N . Dec. 22. [P r o -
v is io n a l p r o te c t io n  o n ly .]

H e a tin g  a p p a ra tu s . Relates to means for 
utilizing gas for heating. The gas is burnt in a 
spécial combustion chamber, and heats the water 
in a steam generator, and an oil-gas retort. The 
steam, which may be superheated by the products 
of combustion, is used, alone or mixed with the 
products, for heating purposes by causing it to 
circulate through suitable tubes. Or the hot water 
from the boiler may be similarly used for heating, 
stand-pipes or other means being employed to 
keep the tubes full of water and allow for 
expansion.

a second sériés of smoke-tubes H, H passes through 
the boiler. The tubes are arranged so that the 
furnace gases pass through the water chambers to 
a smoke-box G, Fig. 3, and thence through the 
tubes H to the chimney. The crown plate is made 
stronger than usual, to support a number of U- 
shaped water tubes y  which are fitted with inner 
or siphon tubes y ’ as hereafter described in connec
tion with Fig. 4. Fig. 4 shows a section of a 
vertical water-tube boiler, in which water tubes y ,  
closed at the bottom, extend into the firebox. 
Each tube is provided with an inner bent tube y 1, 
having an extension depending into the water 
space. The outer leg preferably terminâtes at a 
lower level than the inner one, so that the tube 
forms a siphon and empties the water tube when 
the boiler is blown-off. When steam is being 
generated, a reverse current is set up in the inner 
tube, owing to the heating of the water. The 
siphon tube may be constructed of several pièces, 
if desired, and a number of inner legs may be 
connected to one outer leg as shown at M, Fig. 4. 
They may either rest upon the crown plate or be 
raised above it. The transverse (J-shaped water 
tubes y , Fig. 2, are provided with siphon tubes. 
In light portable boilers where no external water 
space is available for the above arrangement of 
water tubes, the smoke flue 0, Fig. 8, may be ex- 
tended below the grate, and a water space «, for 
the réception of the siphon tubes, is constructed 
around it. Where this cannot be done, the inner 
legs are connected to a tubular ring, to which is 
attached one or more two-way cocks. By means 
of these cocks, the vessel H may communicate with 
the water above the furnace crown, or with the 
blow-off pipe. In the first case, the water circu
lâtes downwards through the inner tubes and 
upwards through the outer ones ; and, in the

3917. Maug'han, B . W . Dec. 23.
H e a tin g  w a ter  for baths &c. The water is 

supplied to the upper part of a heating-chamber, 
through which it flows, in finely-divided films or 
streams, down diaphragms of métal, wire, or 
woven fabric, or along wires, chains, or cords, or 
down the sides of the heating-chamber. The 
métal diaphragms may be corrugated transversely, 
and the water spread over them at the top by 
perforated pipes, which may be enclosed between 
two segments of larger pipes, the lower edges of 
which almost touch the opposite sides of the 
diaphragms. Where wires are used, an upper 
trough or cistern is employed, having a corrugated 
bottom in the lower parts of which perforations 
are formed through which the water passes to the 
wires. The heated water collects in a lower 
réservoir, from which it passes to the baths &c. 
Rows of gas jets are arranged in the spaces 
between the diaphragms &c., and are protected by 
métal plates at the top and sides, the products of 
combustion passing up in contact with the liquid ; 
or a current of hot air may be introduced at the 
bottom of the heating-chamber. The hot air may 
escape through the top of the heating-chamber, 
or may pass through pipes in the hot-water 
réceptacle.

3918. Thornton, B . M . Dec. 23. [ P r o -
v is io n a l p r o te c t io n  on ly .']

H o t -w a te r  h ou les  a n d  s im ila r  h ea tin g  a p p a ra tu s  ;  
f o o h c a r m e r s . — Relates to footstools, hassocks,
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couches, and other articles of furniture with ! 
heating-arrangements, for the use of invalids and 
others. The article contains a réceptacle charged 
with hot water, and surrounded, except ahove, by a 
non-conductor. The heat passes through a per- 
forated cover hinged, or otherwise fastened, to the 
receotacle and is diffused over the external covering 
of the article.

3926. W a rren , F . F . Dec. 23.

H e a tin g  w a ter .—Relates to boilers for heating 
water for heating buildings &c. The internai flue 
a ',  o ?  is made serpentine or tortuous, as shown in 
Fig. 11, passing round projections or pockets 
c -, c3, c4, c’> on the boiler c. The boiler is built in 
with brickwork, or provided with casings to 
complété the requisite flues.

( F o r  F ig u r e  see n e x t  c o lu m n .)

A.D. 1869.

2. S in g le to n , T . Jan. 1. V r a w in g s  to
S pécifica tion .

H e a tin g  liq u id s .—According to the Provisional 
Spécification, size for sizing warps is boiled by 
passage through bent or spiral tubes connected to 
globes, the tubes and globes increasing in dimen
sions towards the outlet, and the heating being 
effected by steam. In some cases the size is boiled 
by passage through a spiral tube in one of the 
steam - heated drying - cylinders of the sizing- 
machine.

6 . G reen , T . Jan. 1.
H e a tin g  w a ter .—Consista in arranging coiled or 

other water tubes in the fireboxes of vertical

| boilers constructed as described in Spécification 
No. 1457, A.D. 18G6. Fig. 1 shows the arrangement

of a coiled water tube c. The coil is conical, and 
the upper and lowcr ends are connected to the
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witt r̂ space of the boiler. A firebrick cône d  
facilitâtes an equal distribution of heat among 
the coils of the tube. Fig. 2 shows a fiat coil, the 
outer end of which is connected to the lower part 
of the water space, while the inner end is carried 
up and led into an exit pipe d . A water tube a  
passing through the firebox supports the coil. 
Straight tubes may be arranged to connect the 
furnace crown with the lower part of the water 
space, and these may be used either alone or in 
combination with the coil. The arrangement of 
the tubes is stated to promote the circulation of 
water in the boiler.

96. A itken, H . Jan. 13. [ P r o v is io n a l  p r o 
te c tio n  o n ly .]
H e a tin g  w a ter .—A small boiler with or witbout 

tubes, is placed on the top of a lamp burning heavy 
oils. The steam generated may be used for 
inducing air supply to the lamp.

243. Xiake, W . R ., [ IT o w a rd , I I . ] .  Jan. 26.
H e a tin g  a i r  in venti- 

lators. Fresh air enters 
through the perforated 
shelf D, which supports 
a sponge or other poious 
absorbent E, and then 
passes through the per
forated removable box F, 
holding charcoal, into the 
room to be ventilated.
The air supply is regulated 
by the sliding valve G.
The sponge &c. absorbs 
moisture from the air, 
which is then filtered and 
deprived of deleterious
gases and suspended organic matter by the char
coal ; the air is also heated by friction, the removal 
of moisture, and tbe heat of the chamber through 
which it passes.

264. M arch ant, R . M . Jan. 28. D r a w -
in g s  to  S p éc ifica tio n .

H e a t in g  g a ses  ;  h ea tin g  b y  a i r  c ir c u la tio n .—Com- 
pressed air or gas, for use as a working fluid for 
engines or for other purposes, may be heated by 
passing it through pipes arranged in a hot-air, 
steam, or melted-iead chamber. The heat thus 
supplied to the gases may, it is stated, be 
communicated to surrounding objects.

403. Johnson, J .  K ., [J o h n so n , J.]. Feb. 9.

H e a tin g  b u ild in g s  
& c. ;  h e a t i n g  b  y  
stea m  c ir c u la t io n  ;  
stea m  tra p s . — Re
lates to improve- 
m e n t s  in t h e  
heating - apparatus 
for heating air for 
ventilation &c., and 
for other heating 
purposes, described 
in Spécification No.
1250, A.D. 1868, in 
w h i c h  steam or 
other vapour from 
a suitable generator 
passes to aradiating 
and condensing sur
face and back again 
in the liquid State 
to the generator.
This invention con
sista, partly, of im- 
p r o v e m e n t s  in 
radiators for warm- 
ing and ventilating
apartments, and partly of a self-acting feedwater 
supply for the steam generator. Fig. 1 shows an 
arrangement of the radiator and ventilator. Steam 
from a generator enters the lower box B, and 
passes through an annular space F between the 
hollow outer tubes D and the central tubes E, and 
escapes into the upper box C, the tubes D and E 
being in contact with the external air. Any num- 
ber of such concentric pipes or tubes may be 
employed. The walls of the steam chamber may 
be corrugated Æc. to secure a larger radiating and 
condensing surface. Fig. 3 shows au arrangement 
for the supply of feedwater to the steam generator. 
which also régulâtes the steam pressure. A coiled 
pipe P ends in a curve D, the end E dipping just 
below the surface of water contained in the vessel 
A enclosiug the pipe P. The lower end K of the 
pipe P is trumpet-shaped, and opens into a cup I, 
into which steam also issues from tbe pipe H. 
Cor.densed water falls into the cup I, and thence 
through a bent pipe J, partially filied with water,
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and forming a steam trap, to the heater B. Con- 
densed water collects at the end E of the pipe P, 
and any réduction in the pressure within the heater 
causes this water to re-enter the heater, and air also 
follows. A moderato pressure in the heater may be 
obtained by bendimr one of the coils of the pire P 
so that it may be filled with water. The air of an 
apartment passes through tubes y 1. The apparatus 
may be constructed in rectangular form, or in the 
shape of articles of f  urniture, such as tables, side- 
boards, desks, &c. Gas or other lamps, or solid 
fuel, may be used to heat the steam generator.

520. B arton, J . Feb. 19.

a Hue G* to the chimney. The four chambers are 
connected with one another by pipes, so that water 
entering the chamber E circulâtes through the other

chambers and escapes from the top of the boi er 
throngh the pipe F3. It returns again to the 
lower part of the rear chamber E through the 
pipe F*.

539. W eem s, J ., and W eem s, W . Feb. 22.

H e a tin g  w a te r .—The water to be heated is con- 
tained in a vessel a , to which it is supplied through 
a pipe g . Exhaust or live steam is conveyed to the 
vessel through a pipe e, any excess being carried off 
by the pipe f . The heated water is led by a pipe 
h to a boiler. to pipes for heating buildings, 
or to vessels for hot-water supply. The level of 
the water in the chamber is controlled by a float l, 
which actuates a tap j  in the water supply pipe ; 
or a float attached to a chain passing over a pulley 
and connected to the valve, may be used. The 
cold water is preferably delivered into the conical 
mouth of the steam pipe as shown.

H e a tin g  a i r  ;  h ea tin g  b u ild in g s  <£c.—In order to 
heat air for drying purposes, it is forced by means 
of a steam fan 34 through a number of tubes in 
a cylindrical métal case 33, to which steam is 
admitted by a pipe 51. Waste steam from the 
fan &c., or superheated or other steam, may be 
thus employed. This apparatus is also suitable 
for heating and ventilating hospitals, asylums, 
workhouses, floorcloth and other factories, drying- 
rooms for floor- and oil- cloths, tarpaulins, calico 
printed goods, &c., and other buildings. Reference 
is made to Spécification No. 360, A.D. 1868.

537. Foster, B . Feb. 20.
H ea tin g  w a ter .—Boilers for heating water are 

formed in parts arranged to enclose the fire. The 
boiler consists of four hollow castings. three of 
which D, D1, E are supported by métal bearers 
resting on brickwork. The two castings D, D1 are 
parallel. and form the sides of the furnace. The 
third chamber E is situated at the end of the 
chambers D, D', and a saddle-shaped chamber F 
rests on the upper parts of the three chambers.
Two Hues G, G1 pass through the upper chambers 
F. The furnace gases pass to the rear of the 
boiler between the side chambers, and return 
through the flues G, G1. They then pass through 

180Ôt—2 35

600. Townsend, J. Feb. 26.
H e a tin g  g a ses .— Air and other gases to be used 

in heating stills for the extraction of oil from 
minerais and other materials, or for distilling 
liquids, are heated by passing them through piping 
immersed in a bath of molten métal or alloy, or of 
a sait or salts in solution or fused. Métal filings, 
or métal, sand, or other refractory material, in a 
granular or similar form, may also be used to heat 
the gases.

3 — 2
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603 . M a rk h a m , C. Feb. 26. [P rov ision na i
p r o te c t io n  o n ly .]
H e a t in g  m ite r .—A sectional boiler is built up of 

sets of tubes, each set being composed of two 
superposed horizontal tubes conneeted by a 
number of vertical tubes cast in one piece with 
them. The sets are arranged side by side, with 
the ends of the horizontal tubes projecting through 
the side walls of the furnace. The ends of the 
lower tubes are conneeted to a water supply. 
Provision is made for cleaning the tubes inter- 
nally. The vertical tubes of one casting are 
opposite the spaces between the vertical tubes of 
the adjacent castings. Wrougbt métal may be 
used for the tubes, if desired. The furnace is 
placed below the lower horizontal tubes, and the 
gases pass along below them. and return through 
the spaces between the vertical tubes. The spaces 
between the horizontal tubes are filled with fire- 
brick. The joints of the tubular sections are 
arranged outside the furnace.

and E. Cold water, or other liquid, or air, is 
caused to circulate through the lid, so that vapours 
arising from the boiling-liquids &c. coming in

contact with the lid are condensed and returned to 
the boiler. Or a stream of cold water may be 
allowed to play on the lid and escape by a trough. 
A  loose plug is fitted to the lid to allow the quan- 
tity and température of the liquid in the boiler to 
be ascertained.

754. Ormson, H . March 11.

701. Turnbull, H.., and P iton , J. G .
March 8. [P r o v is io n a l  p r o te c t io n  on ly .']

lT ea tin g  b u ild in g s  <£c. — Comprises combined 
steam heating and signalling apparatus for 
trains, buildings, and other places, the inven
tion being described as applied to a train. The 
exhaust or other steam passes from end to end of 
a train through a pipe or pipes, arranged above or 
below or on both sides of the carnages, and 
formed in sections conneeted from carriage to 
carriage by telescopic slides or flexible tubes. The 
pipes may hâve branches with taps for warming 
the carriages, and may hâve valves for the escape 
of water. They are secured to the carriages by 
elastic straps or carriage springs. The handle of a 
whistle, which also forms a stop cock in the pipe of 
each carriage, is conneeted by pull cords or wires 
with each compartment. The stop-cocks may be 
dispensed with.

710. B rig gs, B . March 9. [P r o v is io n a l  
p r o te c t io n  o n ly .]

T h erm o sta ts  for use in heating vineries, con- 
servatories, or rooms. The valve controlling the 
admission of steam, hot water, or hot air for 
warming purposes is operated by the expansion of 
mercury contained in a J_'s'laPed tube, at the 
upper end of which is a rnbber diapliragm, on 
which rests a piston conneeted with the valve by 
levers.

746. W addington, J ., W addington, A ., 
and B ell, F . March 11.
B o il in g -p a n s .—The lid B of a pan A for boiling 

liquids, wort, & c. in breweries, distilleries, & c. is 
fitted with rpmovable inlet and outlet pipes D

FIC.6.

H e a tin g  w a te r .—
The outer part of 
a saddle shaped 
b o i l e r  is made 
annular or convo- 
luted, as shown in 
section at B, Figs.
4 and 5. A  water 
chamber C is con- 
structed w i t h i n 
the b o i l e r ,  and 
c o r r e s p o n d s  in 
shape to it. This 
chamber may form 
part of the boiler, 
or m ay be con- 
nected to it by 
water t u b e s  1), 
which promote the 
circulation of the
water. The space between the boiler and the 
water chamber forms the flue, and, in the form 
shown in Fig. 4, the interior of the annular water 
chamber also forms part of the flue. A modifi
cation is shown in Fig. 6, in whicii tubes C connect 
a central depending chamber with the sides of the 
boiler B. The Provisional Spécification States 
that the boiler may be fired externally or internally.
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832. W alker, A . B . March 18.

H e a tin g  a i r .—A coiled copper or other tube a  is 
enclosed in a casing b, and is heated by a tire or by 
gas, or by placing it within a steam boiler. Air is 
driven through the coil by a blowing-machine. 
The heated air is used for roasting and drying 
purposes.

888. XUaury, M . P ., \ B u rton , W .  L . ] .
March 24. [P r o v is io n a l  p r o te c t io n  on ly .']

H e a tin g  b y  e le c tr ic ity .—Apartments, buildings, 
railway and other carnages, steamers, &c. are 
heated by the passage of electricity through a chain 
or coil made of alternate obstructions and free 
conductors. Or a continuous obstructing-medium 
may be used with réservoirs or radiators attached 
at intervals. Or the réservoirs may be conneeted 
by short pièces of obstructing-material, the size of 
which is reduced at intervals.

940. Ziake, W . B ., [S tu r te v a n t, B .  F . ] .  
March 29.

H e a tin g  a i r .—Relates to a fan with heating or 
cooling appliances for ventilating hospitals, fac- 
tories, dweliings, &c., or for supplying air for 
drying lumber, bricks, &c. The heater or coder

comprises a jacketed thin copper or other drum/, 
the heads of which are fitted with copper tubes g  
brazed or soldered to flanges. The drum has 
bonnets i  contracted to an area equal to the 
joint areas o f the tubes g . The whole is secured to 
the fan by bolts, the heads of which work in a 
dovetail groove d  on the casing, and it may thus 
be turned in any direction. It may be similarly 
attached to the delivery pipe of the fan. The 
drum is heated by steam, or cooled by ice and sait 
or water. For drying lumber, bricks, &c., the air 
may be cooled in entering the fan so as to deposit 
its moisture, and be heated in leaving.

1011. H ow den, J . April 3.
N o n  -  con d u c tin g  c o v er in g s  a n d  co m p osition s . — 

—Cylinders, boilers, pipes, &e. are covered with 
plaster of Paris run in a liquid State into temporary 
or permanent casings surrounding them. Gelatinous 
or glutinous matter may be mixed with the plaster 
of Paris, and it may then be easily applied with a 
trowel. Lime may also be added. The composi
tion may be covered with iron, wood, lead, canvas, 
&c., or may be painted. For fastenings of pipe 
joints &c., small détachable sections of the coverings 
are employed.

1029. Cairns, C. April 5.
H e a tin g  b y  s team  c i r c u l a t i o n ;  h ea tin g  liq u id e .— 

Steam coils, dye vats. and other articles are heated 
by means of steam raised to any desired température 
by compressing it by a pump or pumps between 
the boiler and the article to be heated.

1122. A zam buja, A . d’ . April 12.
N on -con d u c tin g  c o v e r in g s .—Relates to the manu

facture of a non-conducting felted fabric. Hair 
cloth or “ thibaude ” composed of animal hair and 
fibrous material is spread on a piece of canvas, and 
layers of animal hair are placedthereon and covered 
with another piece of haircloth, over which a 
second piece of canvas is spread ; the edges of the 
two pièces of haircloth are then sewn together or 
are otherwise attached. The whole is next felted 
together to form a compact fabric, the outside 
cloths being then removed. In place of or in 
addition to the haircloth, fabrics of cotton, hemp, 
flax, &c. may sometimes be employed, and the 
fabrics are, in some cases, applied on one side only 
of the layer of animal hair. The upper and under 
pièces of canvas may sometimes be dispensed with 
in making the material. The material is applicable 
for lining boilers and other steam apparatus, in 
order to prevent loss of heat, and as a covering for 
pipes, waterways, and tanks for protection against 
frost. It is also applicable for dinner mats, carpets, 
carpet linings, linings for boxes for presening 
food and keeping it hot and fresh, and for other 
purposes.
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1133. G illesple, W . April 13. D r a w in g s  
to  S p écifica tion .

H e a tin g  a i r  for drying and other purposes. 
The air is heated by being passed through the 
hollow firebars of steam-boiler and other furnaces.

1159. B room an, C. S ..  [ G o g u e l , E .  F .  A . } .  
April 14. D r a io in g s  to  S p éc ifica tion . [P r o -
v is io n a l p r o te c t io n  on ly .\

H e a tin g  bu ild in gs . —  The hot compressed air 
ivhich escapes from the casings of turbines driven 
by a combined current of steam and air produced 
by a jet of steam blown into the mouth of a pipe, 
may be used for heating or ventilating workshops 
and other rooms.

1166. B ram w ell, F .  J. April 15. D ra w -.
in g s  to  S p éc ifica tion .

H e a t in g  a ir .—Air is heated in a steam-engine 
surface condenser, and a portion of it is led to the 
furnace and the remainder to the chimney ; or a 
portion may be led away for use in drying grain, 
sheavcs of corn, grass, or other green crops. The 
air thus abstracted may be, in sonie cases, further 
heated in a surface apparatus exposed to the Waste 
furnace gases.

1188. A m ies, T . April 17.
H e a tin g  m a te r ;  h ea tin g  b u ild in g s .— A boiler, 

constructed of sheet métal, has water spaces a ' at

the sides, back, and top, the front being formed 
by a door. Horizontal water spaces «* of sheet 
métal are soldered or riveted to the back and to 
alternate sides, and a chimney b  passes through

the top. Air for combustion entera the stand c  
through a regulating-dainper to the gas burner d .  
The boiler may supply water to battis &c., or for 
warming greenhouses and other buildings, it may 
ba connected by the flow and return pipes 4l with 
a circulating System of pipes preferably formed by 
hollow end standards g  with intermediate pipes / .

1275. Sngholm , O. April 24.

H e a t in g  a i r  for drying purposes. The apparatus consista of a pair of fans P driven by a belt 
from the main shaft G. The air passes through conical distributing-ducts P1, P11, and the centre of
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the screw-bladed fan Q, which gives it a twisting motion up through the annular and radial 
spaces q , q 1 of the casing Q1 ami !an Q, and thence through the chamber J 1 containing the heating- 
coil R. Steam is driven through the coil ; it enters at R 1, and leaves at R 11, the supply being 
regulated by the cock R ln. The air supply is regulated by the cock P111. In another form of 
apparatus, air under pressure is driven through a small nozzle into a large pipe, across a conical 
opening through which air is drawn from the atmosphère. Either the large or the small current 
may be heated, the température of the mixed current being regulated by varying the supplies by 
means of valves &c.

1303. Sim pson, J .  II. April 27. [P r o v i s i o n a l  p r o te c t io n  on ly .']

H e a tin g  a ir .—Air, for use in connection with the pneumatic propulsion of trains, is heated by 
passage through apparatus which is constructed in the form of a honeycomb of brickwork and is 
“  heated at pleasure.”

1354. Shackleton, J. May 3. serving to hold the valve down on to its seat C ; 
the construction of the valve may be somewbat 
modified. The heating-pipes M, N, Fig. 1, may be 
bent into Q form, and arranged one within the 
other.

1503. H arlow , II. May 17. [P r o v is io n a l
p r o te c t io n  o n ly .]
H e a tin g  w a ter .—A hot-water boiler is constructed 

so that the lire is surrounded by a cylindrical eti- 
closed casing of cast or wrought iron, copper, &c., 
tapering towards the upper end. An inner tapered 
casing, provided with a ‘ field ’ tube for promoting 
circulation of the water, communicates with the 
interior of the outer casing, and also with the 
interior of a dish or flange on which the flame 
impinges.

FIC.3
H  e a  t i n  g  liq u id e  ;  h ea tin g  

bu ild ings.—Exhaust steam from 
steam engines is used for heat
ing or boiling water or other 
liquida in th e  processes of 
dyeing, scouring, soap-boiling, 
brewing, cooking, &c., and for 
heating or warmiDg the rooms 
of buildings, faotories, or rail- 
way carriages. As shown in 
Fig. 1, the exhaust from the 
engine passes by the pipe D to 
the coils H in th e  boiler- 
furnace flue, whereby it be- 
comes superheated. It then 
passes through a pipe J into a sériés of heaters 
M, N, K, L for warmieg buildings, heating dyers’ 
kettles, <S-c. The condensed steam flows back 
through pipes P, 0  into the tank R, from which it 
is returned to the boiler. When the engine is not 
at work, the valve E is closed, steam being taken 
directly from the boiler A  through the pipe W 
A valve F in the exhaust pipe opens wlien the 
back pressure is too great. This valve is shown in 
Fig. 3, a spiral spring I, regulated by a screw and 
hand-wheel and contained in a tube portion H,

1511. Balte, W . R ., [H e r b s t , A . ] .  May 17.
[.P r o v is io n a l  p r o te c t io n  o n ly . ]

H e a tin g  a i r  for use in drying sugar loaves. The 
apparatus consists of a cylinder with tubes like a 
multitubular boiler. The air passes through the 
tubes, and is heated to the required température.

1628. B eesley, B ., B eesley, W ., and 
B eesley, J . May 27. [ P r o v is io n a l  p r o te c t io n
on ly.']

H e a tin g  w a te r , boilers for. To increase the 
heating-surface, an iuverted conical or tapered 
métal box is applied to the boiler, so that the 
water circulâtes through it, entering at the bottom 
and passing out through holes at the top. In the 
case of a firebox boiler with a cross-tube, the 
tapered box may be connected to the cross tube.
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