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EXPLAN ATO RY NOTE.

The contents o f this Abridgment Class may be seen from its Subject-matter Index. For further 
information as to the classification o f the subject-matter of inventions, reference should be made to the 
Abridgment-Class and Index Key, published at the Patent Office, 25, Southampton Buildings, Chancery 
Lane, W.C., price One Shilling, postage (parcel post) Sixpence.

It should be borne in mind that the abridgments are merely intended to serve as guides to the 
Specifications, which must themselves be consulted for the details of any particular invention. Printed 
Specifications, price Eightpcnce, may be purchased at the Patent Office, or ordered by post on the 
Patents Form C’ (to be obtained from any Post Office), no additional charge being made for postage.

SUBJECT-MATTER IN D EX.

Abridgments arc printed in the chronological order of tho Specifications to which thoy rofer, and this index quotes 
only tho year and number of each Specification.

B ed  w arm ers and airers. ’84. 13,819. 'SO. 
247G. ’S7. 15,794. ’88. 4527. 12,102. 12,358. 

Excepting Hot-water bottles and similar heating- 
apparatus :
for  ichich see that heading.

Boilers. See Boiling-pans; Digesters; Heating 
water &c.

B oilin g-p an s. 'S3. 2294, [Appendix, page 166]. 
2660, [Appendix, page 166]. '84. 2414. 2824, 
[Appendix, page 166]. 5341. 5725. 6047. 6733. 
<900. 8035. 8935. 10,947. 12,720. 13,106. 
14.792. 16,428. '85. 500. 4013. 10,593. 11,864. 
13,094. 13,225. 13,792. '86. 1782. 3532. 10,376. 
12,291. 14.331. 'S7. 677. 1698. 3623. 3800. 
4976. 7911. 11,847. 14,060. 14,877. 15,156. 
'8S. 2113. 4931. 5292. 5330. 6030. 6442. 9431. 
11,282. 12,775.

Excepting Digesters ; Saucepans and cooking- 
kettles, [Abridgment Class Hollow ware]: 
boding-pans for  Distilling, concentrating, and 
evaporating liquids, [Abridgment Class Dis­
tilling &c.]: Paper and paper-making, 
[Abridgment Class Paper &c.]; 

for  ichich see those headings.

B o ilin g -p a n s—cont.
furnaces for. See Abridgment Class Furnaces 

&c.
incrustation and corrosion, preventing and re­

moving. See Abridgment Class Steam gene­
rators.

making by electrodeposition. See Abridgment 
Class Electrolysis.

plastic compositions for. See Abridgment Class 
India-rubber &c.

riveted joints for. See Abridgment Class Metals, 
Cutting &c.

stoves for. See Abridgment Class Stoves &c.
water-level indicators. See Abridgment Class 

Registering &c.

Cleading or lagging for steam boilers and the like.
See Coverings &c., Non-conductors o f heat.

Coppers or boiling-pans. See Boiling-pans.

Covering’s and com positions, N on­
conductors o f h eat. '$4. 2276. 3660. 
3792. 4792. 5223. 5942. 6004. 8081. 9018. 
9063. 9067. 9070. 9865. 13,312. 16,588. '85. 
190. 4343. 4710. 4711. 7496. 7809. 10,492.
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MUSSSft4 ] SUBJECT-MATTER INDEX. [1888

Covering's and com positions. N on ­
conductors of b e a t—cont.
12,780. 14,904. '86. 1420. 4730. 5292. 6804. I 
7163. 9199. 10,891. 15,390. 15,579. 'S7. 1509. 
5532. 8817. 12,474. 12,994. 10.631. ’88. 3787. 
6888. 7933. 9303. 10,292. 18,031. 

obtaining fibres for. See Abridgment Class 
Spinning.

D igesters. ’84. 2104. 7900. 8035. 11,191. 12,427. 
15,188. 16,428. 'S6. 3800. 11,848. 'SS. 2113. 

Excepting Paper and paper making, (boiling- 
apparatus), [ Abridgment Class Paper &c.] ; 
fo r  ichick see that heading.

Drying by heating. See Abridgment Class Drying.

Electric heating apparatus. See Heating by 
electricity.

F ootw arm crs, Carriage and lik e . '84. 
505. 999. 1426. 9238. 13,819. 10,540. '85. 1276. 
4193. '86. 2476. 3398. 5022. 'S7. 10,557. 
10,943. '88. 206. 4527. 5926. 12,102. 

fuel for. See Abridgment Class Fuel, Manufac­
ture of.

heating water and other liquids for. See Heating 
water &c.

Footwarmers other than carriage and like. See 
Bed warmers &c. ; Hot-water bottles &c.

Geysers for heating water. See Heating water &c.

K e a tin g  air  and other gases. 'S4. 455. 
1062. 1269. 4190. 4902. 5594. 6011. 6728. 
0859. 8174. 8778. 11,241. 13.441. 13,753. 
16,992. '85. 339. 655. 685. 887. 2797. 3070. 
5645. 6753. 6859. 6938, [Appendix, page 167]. 
8966. 13,446. 13,918. 14,912. 15,261. 15,828.
16,015. '86. 201. 2226. 2381. 3134. 3689. 4824. 
7733. 8822. 9733. 10,205. 10,353. 10.983. 
11,583. 12,698. 15,268. 16,029. 16,280. '87. 470. 
501. 833. 840. 2813. 2870. 3183. 4327. 4354. 
5417. 5971. 6039. 7113. 8875. 9199. 9762. 
9896. 10,032. 10,035. 10,061. 11,201. 12,038. 
12,180. 12.488. 13,017. 13.734. 15,138. 15,476. 
15,509. 15,821. 'SS. 511. 4602. 7361. 7594. 
8663. 10,935. 11,696. 12,989. 13,026. 13,158.
13,485. 14,363. 15,058. 15,980. 17,006. 18,138. 

Excepting Air and gas engines. [Abridgment Class 
Air and gas engines]: Blast for blast furnaces 
&c., [Abridgment Class Iron &c.] ; Furnaces 
and kilns, [Abridgment Class Furnaces &c.l ; 
Inhalers, [ Abridgment Class Medicine &c.j ; 
Lamps and burners for lighting &c., (heating 
air in), [Abridgment Class Lamps &c.l ; Rail­
way and tramway vehicles, (heating), [Abridg­
ment Class Railway &c. vehicles] ; Road 
vehicles, (heating), [ Abridgment Class Road 
vehicles] ; Steam generators, [.Abridgment 
Class Steam generators] ; Stoves &c., [. I bridg- 
ment Class Steves &c.] ; Superheaters, Steam, 
[Abridgment Class Steam generators] ; 

for  tchich see those headings. 
radiators. See Heating buildings &c. 
temperature, regulating automatically. See 

Thermostats.

K ea tin g  -  apparatus, [not indexed elsewhere]. 
'86. 12,698. '87. 10,286. '88. 12,784.

K e a tin g  buildings and stru ctu res. r84. 
519. 1062. 3133. 3725. 5277. 7484. 7723. 
7946. 8125. 8395. 10,287. 10,637. 11.598. 
12,936. 13,819. 14,712. 15.042. 16,540. 16,992. 
'85. 339. 518. 840. 2638. 4193. 5166. 5645. 
6753. 6859. 7242. 8966. 9057. 9223. 9262. 
13,516. 13,757. 14,746. 14,977. 16,091. '86. 
1711. 3398. 5238. 6858. 6930. 9642. 10,069. 
10,205. 12,384. 13.555. 15.759. 16,280. 16,355. 
'S7. 1811. 3063. 3067. 4183. 4354.4951. 5738. 
5971. 9896. 10,101. 10,281, [Appendix, jxige 
168]. 10,286. 10,620. 10,628. 12.038. 12,619. 
15,138. 15,476. 15,821. 16,617. 17,018. 17,213. 
17,389. 17,413. 17,858. 17,929. 'SS. 605. 2568. 
3901. 4517. 4602. 5259. 5750. 5932. 6075. 
10,321. 11,078. 11,389. 12,183. 13,158. 17,607. 
18,729.

Excepting heating Railway and tramway vehicles, 
[Abridgment Class Railway &c. vehicles] ; 
Road vehicles, [Abridgment Class Road ve­
hicles] ; Ships, [Abridgment Class Ships &c., 
Div. I.] ;

fo r  which see those headings. 
footwarmers. See Footwarmers. Carriage &c. 
furnaces and furnace fittings. See Abridgment 

Class Furnaces &c.
heating air or water for. See Heating air &c. ; 

Heating water &c.
injectors and ejectors. See Abridgment Class 

Injectors &c.
lamps and burners for lighting, adapted also foa 

heating. See Abridgment Class Stoves &c. 
moistening heated air for. See Abridgment Class 

Air and gases, Compressing &c. 
steam generating for. See Abridgment Class 

Steam generators.
steam separators. See Abridgment Class Steam 

generators.
stoves and burners for heating. See Abridgment 

Class Stoves &c.
temperature, regulating automatically. See 

Thermostats.
ventilating by warm air. See Abridgment Class 

Ventilation.

K e a tin g  by air circulation . '84. 12,936. 
'85. 339. 6753. 6859. 14,746. 'S6. 11,045, 
[Appendix,page 168]. 13,861. '88. 12,784. 

Excepting Heating buildings and structures ;
fo r  which see that heading. 

heating air for. See Heating air &c. 
pipe joints and couplings. See Abridgment Class 

Pipes &c.
temperature, regulating automatically. See 

Thermostats.
ventilating with warm air. See Abridgment Class 

Ventilation.

K ea tin g  by chem ical action  or m ole­
cu lar com bination. '85. 339. 6753. 6859. 

Excepting Heating water and other liquids ; 
fo r  which see that heading.
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Heating: by electricity . 'S4. 12,374. ’85. 
339. 2986. 6753. 6859. 6971. '87. 700, [Appen­
dix, page 168]. 10,032. '88. 5259. 6075. 

Excepting Electric furnaces, £.4 bridgment Class 
Electric lamps Ac.] : Electric stoves, [Abridg­
ment Class Electric lamps Ac.l : Heating 
water and other liquids ; Metals, Working by 
electricity, [Abridgment Class Electric lamps 
Ac.] ;
for which sec those headings. 

distributing electricity for. See Abridgment 
Class Electricity, Regulating Ac. 

regulating electric currents for. See A bridgment 
Class Electricity, Regulating Ac.

Heating: by steam  circulation . '84. 1426. 
10,637. 12,936. '85. 339. 4193. 4834. 5401. 
6753. 6859. 13,516. 13,918. 14,746. '86. 11,045, i 
[Appendix, page 168]. 13,861. 15,456. ’87. 
15,821. 17,390. ’SS. 11,389.

Excepting Heating buildings and structures ; i 
Railway and tramway vehicles, (heating), 
[Abridgment Class Railway Ac. vehicles] ; 

fo r  which see those headings. 
pipe joints and couplings. Sec Abridgment Class 

Pipes Ac.
steam generators. See Abridgment Class Steam 

generators.
steam traps. See Steam traps, 
temperature, regulating automatically. See 

Thermostats.

Heating- by w ator or other liquid circu­
lation . *S4. 7723. 10,637. 12,936. '85. 339. 
6753. 6859. ’S6. 5071. 11,045, [Appendix, page 
168]. '88. 11,389.

Excepting Heating buildings and structures : 
fo r  which see that heading.

incrustation and corrosion, preventing in pipes. 
See Abridgment Class Steam generators.

pipe joints and couplings. See Abridgment Class 
Pipes Ac.

temperature, regulating automatically. Sec , 
Thermostats.

Heating-, H eat-storing: ap p aratu s for.
*84. 6728. '85. 4193.

Keating- w ater and other liquids :
Excepting Boiling-pans ; Brewing, [Abridgment 

Class Beverages]: Bronchitis kettles, [Abridg­
ment Class Medicine A c.]; Cooking and kitchen 
apparatus and utensils. [Abridgment Class 
Cooking Ac.] ; Digesters ; Distilling, concen­
trating, evaporating, and condensing liquids, 
[Abridgment Class Distilling Ac.J ; Food- 
warmers, [Abridgment Class Cooking A c.]; 
Kettles, Tea and like, [Abridgment Class 
Hollow ware] ; Paper and paper - making. 
(boiling), [ Abridgment Class Paper Ac.] : 
Saucepans &c., [Abridgment Class Hollow- 
ware]: Shaving-appliances. [Abridgment Class 
Toilet A c.]; Steam generators. [Abridgment 
Class Steam generators] ; Stoves Ac., (boilers 
and water-heaters). [A bridgment Class Stoves 
A c.l; Tea, coffee, Ac., Apparatus for making. 
[Abridgment Class Tea Ac.] ; 

fo r  ichich see those headings.

Heating- w ater and other liqu id s—coni. 
air, heating for. See Heating air Ac. 
apparatus combined with—

Deer and other beverages, raising and drawing- 
off, apparatus for. '87. 7904. 

ovens, baking and cooking. '84. 1179. 2104.
'85. 4419. 5565. 

steam generators. ’55. 11,507. 
boilers. '84. 118. 147. 156. 481. 519. 1052. 

1179. 1426. 1627. 1700. 2164. 3133. 3585. 
3766. 4466. 4523. 4657. 5725. 5943. 6040. 
8001. 8035. 9321. 9726. 10,012. 10,114. 
10.579. 10,828. 11,242. 11,633. 12.488. 12,916. 
13,717.13,753.13,952.14,266. 15,306. 15,800. 
16,145. 16,476. 16,648.16,691. 16,756. 16,814. 
16,905. ’55. 130. 696. 1400. 1678. 1851. 2000. 
3029. 3597. 3910. 3979. 4419. 4834. 5166. 
5508. 5565. 5744. 5814. 6009. 7131. 7376. 
7493. 7634. 7843. 8027. 9492. 9971. 10.555. 
11,411. 12,923. 13,725. 13,777. 14,235.
16,015. '86. 194. 394. 655. 1001. 1711. 
1782. 2075. 2476. 3800. 3992. 4142. 4268. 
4406. 4694. 4824. 5886. 6517. 6527. 6930. 
7002. 7265. 8667. 9733. 10,041. 10.069. 
10,470. 10,494. 11,850. 12,733. 12,914.13,417. 
14,245. 14,331. 15.663.15,861.15,920.16,263. 
16,698. 16,821. '87. 385. 1273. 1577. 2625. 
3013. 3119. 3841. 4197. 4951. 5675. 5793. 
5964. 6007. 6416. 7230. 7421. 7510. 7986. 
8115. 8228. 8707. 9199. 9645. 9896. 10,061. 
10,949. 12,117. 12,701. 13.257. 14,359.15,138. 
15,928. 16,375. 16,670. 16,840. 17,986. 'SS. 
206. 817. 1613. 2047. 2113. 3452. 3785. 
5417, [Appendix, page 169]. 6030. 6659. 
6698. 6987. 7061. 7287. 7635. 8078. 9090. 
9416. 9548. 10.603. 11,078. 11,175. 11.816. 
12,183.12,800. 13,026. 13,068. 13,131. 13,158. 
13.963. 14,363.14,893.14,952. 15,229.15.368. 
15,495. 16.097.16,540.17,302. 17,455. 17.607. 

burners for heating. See Abridgment Class 
Stoves Ac.

coverings and compositions, non-conductors of 
heat. See Coverings Ac. 

furnaces and furnace fittings. See Abridgment 
Class Furnaces Ac. 

geysers. See geysers below. 
incrustation and corrosion, preventing and 

removing. See Abridgment Class Steam 
generators.

making by cutting and working metal. See 
Abridgment Class Metal, Cutting Ac. 

safety apparatus, [other than valves]. See safety 
apparatus Ac. below.

tubes, cleaning. See Abridgment Class Pipes 
Ac.

bottles, flasks, and the like, in. See special 
vessels, in below.

burners for. See Abridgment Class Stoves Ac. 
by—

air and gases. '84. 147. 809. 3766. 7200. 
8001. 13,441. 16,992. '85. 339. 6753. 6859. 
7493. 15.828. '86. 3316. 7149. 12,395. 12,640. 
13.417. 'S7. 267. 3169. 8707. 9199. 13.017. 
14.360. 16,670. 'SS. 6030. 6047 6659. 7092. 
10,603. 12,400. 14,363. 18,682. 18,729. 

chemical action or molecular combination 
'85. 339. 6753. 6859. 'S8. 5088.

TIMHEAT®
Da l  m u s e u m
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K eating: w ater and other liqu ids—cont. 
by—cont.

electricity. 'S5. 339. 51GG. G753. 6859. '87.
700, [Appendix, page 167]. 

friction. ’5-5. 3597.
furnaces and kilns. See Abridgment Class 

Furnaces &c.
gases. See air and gases above. 
heat o f fermenting material. See chemical 

action <fcc. above.
lamps and burners. See Abridgment Class 

Stoves &«;.
liquids. 'S4. 6374. 6981. 13,441. '85. 339. 341. 

1851. 3740. 6753. 6859. 'SO. 1782. 5071. 
7022. 12,733. 14.331. 'S7. 3841. 5708. 5777. 
5793. 5964. 7904. 10.002. 11.201. 14,592. 
17,986. ’88. 6030. 7426. 10,935. 

metal and other heaters. 'S6. 3316. 
solar and natural heat. ’SS. 12,402. 
steam. ’84. 1052. 1426. 1700. 7200. 7484.

11,241. 12,617. 13,753. '85. 3740. 4193. 
4834. 7843. 12,080. '86. 5071. 12,395. 14,196.
16.525. 16,760. ’87. 3169. 5773. 5777. 9199. 
'SS. 6030. 7426. 9548. 9807. 10,935. 13,068.
13,485. 13,851. 14,113. 17,643. 

stoves. See Abridgment Class Stoves &c. 
trickling ovor heated surfaces. See surface 

apparatus below.
waste gases. See air and gases above. 
water. See liquids above. 

cylinders, cisterns, reservoirs, and the like, in. 
'84. 147. '85. 3740. 12,923. 'S6. 16,525. 'S7. 
267. 5793. 16,375. 'SS. 6030. 10,603. 13,068. 

ejectors. See Abridgment Class Injectors Ac. 
feedwater for steam generators, heating. See 

Abridgment Class Steam generators, 
for—

baths. S4. 1179. 3585. 3766. 11,242. 16,145. 
16,476. 'S5. 5744. 11,507. 14,235. 'S6. 655. 
3316. 3800. 4268. 7265. 16,760. 16,821. 'S7. 
267. 1577. 3013. 5773. 5793. 7421. 8707. 
10,061. 10.949. 13.017. 13,257. 14.360.
16,375. 17,986. '88. 817. 2732. 3596. 6659. 
7426. 12,400. 16,540. 18,682. 

bleaching. '85. 10,694. 
brewing, (water fo r  use in'). 'S4. 5725. 
distilling, concentrating, evaporating, and con­

densing liquids. '84. 10,012. 
dyeing. 'S5. 10,694.
food, preserving. '87. 5708. 'SS. 14,113. 
footwarmers, carriage and like. '84. 1426. '85. 

4193. '87. 3841.
foster mothers and the like for rearing 

chickens and other young birds. '88. 15,368. 
16,097.

garden frames. See glass houses &c. bcloic. 
glass houses, frames, or shelters for plants. 'S4. 

3585. 16,476. '86. 4694. 10,069. 14.331. '87. 
8707. 10,061. '88. 5088. 

hair dressing. '87. 15,928. 
heating air and other gases. '85. 16,015. 'SS. 

13,158.
heating buildings and structures. '84. 156. 519. 

4523. 5943. 7484. 10.579. 10,828. 11,259. 
13,717. 16,145. 16,756. 'S5. 1400. 1678. 
4193. 5744. 7131. 11,411. 13,725. 13,777.

Keating: w ater and other liqu id s—cont. 
for—cont.

heating buildings and structures—cont.
S6. 394. 3800. 4142. 4694. 4824. 7002. 
8667. 10,069. 10,470. 12,914. 14,245. 14,331.
15,861. 16,821. '87. 700, [ Appendix, page 
168]. 3013. 3841. 4197. 12,117. 12,701.
15,138. 16,840. 'S8. 817. 1613. 2047. 5088. 
6698. 9090. 11,175. 12,183. 13,026. 13,158.
13,485. 17,607. 18,729.

hot-water supply. '84. 481. 809. 4466. 6040. 
10.012. 10,828. 10,861. 11,242. 13,717.
15.306. 16,145. '85. 840. 2000. 5565. 5744. 
6009. 7376. 7493. 10,555. 10,694. 11,507. 
'86. 5886. 6517. 6930. 8667. 15,861. '87. 
7421. 'SS. 3596. 7092. 17,302. 

incubators. 'S8. 5088. 15,368. 16,097. 
lavatories. 'S7. 5773. 10,061. 
railway and tramway vehicles, heating. '86.

15,663. '$7. 7510. 'SS. 13,068. 
road-scavengering and the like. '87. 385. 
salt, common, manufacture of. '84. 4452. 
ships, heating. '86. 15,663. 
spinning yarns and threads, ( fibres, treating). 

'$5. 12,923.
swimming ponds. See baths above. 
washing, domestic, laundry, and like appliances 

for. '84. 481. 10,114. '85. 4066. 10,694. 
11,507. '87. 3013. 10,061. 13,257. 

furnaces and furnace fittings. See Abridgment 
Class Furnaces &c.

gasaliers and gas bracket attachments for. See 
Abridgment Class Stoves &c. 

gas-heated apparatus immersed in liquid. See 
portable apparatus below. 

gas supply for. '84. 13,952. '85. 696. 2455. 7376. 
7493. 9971. 10,555. 13,957. '86. 1782. 2075. 
3316. 12,733. 13,064. 15,920. 'S7. 5822.
10,949. '88. 3785. 9598. 18,682. 

geysers. '84. 4466. 6040. 7956. 9321. 10,861.
11,242. 16,756. '85. 717. 6009. 7376. 7493. 
10.555. 11.437. 'S6. 655. 2075. 3316. 5841. 
7149. '87. 8707. 10,949. 13,017. '88. 817. 
3596. 3785. 6659. 12,400. 16,540. 17,455. 
18,682.

burners for. See Abridgment Class Stoves &c. 
cocks. See valves and cocks below. 
gas supply. See gas supply above. 
water supply. See water supply below. 

incrustation and corrosion, preventing and 
removing. See Abridgment Class Steam gene­
rators.

injectors. See Abridgment Class Injectors &c. 
liquids, [other than water], heating. '84. 3146, 

[Appendix, jtage 167]. 6374. 6981. 13,753. '85. 
1851. 15,828. '86. 5071. 10,978. 12,395. 12,733.
16,525. S7. 1516. 3169. 3841. 5777. 5708. 
7421. 7904. 8115. 10,002. 14,592. '88. 6047. 
7061. 7635. 9807. 14,113. 17,643. 

pipes and tubes for. See Abridgment Class Pipes 
&c.

portable apparatus. 'S4. 16,648. 16,756. '85.
341. 'S6. 2476. '87. 385. 10,002. 14,360. 
15,928. 'SS. 6047. 11,816. 

regulating period o f heating. 'SS. 14,893.
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Keating: w ater and other liqu id s—cont. 
regulating temperature automatically. Sec 

Thermostats.
safety apparatus, [other than valves]. ’54. 1179.

’85. 5508. ’57. 1577. 2431. 
safety-valves. See valves and cocks below. 
special vessels, in, [other than cylinders, cisterns, 

reservoirs, and the like]. ’S4. 1426. 3146, 
[Appendix, page 167]. 6374. 6981. 7484. 
13,952. 16,648. 'S5. 341. 4066. 4193. 4834. 
10,555. 12,923. 'S6. 2476. 5071. 10,069. 13,861. 
’87. 385. 3169. 5417. 5777. 7510. 8707. 10,002. 
14,592. 'SS. 5417, [Appendix, page 169]. 6047. 
9807.

H o t-w a te r  bo ttles  and sim ilar heating:- 
apparatus. ’ 85. 15,588. ’57. 15,794. ’55. 
10,863. 11,637. 12,358.

Hot-water tanks. See Abridgment Class Hydraulic 
machinery &c.

Lagging for steam-boilers and the like. See Cover­
ings &c., Non-conductors o f heat.

Mulling or warming liquids. See Heating water 
&c.

Non-conducting coverings for heat. See Coverings 
&c.

surface apparatus. '84. 147. 1052. 1179. 1426. 
1627. 1700. 4466. 4523. 6374. 7200. 7484. 
9321. 10,012. 10,579. 11,241. 11,242. 11,259. 
12,617. 13,441. 13,753. 16,756. 16,814. 16,905. 
’55. 1851. 3029. 3740. 3910. 5166. 6009. 
6043. 7376. 7634. 9852. 10,555. 10,694.
13,725. ’55. 655. 1782. 3316. 3992. 5071. 
6527. 7022. 9733. 10,978. 12,395. 12,640.
13,417. 13,861. ’57. 1516. 3169. 5417. 5793. 
6007. 8707. 9199. 10,949. 15,138. 16.670.
17,986. ’55. 761. 6030. 10,935. 12,400. 15,229. 
16,540.

systems of. ’S4. 6374. 7484. 10,012. ’55. 840.
14,235. '86. 13,417. ’55. 7426. 10,603. 

tanks and cisterns, construction of. See Abridg­
ment Class Hydraulic machinery &c. 

tanks and cisterns, heating in. See cylinders 
&c., in above.

temperature, regulating automatically. See 
Thermostats.

valves and cocks. '84. 3133. 12,488. 16,476. 'SS. 
5166. 5508. 10,555. 11,437. 12,080. 13,957.
16,015. ’55. 13,064. ’57. 5822. 9645. 10,949. 
’55. 2732. 5465. 13,963.

water circulation, promoting in vessels other 
than boilers. '54. 6374. 7484. 7956. ’S6. 
16,760. *57. 5773. ’55. 8078. 

water, purifying and softening. '84. 1700. 8001.
’55. 3979. ’55. 8078. 13,851. 

water supply. '84. 481. 3133. 12,488. 12,916. 
13,952. 14,266. 15,306. 16,476. 16.648. ’55. 
840. 3979. 5814. 6009. 6043. 7376. 7493. 
10,555. 13,957. 14,235. ’56. 4406. 13,064. ’57. 
5822. 7510. 8115. 8707. 10,949. ’55. 3785. 
10,603. 11,816. 16,097. 17,302.

Heat regulators, Automatic. See Thermostats.

Radiators. See Heating buildings &c.
Scalding milk. See Heating water &c.
Set-pans or boiling-pans. See Boiling-pans.
Solar Heat, Utilizing. See Heat, Utilizing solar &c.
S team  trap s. ’54. 995. 1402. 1921. 2318. 2422. 

2613. 2652. 2827. 3960. 4049. 4423. 5391. 
7522. 8309. 8736. 11,778. 16,534. 16,629. ’55. 
182. 4193. 4834. 6350. 8207. 8615. 10,148. 
10,630. 10,907. 15,126. '56. 989. 1653. 2180. 
2926. 6271. 9131. 13.203. 15,926. 16.080. ’57. 
592. 2500. 3539. 5844. 6144. 6835. 7510. 7817. 
10,978. 11,632. 12,878. 13,105. 14,197. 15,345. 
15.924. ’55. 35. 2105. 3939. 5072. 5735. 8124. 
8571. 8883. 10.509. 12,637. 16.160. 17,424. 
17,744. 18,053. 19,026.

Temperature, Regulating automatically. See Ther­
mostats.

T h erm ostats. 54. 1269. 2021. 2920. 4049. 
8035. 12,916. 13,515. 13,884. 13,952. 16,402. 
’55. 157. 339. 2455. 4663. 6753. 6859. 7643. 
7653. 7983. 9453. 9971. 10,049. 10,479. 10,555. 
11,211. 12,193. 12,398. 12,716. 13,006. 13,998. 
14,746. 14,771. ’56. 1782. 1894. 2520. 2758. 
2969. 3436. 3670. 4582. 5886. 6126. 6669. 
7347. 7707. 8389. 8667. 10,283. 10,826. 12,574. 
12,733. 13,332. 14,331. 15,292. 16,414. ’57. 
686. 1683. 1770. 2345. 2477. 4784. 5830. 
6889. 8986. 10,350. 10,402. 10,512. 13,289. 
14,023. 14.943. ’SS. 206. 640. 1126. 2497. 
2575. 3438. 3911. 3967. 6075. 8271. 9598. 
12,384. 15,368. 15,845. 16,097. 17,362. 17,903. 

fire and temperature alarms. See Abridgment 
Class Fire, Extinction &c. of.

H e a t, U tilizin g  solar and n a tu ra l. ’55.
12,402.

Valves and cocks for heating-apparatus ( not further 
specified). See Abridgment Class Valves &c.
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Adams. T ...................’SS. 5417, 1
[Appendix, page 169]

Adlam, W .................... ’S7. 1516 ;
Akester, W. II.........’So. 12,398
Albert, H ................. *SS. 15.980
Alexander, E. P ..........’S4. 6728
Allison. H. J. ’So. 4343. 13,998 

'S6. 15,579. ’S7. 15,138
Ancelin, A ...................... ’S4. 1426
Anderson, J ................... ’So. 9492

„  T ...................’S7. 5675
Aplin, H........... ’S4. 6047. 6733
Appleby, C...............’S6‘. 15.456
Aries, P. P .................... ’SS. 6047
Armstrong, J ................ '81. 2613
Arnold, A ....................... ’S7. 677
Aspinall, J. E ............... ’88. 9416
Astlc, E .W .............. '$4. 16,145

'S6. 15,861
Atkins, W ......................'57. 3119
Atkinson, T .................. ’84. 2652

’SS. 5926
Auld, J .......................... ’84. 2318

Babcock dr Wilcox Co. ’85. 3979 
’S7. 8228

Babcock, G. H .............’So. 3979
Backus, Q. S............ ’S7. 10,281,

[Appendix, page 168]
Bailey, M...................... ’87. 7986

„  W . II...............’S4. 2104
Baird, R ....................’SS. 16,160
Baker, W . Y ............... ’88. 9090
Bale, J. E.................... ’86. 2758
Ballo, M...................... ’So'. 1851
Bannehr,J...................’So. 4013
Barlow, W . A ............. ’86. 4582
Barton, W. W ..........’85. 13,094
Barwick, J. E............. ’87. 7230
Bassini, C ................ ’So. 13,998
Baudet, C................. ’84. 12,374
Beardsley, M. W ........ ’SS. 3787
Becker, M. I .............'88. 12,775
Beckwith. J. H .......... ’SS. 9548
Bennett, S................ ’S7. 10,978

„  W .............. ’86. 15,759
Bergmann, T .............. ’84. 3146,

[Appendix, page 167] 
Bernhardi, I ............. ’86. 13,861

Bertrand, J ................’86. 10,205 |
Best, G. .......................’So. 2797 1
Bigelow, If. M. ...........'86. 7707
Bigelow, J. A ........................ ’87. 7904
Birch, W ...................... ’SS. 2732
Biscoe, H. S. T ........... ’86. 8389
Bjorling, P. R ............'88. 2660,

[Appendix, page 166] ,
Blake. G. W ............. '88.' 12,384
Blamires, T. H............ 'S4. 2104
Blessley, Wilson &. ...’SS. 7635
Blczard, J .............................. ’86. 8667

„  N.........................'86. 8667 i
„  T ............... ’So. 13,777 I

Bdhm, 0 ....................... ’SS. 1126 ‘
Bollinckx, A ................ ’SS. 2105
Bolze, H...................... ’S4. 5223
Bond, F. W ............. ’S6. 16,525
Boothroyd, B .............. '85. 4663
Boulouse, J ...................’S7. 686
Boult, A. J ........ ’SS. 2294, \Ap­

pendix, page 166]. '84. 3960 
10,012. 16.540. '86. 1001 
6858. 15,268. '87. 9199
10,402. 17.389. ’SS. 13.131 
15,845.

Bourdon, C.................. 'SS. 206
„  J .................. ’S4. 9070

Bowers, M. J. A .......... ’84. 481
Bowring, M................. ’SS. 6888
Boyd, J. ...................'87. 17,018
Boyle, R .......................’S5. 9262
Bradcr, C.....................'S6. 5292

’S7. 12,994
Bradshaw, A ............... ’S7. 11,632
Braithwaite, C. L. ...’84. 13.441

’SS. 9598
„  I .......... ’84. 13,441

’SS. 9598
Brasseur, V................. ’87. 12,701
Breeden, J .................. 'S7. 5822
Brewster, J. W.......... '86. 1894
Brey, G .......................’87. 10,949
Briddick, J. T ........... ’SS. 10.509
Brierley, W ................ ’S7. 7911

’SS. 12.358. 17,744
Brin, A .........’85. 157. ’SS. 3967

„  I,. Q...................... ’85. 157
Broadbent, H.............’84. 14,792
Bromhead. S. S..........’87. 10,032
Brooke, R. G............. ’87. 10,978

Brookes, F. T ............ ’SS. 5417.
[Appendix, page 169]

„  T .................’SS. 5417,
[Appendix, page 169] 

Brooks, E .................. '84. 13,819
Brophv, M. M......... ..... ’54. 147
Brough. R ................ :ss . 12.716
Brougham. F. J. ... . . . :s 7. 3800
Brown, J .................. ,:se. 10,978
Brown, W. M.......... . ’57. 15,138
Browne, A .............. :...'SS. 1851

M. P ........ ..’SS. 15,588
\V. G........ ..'SO. 13,332

Brunnschweiler, K. A. 'SS. 005
Burns, D................. ....'SI. 6004
Busche, P ................ ...:ss . 1276
Buser, J .................. ....’54. 3660
Butlin, W. II......... ..’57. 16.840
Butter worth, J ...... , :s  7. 13,105

Cannon, W. G. .. ........ '84. 8395
'85. 7131

Capek, J. V ........ ........ 'SS. 5259
Capitaine, E ........ ..... 'SS. 15.815
Carson, W ........... .........'S7. 6889
Carter, H ............ ..... 'S 7. 17,929

.. J. E........ ........ '8S. 1126
„  T. A....... ..... '87. 17.929

Carvalho, S. N. ...... 'SB. 15,268
.........'SS. 3452

Charian, T ..........
Charlton, T .........
Christy, T .......... ..... ’S4. 12,936

'SO. 7347
, W ................ 'S4. 12,720

Clark, A. M....... .’84. 455. 6981
.. W ............. ...... 'SS. 10,492
,. W. R ....... .......'SB. 12,384

Claughton, F..... ......... ’57. 8115
W.... .........’57. 8115

Clifford, A......... ......... 'SS. 5292
Cline, L .............. ......... '$6. 5022
Cohn, L .............. ...... ’57. 10.101
Collins, W ......... ......... SI. 1052
Connell, G......... ......... 'SI. 6011
Cook, W ............. ......... 'SS. 7983
Cooper, C.......... .......'SI. 16,476

.. j .......... .......'SS. 11.696
Copeland. J ....... .......’55. 15,261
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Corbett, J ................. ’84. 10.828
Cornes. II.................. ’57. 10.943
Cornish, T. S................. 'SS. 6030
Courcelles, E . ................ 'So. 6971
Covert, U. C. .......... 'SO. 10.826
C rapper, G.....................'84. 3725
Craven, A .................. '87. 15.821

„ F ...................’S7. 15.821
Creamer, II.................... 'S7. 3539
Crockford. A. H ........... 'S7. 1273

5964. 'SS. 1273
Cammingy J .................. ’S7. 3841
Curtis, N ....... 'SO. 2926. 10,283

Dahl, K. G............ ...'SS. 14.113
Dale. T. H................... 'S4. 5277
Dalton. P ..................... ’S4. 7723
Dann. J. T ........... ..... '84. 3146,

\ Apmndix, page 1671
Dannmeyer. M. I . D. C.......'85.

13.225
Darby, II............... ..... '87. 8707
Darrah, C............... ..... 'SO. 4268

7265. 10,608
Daudt, G. A .......... ..... '85. 7634
Davenport. W. W. ..... ‘57. 8986
Davis, H. .1............ ..... 'S8. 7287
Davit, r. II............ ..... '84. 3960
Dawson, 1)............ ...S4. 14,792

G ............ ..... 'SS. 6698
Day, C. A .............. ,.:s s .  11.389

.. St. J. V........ ’S7. 833. 840
Deane, C. J ........... ...'88. 11,816
Deglisc, E.............. ..... 'So. 7843
Deinhardt. T......... .... ’SS. 2294,

\Appendix, page 166]
Dement. Jl. H ...... ..... ‘SO. 8822
Dennis, W. R............86. 16,263
Desjardins, E ........ ..... 'S7. 3800
Dewrance. J .......... ...'35. 14,952
Dick, F. W ............ ..... 'S4. 4049

.1................... .......'85. 655
Dickinson. 31......... ..'SO. 15,926
Dietze, ./ ................. ..... S6. 7022
Dinstnore. .1, II. R, ... 37. 9762
Dohlmann, <£ Co., Soph us..... 'So.

4343
Doran, J. S................’37. 12.038
Dougill, A .............. . . :s r . 16,375
Dove. L ..................
Drake, T ....’S3. 8027. 'SO. 7733
Drummond. W. A....... ’S6. 3992
Dubus, C. Vaillant- ,..’S7. 6039
Duncan. J ............. ...... '84. 4190
Dunn, C. J ............. ,:S4. 16,588
Du Sautoy, C. S. .,..... 'SS. 8124

Eastwood, W ................ ‘84. 2422
Eaton, J. A ................... '87. 2870
Eddington & Steevenson ...'So.

14,964
Eddington, S.............'So. 14.964
Edmeston, A ................. '87. 6835

Edmeston, C................. '87. 6835
Edwards, E................... 'S7. 5532

,. J. C...........'$7. 13.257
l Eland. G. II.................. 'SS. 7594

Ellis. 0 . J ......................’8S. 6987
Elu, A ........................... '$5. 6971
Emley. A ....................'SO. 12,914

'S7. 6416
Erwin. J. B ................... 'So. 8207
Exchebach Ilaussner.......... 'SS.

16,540
Eschebach, C. ...........'SS. 16,540
Ewens, P ....................... 'S7. 501
Ewing, A. C............... ’ $5. 13,792

Fagnet, E. E . ..... ...:$5. 10.492
Fairbanks, II........ .......'SG. 6271
Fairweather, \V. .,....... 'So. 3979
Farqubar, F ......... . . . : s s .  13.026

H. B... . . . : s s .  13,026
„  M. J ... . . . : s s .  i3.026

Faulkner, F.......... .......%S7. 1516
Fellner. C............ . . . : s s .  15,980
Fenby, .J. B.......... .......‘57. 3067
Fcnlon. H. T ....... ... . ’55. 17.607
Fennell, F. X ....... .......'S7. 3841

G. F....... .......‘57. 3841
Ferranti, S. Z. de. .......‘57. , 70(».

f Appendix, page 168]
Fichet. P. A ........ .......‘S4. 6859
Field, j .  I>. F....... . . . : s s .  15,368
Finlayson, W ......... . . : s e .  10,891
Firth, A. F.......... .....‘57. 16,631
Fischer, J .............. .......’57. 9199

.. P...'S6. 2969. 'SS. 2497
Fleming. J ............ .......S4. 4049
Fletcher. T .......... 84. 809. 6040

'85. 13.957. 'SO. 6527
Find grist, C. IF.... ...84. 15.188
Foord. J ............5, 7. 1577. 2431
Forster. W ............ .......’55. 6698
Foulis, W__ So. 10,555. 16.015

'SS. 1613
Fouque, L ............. .......'84. 4902
Fraser. W. J ......... ........ 'SG. 194
French, J .............. ...:s4 . i 1,778
Frere, X ....................... ‘55. 6971
Fromm, A ............. ...... 'S5. 1851
Furneaux, J. R. .. ........ 'So . 887
Fyfe, P..................

„ W. W..........
. . : s 7 .  i 
. . : s 4 .  i

5,345
3,515

Gabb, J ...................... 'SS. 16,097
Gotland. J. N .............'84. 6728
Gallicrs, H. A ............ '86. 3316
Galloway. J. II.........'SO. 16,080

„ J. W ....... 3̂0. 16,080
Gamble, J. H .................'S7. 267
Gamgee, J ........'SO. 10,494. 'S7.

15,156. 'SS. 5330. 11,078
Gannon, T ..................... 85. 7634
Garavagno & Co., F .... S5. 7643 
Gardner, J .....................'SS. 5750

Garland, S. C. ... ........ 'SO. 2476
Garrett. J. I)..... ......... *55. 3070
Gaukrogcr, A. ............'SO. 2180
Gedgc, W. E................'84. 7900

’5.5. 10.049. 15.126
Gehre, M............ ..... ‘87. 10,350
Gerrais, i i ....................'84. 5725
Gill. J .................. .........'84. 2276
Gilman. C. C. .... ..... 'SO. 15,579
Gilmore, .1.......... ..... 'SO. 12,384

J. F..... ..... 'SO. 12,384
Glaser, F. C......... ........'84. 7900
Goggin. J. B................. 'SO. 655
Gold. /•;. /•;.......... ..... 'S4. 16.540
Goodcll, II. C. ... ........ ’S4. 9067
Goodison, E........ ........ ’57. 1698
Goslin, S. B........ ..... '57. 10.061
Granjon, J. II..... ..... '55. 15.126
Gray, O. P.......... ..... ’57. 14,877

„  W .............. ..... ’57. 14.877
Greene, D. A ..... ........'SO. 3689
Groth, \j. A........ ........'So. 7643
Grouvelle, f ......... ........ '85. 7242

P. J. ........ ’55. 13,516
Grouvelle, P. J . . ..... ‘57. 14.943
Grundy, J .......... ........ '84. 5594
Griinziceig <6 Hartmann........'84.

9063. ’SS. 7933
Gurney, E. ........ .

Haacke, A ................... 'S6. 9199
Haddan, H. J .............. '84. 5725

R................... '87. 6039
Hadley, E..........'SO. 4268. 7265
Hainsworth, 11........... ’So. 10.593
Hall, J ......................... '87. 2625
Hallett. W. C............. 'SS. 14.113
Halinshaw, D.............. 'S4. 5341
Hamper, D. W ...........'86. 10,376
Hancock, C. L............'80. 11,848

„ F. A. L....’56. 11,848
Jlanmore, II. M .......... 'SO. 4736
Hanna, J. A ................ 'S4. 9726
Hansen, J ................... 'S5. 10,479
Hardiugham. G. G. M.........'S5.

7242. 13,516
Hargraves, R................. 'S5. 182
Harmens, A................. '84. 2414
Harris, E. L ............... '84. 11,191
Harris, I. B. 'SS. 10,863. 11,637
Hart, J ........................... '85. 717
Hartley, J ................... 'SS. 9416

„  R. K ................'SS. 7061
Hartmann, Grunziccig <C*....... 'S4.

9063. '8S. 7933
flarvoy, G ...................'S7. 16,617

„  G. A ............. 'S4. 16.756
„  R ....................'SS. 6030

naslam, T ...................'88. 12,989
Haussner, Escbebach <0........'SS.

16,540
Haworth, W ............... '85. 15,261
Hayes. J ..................... '84. 11,778
Hazard, H. H.............. '84. 3766
Heaps, T ...................... '87. 5971
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Hearington. A. H..
Hearson, C E........ .
Heginbottom, J. ..
Heim. H.................
Hfixer, G. A ...........
Hellyer, R. W .........

Hemphill, W. A.... 
Henderson, C. J ....

'57. 43S
Honly, T. L ............
Hcrdman. G. A .....
FTewett, R. W........
lift/den, A ...............
Hihbert, J ..............
Hill. T .....................
Hillier, W . H.........
Hilton, G. C..........

„ J .................
Hirst. H ..................
Hitcbins, R. "W......
Hitcbon, A .............
Hocbuli, F.............
Hocking, F.............

„  H ............
Hodge, T. H..........
Hodges. C. F.........
Hogg, W . 8 ............
Hollingdrake,C. H. 
Ilollyman, S. 
Holmes, J. . 
Holmes. , / .  E

...'84. 4466 
:ss . 11.437 
...'87. 4354 
...'86. 6930 
..:S6. 1001
..... '86. 201

'87. 2813 
.'S6. 13,332 
.'85. 14,977 
7. '8$. 5932 
.'85. 12,923 
.'87. 12.474 
...'86. 1711 
.'85. 13.998 
...'86. 3532 
.'S6. 12.395 
,...'86. 3436 
.'88. 15,495 
.'88. 15,495 
.'84. 10.114 
,...'86. 6804 
.'85. 11.864 
....'S6. 2969 
.'84. 10,579 

'87. 5417 
.'84. 11,259 
.'54. 11.778 
.’54. 12,720 
,:s7. 10.002 
,.'85. 13,757 
....‘87. 7113 
,.'S6. 15,920 
....'85. 9453

S6. 10.826 
SO. 15.920 
..'84. 2827 

'87. 6144 
..'85. 1276 
..'87. 4951 
..'87. 7113 
’S6. 13,555 
..'88. 9548 
'86. 10,376 
..'86. 3134

Hubert, A. E............. '84. 13,515
Humphry8, J .............. '86. 5886
Hunt, J ...................... 'S4. 2824,
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Hussey, L ................... ’55. 10,603
Huxley, A ...................'so. 16.355
Hyde, H ......................'84. 2422

Holmes, W ................
Hopkins, W ...............

'86. 14,196.
Hopkinson, J. E .......
Horn, W . W ..............
Horne, J ....................
Horrocks, J ..............
Howe, C....................
Howell. J . H............
Howortb, J ................

Illingworth, J ..............'88. 6442
Ini ray, O ......... '84. 11,191. '85.

10.630. ’SS. 6047. 7933 
Inman, P . II .................. '85. 840

Jackson, E................ '88. 15.495
J. ...'84. 3133. 12.488 

Jahnke, J. F. W. A....'86. 4582
Jardin, L ..................... 'SI. 9321
Jeffreys, J ................. '87. 12,619

Jeger, J ...........................'87. 5532
Jenkins, W. II........... 'SS. 17,302
Jensen, P ...................... 'S4. 995
Johns. II. W  .............. '85. 190

'88. 9303. 18,031
Johnson, J ................. '84. 16,629

,. J. H............. 'S4. 8778
„  J. Y ................'86. 989
„  W. S..........'$5. 14,746

’56. 6669
Johnson, W. S...'8S. 2575. 3438
Johnston, J ...................'SS. .8663
Johnstone. J. F ............'S4. 4423
Jolliffc, C. H............. '86. 11,583
Jones, A. S................... 'S7. 2477

„  O......................'84. 13.952
'85. 4834

Joy, D........................ '86. 15.390
Justice, P. M ................’S5. 9453

'S6. 2926. 10,283. 10,826

Keasbeg, II. G...... ..... 'SO. 4736
Keenan. M........8- ;. 4710. 4711
Keidd, ./ .........................*54. 995
Keith, J ......... S5. 5744. 13,918

14.235. ’57. 3013. 3063
17,986.

Kelly, J ................. ...’SO. 13,332
.. li. R ........... ...'S5. 12,398

Kelner, I............... ...'84. 16,402
Kemp, E. ’55. 5814. '86. 13.417
Kerfoot, J ............
Kidman. J ............. ..... ’55. 7092
Pidey,, T. J ........... ..... *55. 8571
Kilbourn, K. R— ...’57. 13.734
Killick, G. E .........
King, II. J. H. ... ...’55. 13,006 

'S6. 6126
„  J. ...'S5. 5166. *57. 5738 

5793
Kwg, J. T............ .......’55. 9642
Kinnell. C. P ....... .......'SS. 3911
Kirby, H. T ... ’56. 1782. 14.331
Kirkaldy, J .../54. 7200. 11,241

11.242. 12,617. 16,811. ’Si.
6043. 9852.

Klaerr. F.............. .......'56. 3316
Kloss, E. de la Sauce &........’57.

10.101
Kloss, H................ ...’57. 10,101
Knap, C. C. S...... ,..:S7. 14.359
Knight, C. A ........ .......’57. 8228
Knowles, E.......... ...... ’5S. 5072

S.......... .... ’55. 14,363
Kocherthaler. S... ....’55. 14,771
Porting Bros........ ........ ’56. 989
Porting, K............
Korting, E...........
Kosinski, S. von... ........ '55. 685
Poster, T. A. de...,....'SI. 10.861
Kosztovits, O. I... .......SI. 5942
Ivroog, J ............... .......'S7. 7817
Kuqltr, F. T............... ’55. 1851
Kublmann, A. H. ....... 84. 8736
Puhlmami, IF. ... .......S4. 8736
Kullig, It.............. ...... *S5. 8615

Lake, H. H ..............'S4. 15.188
'86. 5022. 6271. 7707. 'S8. 
3901. 5735.

,. W. R......... 'S4. 999. 1426
4902. 9238. 14.266. '85.
840. 4193. 14,912.

Lamb, J. M................. 'S4. 8174
Lampard, S...............'84. 12,916
Lamy, E....................'85. 16,091
Lancaster, H................. '84. 8309
Land, J. P ..................... '86. 2226
Lane, J .......................... 'S8. 2113
Langen, Theisen ...'87. 13,017
Langficld, J ...................'S7. 3183
Langford, W .............'S8. 10.292
Larsen, F ...................'S5. 10,479
La Sauce & Kloss, E. de.......'S7.

10,101
La Sauce, E. de........ '87. 10,101
Lavender, G. L ........'86. 11,045,

T Appendix, page 168]
,, H. P........'S6. 11,045,

[Appendix, page 168]
Lawrence, G ................. '84. 6374
Lawson, J ................. 'SS. 13,158

Lehmann. A. J.
Lconi, S.............
Leuchs, G........
/.• Vtn, G. \V....
Lillie. S. M........
Lindsay, T.

,.*55. 10.321 
,.'S7. 12.117 
,.'S4. 16.691 
....'85. 9223 

'S6. 5841 
..'S7. 11.847 
....'S4. 8081 
,.'SS. 12,358 
....'S6. 8822 
..'85. 15.828 

6938,

Little 
Littler, P. 
Lloyd, G. H. 
Loch, J. H ... 
Lofthousc, R
Lofts, E........
Lonholdt. W. 
Lorrain, J. G.

[ Appetulix, page 167]
R. R ............. '57. 2625

‘SS. 12,989 
'84. 11,633 
..'84. 1199

...'88. 7361 
.'S7. 15476 
.'8S. 15,058 

.'84. 2920
'85. 339. 2986. 6753. 6859

Lotz. K. W. 
Loudon, G. S.
Low, R. H.....
Lowcock, A... 
Lowden, J. J..
Lumb. T ........
Lumsden, A. . 
Lynam. P. J.

.'S7. 4951 
.'87. 17.858 
...'87. 5844 
.'S4. 16,905 
...'88. 5735 
...'87. 8115 

.'S5. 4066 

.’57. 1683
Lyon, R. B ................. 'SS. 6888

McArthy, D.................'87. 2345
McConnell, J ............'S7. 12.488
McCracken, G. B........ '84. 5391
McDougall. I. S...... '84. 15,800

16,428. '85. 6350. 'S7. 
16,670. '88. 7061.
„  J. T. ...'84. 16,428 

'85. 6350. ’57. 16,670. 'SS. 
7061.
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Mackenzie, A. D. .. :s7 . io,(i28
Mackirdy, G. de M. ....’57. 8817
McLaren, W ............ .*57. 10.557
McNab, A................ ..’SS. 10,694
Malen, L ................. ... :s s .  7843
Malkiel, M............... ..’SI. 14,266
Manbrd, E............... ..’56'. 12,291
March. T. C.................'86. 7163
Marriott. A ............. . . . :s s .  1678
Marshall, A. D..........*57. 12,878
Martenot, F ............ .... ’57. 9645

.J. W  ........ ..... ’ST. 385
Martin. R. H........... .'86. 10,891
Martini, JI............... . ’5 /. 16,992
Martiny et Cie, J. L., '85. 12.780
Martland. R. L ...... ...:S 7. 3183
Matlock, J. N..............'85. 9057
Matthews. W .......... ..... ’57. 470

'SS. 3939
Matt,son, R. V S ........'SO. 4736
Maxim. Ii. S................’SI. 8035
.Meeze, A. G............. ...’56'. 9733
Mriser, F .................. .’55. 12.358
Mc-schter. J. K ........ ...’53. 7653
Mewburn, J. C........ .'S4. 10.637

'85. 12.780. ’55., 7022. *57.
15,924.

Mignot, A ................. .’57. 17,389
Milan, F.................... ...'86. 5238
Mills, E. C............... .'S6. 12.574
Milne, W. L ............. . .. ’57. 4197
Milton, G................. ...... '84. 118
Mitchell. J. M.......... .’55. 18.053
Moerath, .J. N ......... .'84. 14,712
Moncur, G. ( j ......... .*57. 10.628
Montenegro. .1.......... ...'SO. 6858
Montgomerie, Jl.......'S6. 10.983
Montgrand, C. Marquis de. ’55.

5645. ‘56. 16.029
Moon, E.................... .*57. 14.023
Moorcroft. J ..............'S8. 12,989
Moore, A. M............. .’55. 12,400

F.................... 'SO. 15,292
Morel, L. A. G......... ....*55. 206
Morgan, W ................ ’55. 12,102
Morris, F. S.............. — ‘56. 194

,. J .................. ...’55. 4527
„  T ................... ...’SI. 1062

Muir, W .................... ...’5/. 2021
Murrie. J .......... '85. 10,907. '57.

1770. *5S. 17.424

Nache, E. II.............. ’57. 15.924
National Healing Co. '88. 11,389
Neumann, H . ..........’S6. 3670
Newell, R.................*SS. 11.696
Newlands, Ii. E. R ...’5S. 12,784
Newton, E. D .............. '84. 6981
Newton, H. E. '84. 16,534. 'S6.

4736. 9131 
„  J...'5S. 10,935. 15,229

P. A .......... ’57.13,017
Nilsson, G. F............'88. 12.800

Oakley, R ..................'S7. 15,509
Ofrion, 0 .......................'S4. 455
Osgerby, J ................... '84. 7956
Oufcfcrim, W ............... '84. 13,106

Paddon, W . W . 'S7. 1577. 2431 
Parsons & Sons. D...'57. 13,289
Parsons, D....... . ....... *57. 13.289

D. J .............'87. 13,289
Parson8, II. IF ....... ’57. 10,032
Parsons, J. H.............'87. 13,289

Pass, E. A. de......... ...’55. 5465
Passburg, JI........... .'84. 10,012
Payne, J .................. ...’56. 1420
Peake. !•.................. .SS. 12.183
Pearce. L. H.......... ...’55. 3597

„  T. J ............
Perrott, R. A .........

... SS. 3787

...’55. 2000
Perry, II. F . ......... .'S5. 10,049
Perz.no, Ii.............. ...’57. 7911
Petrie, J ................. ..... 'S4. 519
Picking, G. G. ...'SI. 2827. SO.

14,196. ’57. 6144
Pickup, E................ ...’57. 3623

.1................ ...’57. 3623
„ T. ’55. 518 S7. 10,620

Pifrc, A ................... ...'84. 5943
Pinder. \\.............. ,S7. 15,821
Pine, L .................... .'S5. 3979
Pitt, E. C................ .SO. 10.069

,. S........’56. 964 2. SS. 8571
Plas-s, R. 11............. .’56. 15,663
Podgcr. H................ .’SO. 10,353
Poore, W................. 84. 11.598
Poop, V .................. .’55. 17,006
Popplcwell, W W.. .’56. 16,414
Portcs, G ................. ’57. 15,928
Preston, E. .J......... ...‘55. 5926
Price, .1................... ...’55. 3740
F jc , K. ...’SI. 7522. 'SO. 13,203

Quiggiu, D. A ......... ’55. 10,935 
15 229

Qvistgaard, J. F. 0. ..'S7. 5708

Radeliffe. J. H........ ....'S4. 505
Radford, Ii. H........ 'S4. 16,992
Kaine, D.................. SI. 10.287
Ramsden, W . T ....... ..'86. 5071
Rawlings. E ............. ..'S7. 4784
liayner, T. •!........ . ...‘55. 761
Reck, A. l i .............. ..’SI. 7484
Beddie. A. \V. I...... ..*55. 7634
Redfern, G. F......... *57. 12,701
Redmond, D. M...... ..*57. 5830
Rees, E...................... 55. 18,729
Reilly, J.................... ’57. 12,033
Richard. C............... 85. 10,630
Richard, C................ ..'S7. 2500
Kidder R. P. de....... 80. 15,759

!. 6075
Righton, W .1 .......'84 '. 1627

85. 6009. ’55. 18,682
Riley. D.......... ,...'84. 16.691

.. W. J. . .......'55’. 8271
Ring. P ..... . .......'80 '. 2226
Rippingille, E. A. .......'So . 89(50
Ritchie, W. C. ,...’57. 14,592
Robson, R...... ...... '80 . 3800
Rona, Sister... ...'88. 11,816
Rose, F. 1) .... ...... 'S4 . 2164
Rosber, C. H.. ...'80. 16.760

‘57 73. ’55. 7426
Rosser & Russell ....'SO. 16,820
Rosser, .J. S. .. ...86. 16.820
Rothnic, ( i ..... ....... '55 . 3911
Rot ton, W ...... ..... ’5 / . 1921
Iioutledge, T.. ...'84. 12,427
Rovle. J. J .... '55. 9971. 10.148

56. 1653. 10.978
Rundle, R ...... . .. ’55. 11,175
Rushworth, S. P. ...... ’55 . 4517
Russell. J ....... 16,280

*57. 17,213
Russell. Rosser• & ...'56. 16,280
Rust, A ........... ......’56 . 6517
Rutzier, E...... ...'55. 12.384

Saunders, S.............. *55. 13,963
Sawyer, D........... ........ '85. 5565
Schatzky, S......... ........'So. 5401
Schmidt, M ........ ........'86. 4406
Scholl*, .7. T ..... ........S4. 9238

’55. 4193
Schulte, F.......... ........'55. 7496
Seagrave, G......... .....’57. 12,180
Sephton, J .......... .... ’55. 11,411 

'SO. 7002
Sewall. D. D........ ....’55. 13.068

,. .T. H. ’57. 7510. 'SS. 35
Seward, C. F ....... ....'55. 13,485
Shaffer, 11’ . C...... .... ’57. 10,402
Sharpe. A. H. B. .......  57. 8875
Shaw. S. II.......... ....... '57. 2870
Sheridan. II. li.... .......'57. 4784
Shields, T............. ....'SS. 13.792
Shillington, T. F. .......84. 9726
Shrewsbury, G . ... .......'S4. 3585
Sicm, J ................. .......87. 4183
Silvester, K......... ....'SS. 13,725
Simpson. II. C. ... ....'56. 15,861

H .J ............. '57. 8817
Sinclair. J ............ .........’55. 640
Singleton, T ......... .......'84. 89.35
Sizer, J. \V.......... .......'SS. 3596
Smead, /. I).......... .......'57. 1811
Smeaton, .J. G. ... .......SI. 8125
Smillie, S............. ....'84. 13,753
Snyder, F. H........ .......’57. 1569
Solvay, E............. ....'55. 13,466
Sophm, Dohlmann, <£• Co.......’55.

4343
Southby, E. R. ... ...... '84. 1269
Southon, C. J ....... ...'57. 15,794
Southwell, A ............... 'SI. 4792
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S/xtrrow, ./ ..................’55. 17.744
Springuel, B. J ...........'SS. 2105
Stanfield. W. II.........'85. 13.757
Stanford, E. C. C. ...'S4. 13.312
Stanley. J ..................... 86. 394

„  J. C. W ........ ’W. 3792
Stansfield, P. II......... '57. 15.821
Stayncs, W. II..............."So. 696
Steevenson, Eddington & ...'So.

14,964
Steevenson, J. E....... ’So. 14.964
Stein, W ......................'85. 4419
Stephenson, W H ....’W. 13.717
Sternberg, J ................'So. 4066
Sterne, L......................'S4. 1700
Stewart, J .................. ’S7. 10,512

„  R ...................'85. 7809
Stone, A. F.................’84. 16.648
Stubbs, J. B ................'86. 5508

’S7. 592
„  J. S................*85. 11,507
.. S. H...............'86. 11,507

Stuttle, W .................. '86. 14.245
Sugden. T. 'So. 6350. '8$. 7061
Sugg, W. T ..................'86. 7149
Sunimerskill, C. W ...'88. 17,362
Sunn out, C. <le............'84. 10,637

J. <le........... '84. 10,637
Sutcliffe, II................. ’S6. 12.640
Straw, P. S............ 'S7. 833. 840
Sweet. A ....'85. 7493. 'S6. 2075 

'87. 14,360 
Sykes, T ......... 'S4. 8001. 16,905

Talbot, H .....................S4. 7946
Taylor, A .....................$7. 8817
Tellier. C ...57. 5777. 88. 9807
Tennent, J ................ 'S7. 11,201
Thames Bank Iron Co......... 'SS.

9090
Theisen <£• Langen. ...'87. 13.017
Thomas, F. S..................'88. 2568

„  G...................... '88. 2497
Thompson, H ............ '87. 10,035

W. L ...........'S4. 3792
W . P ...........'$4. 5391

16,402. '85. 8207. 12,193 
'87. 1811. '88. 2575. 3438

Thomson, J ..................'S6. 2520
Thornton. J. E .......... 'S7. 592
Thursfield, W. K....... '85. 14.912
Thursfield, W. E. ...'86. 12.698

Thwaite. B. II.......... '88. 14.363
Tilden. II.................. ...'SS. 4602
Todd, I...................... ....'S6. 394
Tompkins. S. D........ ,..'S5. 9057
Tonge. R. F. C......... ,..'S4. 8309
Tongue, J. G.............,..’57. 3539

'SS. 18.053
Toope, C....'S4. 9018. 'S6. 4142

4694. '87. 17,413
Trueb, J ..................... 'S6. 16.414
Tucker. C. A .............. 'S5. 12.193
Turnbull, J ............... ..'88. 4931
Turner. II. C............ ..'SS. 7287
Turtle. .1.................. 'S6. 11,850
Tyler, A. J ................ ..'S6. 3398

Vaillant-Dubus, C.__ ..'87. 6039
Vavasour, Sir W .... . :s s .  8883
Verity. B. ...'86. 4824. '88. 817

Waddington, J ...........'87. 14,060
Wade, H..................... ’S4. 13,106
Wadsworth. J ............... '87. 9896
Waggoner, K. P ............ SS. 3901
Wainwright, 0 . D .......'S4. 1700
Walker, T. .1................'S8. 5088

W. T ...............'85. 2638
Wall. G. II..................'SS. 14,952
Walsh, M. ./ .................. 'SS. 999
Walton. H. G ............ 'SS. 13,485
Walworth. J ...............'SS. 18,138
Walz, A.......................'S5. 11,211
Warner, R .................. '87. 10,061
Waters, A ................... '84. 15,042
Watson. C..................... 'S6. 2180

„  J ...'84. 156. '85. 1400
'SS. 2047

„  L..................... 'S7. 3169
Watt, J .......................... '$8. 8078
Watts, C. .J....................'SS. 9090
Wouters, /*’................. '87. 17,389
Webb, W. II..................'87. 677
Webster, W................ 'SS. 13,851
Wegener, K ................ '84. 10,012
Weir, G......................... '87. 6007

„ J ..........................'87. 6007
Welch, F. B.................. '85. 500
West. H. J ..................'85. 12,080
Westinghouse, G........'86. 15,292
Westmoreland, T. P. '86. 13,332
Wheelwright. H........... '84. 4523

White. L. ...'85. 3411. '88. 9090
„ T ..................

Whitehead, W........ .'S6. 12.914 
'S7. 6416

Whiteley, W .......... .'S6. 10.041
Whitmore, S. W ..... .'87. 15.138
Widdows. S..............
Wilcox Co.. Babcock <C-......... '85.

3975*. 57. 8228
Wilding, S. P........... ...'84. 9063
Willame. E.............. ..’57. 10.949
Williams, J ............. .:s s . 19,026

J. s ...........'84. 13.884
W .............:ss . 19,026

Williamson, J .......... ... SS. 9431
Willway, A. B.........

'S6. 16,821.
... 85. 2455
'S7. 14.023

Wilson & Blessley... ... SS. 7635
Wilson. G. R ............ ...‘SS. 7635

,, J . Y ............ ...'87. 4976
M................. .'S7. 17,390

Wilson. W ................. 'SS 17,744
Wing, L. J .................'87. 10.286
Winter, T .................. 'SS. 17,643
Wintertiood, J....'S5.. 3029. 'S6.

13,064. 'SS. 3785. 17,455
Wirtk & Co............... ...'84. 9063
Wise, W. L ............... .'84. 10,861 

•SS. 16.540
Witherspoon, J ....... ...'S4. 4657
Woffindin, II............ ,'57. 14.197
Wolf, A ..................... 'SS. 11.282
Wood, T. ...'84. 118. '85. 3910
Wormald, C. F........ ...'84. 9865
Worssam. H. J ........ '84. 10,947
Worthington, C. C .... '84. 16,534 

'SO. 9131
Wright. G. E............ ..:S7. 7421 

'88. 6659
„ J. F ................'S7. 7421 

'8S. 6059
Wynne, F ................. 'SS. 14,893

Yates. C. D..... ......... '84. 15,306
'5.5. 7376

„ J .......'S7. 470. 'SS. 3939
York, T. A ..... ......... '57. 13.257
Young, J ........ ......... 'S7. 10.286

Ziegler, C.................. '88. 15.980
Zicm, T ..................... '88. 12,402
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abridgment is illustrated and also whero the words Drawings to Specification follow the date.

A.D. 1884.

118. Wood, T ., and M ilto n , G . Jan. 1.
Drawings to Specification.
Heating water for hot-water circulation apparatus. 

Two metal boxes forming the front and back of 
the boiler are connected together by means o f a 
number o f horizontal tubes. The external tubes 
form the walls and base of the combustion chamber; 
the remaining tubes traverse that chamber, which 
is open at the top to admit fuel. The boxes 
which form the ends o f the boiler are provided 
with inlets near the bottom and outlets near the 
top to connect to the circulating system. The 
whole is encased in brickwork &c. in such a 
manner as to allow a space beneath the bottom 
tubes, and spaces at the sides to form flues leading 
to some convenient uptake.

147 B rophy, ZYI. RX. Jan. 1.

Heating water.—One or more inclined gridiron 
or equivalent arrangements of pipes a, through 

P 103*4-1000-6 91 NYt 5973 D •& S.

which the heating-medium passes, are fitted in a 
water tank ; above and parallel to each scries of 
pipes is fixed a baffle-plate e made so that there are 
spaces/  between its upper and lower edges and 
the sides of the cistern c. Any deposit from the 
circulating water will fall on the baffle-plate below 
or on the bottom of the cistern, and be easily 
removed.

156. W a tso n , J . Jan. 1.

Heating icater for heating conservatories «£c. 
The boiler c is horizontal ana is constructed with 
its sides rising outwards, and then turning inwards 
and upwards, being joined above by the crown. 
The hot gases from the furnace below circulate 
outside the boiler, and pass through the internal 
flue k and the pipes d l>eforc escaping to the 
chimney. To increase the heating-surface, a 
wedge-shaped water-way h may extend downwards 
into the flue k.
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4 55 . C lark, A . W ., [ Ofirion, 0.]. Jan. 2.
Drawings to Specification.
Heating air.—Air is heated in an oven combined 

with a coffee roaster, and employed for warming 
rooms &c.

4 81 . B ow ers, 1VI. J. A . Jan. 3.

Heating water.—Relates to apparatus for puri­
fying and softening water for boiler-feed, laundry, 
and other purposes, in which the water is first 
heated to precipitate certain dissolved salts. The 
invention is described as applied to steam boilers. 
The feedwater, in some cases mixed with soda or 
lime, passes through a pipe A in the steam space 
o f a boiler, and is thus heated, its mineral 
impurities being rendered insoluble. After 
traversing this pipe it is led to a settling and 
filtering vessel, passing down one side F into a 
chamber H, so arranged as to facilitate the deposit 
and removal of the impurities by means o f the 
blow-off cock E. The feed then passes up the 
other side G through a block o f carbon or other 
filtering-material, and thence is delivered to the 
boiler by the pipe D.

5 05 . Radcliffe , J . H . Jan. 3.

Footicarmer*.—The body is formed o f tinned 
iron, and the two ends B and C o f tinned malleable 
cast iron. On the top end C are cast two pro­
jections F, F with holes, into which the ends of 
the strong wire handle E are forced. D is a 
screwed hole with a plug for filling purposes. 
Cross-webs H, H form air chambers to allow for 
expansion. Cast-iron ends are similarly applied to 
other vessels for other purposes.

519 . Petri©, J. Jan. 3.
Heating buildings ; 

heating water.—Re­
lates to hot-water 
c ir c u la t io n  appa­
ratus, and to hot- 
water c h u m b e r- 
hcaters or radiators.
The vessel a, in 
which water is 
heated by a gas or 
oil burner h, is con­
nected abovo and 
IhjIow, by pipes, as 
shown in the right- 
hand Figure, to any 
hot-water apparatus for heating rooms or buildings, 
or to a system of pipes y  surrounding the vessel a 
and with or without a perforated enveloping 
casing, as shown in the left-hand Figure. The 
vessel a and th^  upper connecting pipe b arc 
surrounded by a casing e inside which the products 
o f combustion circulate before escaping through 
the pipe f  to a chimney or flue. The water is 
supplied to the system from a cistern above, and 
when heated passes through the apparatus, heating 
the air in the rooms or buildings before returning 
to the vessel a.

8 09 . F letcher, T . Jan. 5.

Heating w ater .—
The water is brought 
into actual contact 
with the products of 
combustion from a 
gas burner placed 
underneath the appa­
ratus. The water 
flows through a pipe 
L. within wliich may 
lie a strainer D, and 
issues at C inside the 
casing A in #a jet or

i'ets. A dash-plate 
t may be fixed to 

the top o f the casing, 
and below the jets is
a shallow tray E. The base o f the chamber A 
has an opening G smaller than the diameter of 
the tray, for the admission o f the products of 
combustion, and such that an annular space N is 
formed around it, from which the hot water is 
drawn off. The hot gases pass upwards and 
escape through the bent flue or pipe B abovo the 
dash-plate.

995 . Jensen, P ., [Keidel, «/.]. Jan. 8.
Steam traps.— A pipe C.made o f expansible metal, 

is secured at its lower end to a plug D screwed into 
the lower end of the vessel A. Its upper end scats
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against a plug B. An 
inner pipe E which leads 
from the vessel to bo 
drained passes steam-tight 
through the upper plug, 
and terminates near the 
bottom of the apparatus. 
As the condensed water 
collects in the annular 
space F, the pipe C con­
tracts and leaves its scat 
B, allowing the water to 
Iks blown out by the 
branch G. The steam, 
on coming in contact with 
the expansion pipe C, 
causes it to lengthen and 
scat itself again, closing 
the outlet. A screw-plug 
H is provided by which 
any sediment can be 
removed.

999. L a k e , W . R .. M. «/.]. Jan.8.

Footicarmers.—A  footwarmcr or similar vessel 
consists o f an outer metal tube A with heads B to 
which is secured an inner metal tube C (cither to 
projections « , or in holes in the heads) by welding. 
The tube C holds the heating-agent (steam, air. or 
water), and the space between A and C is filled 
(through the hole b with its screw-plug c) with 
heat-retentive material such as sodium acetate.

1052. Collins, W ,
l ig a t in g  xcater.—

Waste steam from an 
engine or other appa­
ratus is utilized to heat 
water in a vessel simi­
lar to a surface con­
denser, consisting o f a 
cylindrical casing A 
provided with an inlet 
B and an outlet C for 
the exhaust steam, and 
also an injector nozzle 
D for the water. The 
exh au st in meeting 
with the water is con­
densed. falls to the 
bottom of the chamber, 
and is removed by a 
pipe E to a well F.
From this well it passes 
as required by a pipe G 
to a pump, by which
it is forced through the pipe h into a cap I < 
end o f the casing A. A similar cap K o

[1884ULTIMHEAT®
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upper end is in communication with the first-nitun t 
by pipes L passing through the casing A. Through 
these pipes the water passes, becoming heated by 
the exhaust steam surrounding them.

1062. M orris, T
Heating build­

ings tCr.; heating 
air.— Air is heated 
by being forced by 
means o f a fan or 
steam jet through 
pipes, lined with 
fireclay and placed 
over a fire or in 
the flues o f a boiler 
H or other heat­
ing - arrangement, 
and is then passed 
through a system 
or systems or pipes 
D in the structure.
After p a ss in g  
through the room 
or rooms o f the building, the warm air is directed 
back to the flues o f the boiler or other heating- 
arrangement.

1179. Xioch, J . H . Jan. 10.

Heating icater.—A water tank A is made with a 
double casing between which the water circulates, 
a series o f wide flat tubes B connecting the front 
and back water spaces. The heat is supplied by a 
gas or oil burner E, the heated gases passing up 
between the tubes B. through the flue F, and 
cither out through H by passing along under G, or 
through I by raising a damper. The water is fed 
in to G, and trickles through the holes M upon tho 
plate L, where it meets the hot gases coming 
from F to H. The funnel K is provided to fill 
the tank when only a small quantity o f water is 
required, and the valve O shuts off the top of tho 
tank from the bottom, so that only the water in 
the lower part shall be heated. S is a warning 
pipe to prevent the water from going down F, ana 
P an oven w’ithin which food may be warmed.

a  2P 1(064
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1269. S ou th by, E . R . Jan. 11.
//eating air; thermostat*.— Air is heated for 

drying purposes by passing it over heated steam 
pipes or flues or through a fire. In the latter case, 
or if high-pressure steam is used, a regulating- 
apparatus is employed. The exit from the blower 
is divided into two separate pipes, one carrying 
the air to the fire &c., and the other external to 
the fire, thus producing a hot and a cold current 
which are caused to mix before entering the 
drying-chamber. Valves regulate the amount of 
air passing through each pipe, and thus any desired 
temperature can be obtained. The valves may be 
actuated by hand, or automatically by the expansion 
of a metal bar.

1402. R ove, Xi. Jan. 14.

Steam traps.—Two branches A and B are con­
nected to the steam pipe that is to be drained. 
The steam in its passage strikes against a plate C 
formed across the upper part of the vessel, by 
which the mechanically-carried water is retained. 
The water drops into the lower part o f the vessel, 
where it collects and, on attaining the required 
level, lifts the balls D on the end of the lever E. 
The other end o f this lever is formed with teeth 
which gear with a quadrant F, by which the 
hinged valve G is lifted, allowing the water to 
escape by the pipe II.

horizontally or vertically. The footwarmers are 
placed in a movable casing in the boiler divided 
into compartments C. Steam is sent through the 
compartments after passing a pressure-regulating 
chamber, and the condensed water flows back to 
the steam generator. The boiler may be heated 
by a fire, or by means of a steam coil.

1627. R ig h to n , W . J . Jan. 17.
Heating tcater.—

Relates to appara­
tus heated by gas, 
oil, or spirit bur­
ners, in which the 
water c ircu la te s  
upwards through 
the spiral divisions 
in an annular space 
A between two 
cylinders, whence 
it is conducted 
down the covered 
helical channel E, 
inside the cylin­
ders, to the cham­
ber F, connected 
by pipes G to the 
space H.and having 
an internal division plate F1 with a perforated 
central portion. The water flows from the 
chamber II through the pipes I into a hollow 
ring J, with perforations below, which forms the 
cover for the space into which the water descends, 
between the cylinder M and the conical casing K, 
situated over the burners 0. I f  desired, several 
such spaces may be used, having chambers similar 
to the chamber F placed in the centre o f  each 
chimney. Water is supplied to the annular space 
below through a water cock which is so situated 
above the tap regulating the gas &c. supply that 
the latter cannot be turned on unless the water 
cock has been previously opened. The burners 0  
arc lighted by means o f a gas jet &c. at the end 
o f a branch pipe, connected so as to turn with the 
main tap.

1426 . X<ake, W . R ., [Ancelin, A .]. Jan. 14.

Footwarmers, apparatus for heating. A heating 
boiler or vessel A, with tight-fitting movable lid B. 
is mounted on hollow trunnions 0 , O', or fixed

1700. Sterne, X«., and W ain w righ t, C. D .
Jan. 18. Amended.
Heating water by steam.

Relates to apparatus for 
heating and purifying water.
The water to be purified 
enters at g the vessel A, 
which stands on a base a 
divided into chambers by 
the partition «*, one of 
them being in communica­
tion with b and the other 
with bx. In A are a number 
of tubes c closed at the top 
by caps c* and divided by 
diaphragms c* fixed on the 
partition «* and extending 
almost the whole height of 
the pipes. Exhaust steam
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enters at b, traverses the pipes, and escapes at 
having in its passage heated the water in A and 
caused it to deposit some o f its impurities. The 
water is pumped out o f A by hand, thence to a 
second chamber containing an inner drum full of 
live steam, traversed by a number o f pipes open 
at both ends to an outer chamber containing the 
impure water, which is thus further heated, and 
a further proportion of its impurities deposited. 
From this second chamber the water passes to a 
filtering-chamber consisting o f a vessel with a per­
forated diaphragm at each end, the space between 
being filled with sawdust or other suitable material. 
A number o f rings are placed round the inside 
o f the filter to prevent the water from passing 
between the sides o f the chamber and the filtering- 
medium. From this chamber the water is taken 
to tanks and used as required.

2021 . M u ir , W . Jan. 24.

1921 . R o tto n , W . Jan. 22.

Steam traps.—The accumulation of the water 
raises a float and so opens a valve by which it is 
discharged. The pipe or vessel to be drained 
communicates with a chamber A in which the 
water of condensation collects. This chamber, 
which may be of any suitable dimensions and 
form, has extending to its lower pari a discharge 
pipe B terminating in a seat for the valve C. 
This valve is opened and closed by the motion of 
the short end of a lever D. At the other end of 
this lever is a slot in which works a pin in a 
second lever E pivoted at one end and attached 
to a vertical rod F at the other. On this rod is 
a float G which is free to rise until it strikes a 
collar H on the rod, after which any increase in 
the depth of water causes the float to lift the rod 
and through the levers to open the valve and so 
discharge the water. On the end o f the vertical 
rod, as shown in the Figure, is a pawl I which, 
when the rod is raised, takes into one o f the 
notches on a bell crank Iv which is kept in position 
by a spiral spring. The rod is by this means held 
when raised, and the valve therefore remains open 
until the float in falling, as the depth o f water 
decreases, pushes the bell crank aside, releasing the 
rod and closing the valve.

Thermostats.— The Figure shows a heat-regulator 
applicable to incubators for hatching eggs by 
artificial heat, and to halls, stoves, and greenhouses 
where it is required to maintain a uniform tem­
perature. Within the egg-chamber o f the incuba­
tor is arranged a continuous coil A o f tubing filled 
with liquid. One end o f the coil communicates 
with a siphon tube B containing mercury and 
dipping into a bottle o f mercury suspeuded from 
one end of a beam D balanced upon a knife-edge E. 
At the other end o f the balance-beam a damper 
or valve-plate is suspended over the ventilating 
or air flue F, and there is a second damper placed 
over the heat flue and attached to the chain holding 
the mercury bottle. Thus, if the heat within the 
egg-chamber becomes too great, more mercury is 
forced from the siphon tube into the mercury 
bottle, which thereupon pulls down its end of the 
balance beam, causing the damper to close more 
tightly the heat flue, and raising the damper from 
the air flue by which more air is admitted. The 
outlet and inlet pipes G in connection with the 
continuous coil arc provided with screw caps having 
an inner elastic cushion by which the said pipes 
are hermetically sealed.

210 4 . S la m ire s , T . H ., and B ailey ,
W . H . Jan. 25. Drawings to Specification.
Digesters for cooking, treating bones, &c. The 

vessel in which are placed the articles to be cooked 
&c. is enclosed within an outer vessel. Steam for 
heating is admitted to the space between the vessels. 
The lid is secured vapour tight by a screw working 
in a bar which may be hinged so that the bar and 
lid may be moved out of the way when filling or 
emptying the inner vessel. In order to facilitate 
pouring out, the vessel may be placed on trunnions. 
When the cooking is effected cold water may be 
passed through the outer chamber in order to cool 
the inner vessel and contents. The apparatus may 
be used in conjunction with “ Bailey’s steam 
“ kettle,”  or warm-water producer and steam oven 
combined.

5
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216 4 . R ose , P . D . Jan. 26.
Heating »cater.—Relates to a sectional steam 

boiler stated to be also applicable as a water-heater 
or heating-apparatus. The boiler has its tubes 
arranged horizontally in a definite order. The 
ends of these tubes communicate with drum-shaped 
chambers which cause a free circulation of water 
from tube to tube. Openings are made through 
the centre o f these chambers to form a central flue 
for internal firing. The whole o f the arrangements 
are suitably enclosed. Openings are formed in the 
chambers to permit o f cleaning the tubes. When 
used as a water-heater variations in detail may be 
made, and cross circulating tubes may be adopted 
if found desirable.

227 6 . G ill , J . Jan. 28.
Non-conducting coverings.—Hot^water pipes and 

cylinders are protected from cold or frost by 
covering them with strips of brown paper in 
varying thicknesses or folds.

outlet being in a continuation of the pipe I, or 
the vessel H is formed as a closed air-float situated 
directly above the valve D.

211 4 . H arm ons, A . Jan. 30.
Boiling-pans for 

w ash ing purposes.
A  is a vessel having 
a false bottom B, 
t h r o u g h  w h ich  
passes a perforated 
cylinder C provided 
with a cover. D is 
a tube passing up 
the s id e  o f  th e  
vessel and opening 
at its lower end into 
the space beneath
the false bottom B. In this space is placed water 
which, when boiled, rises up the tube D, and is 
projected on to the clothes placed upon B, and 
soaks through them, carrying with it the dirt 
contained in them. It is then reheated, and the 
operation becomes continuous.

231 8 . A u ld , J . Jan. 29.

Steam traps.—The vessel A  is in communication 
by a pipe B with the steam pipe or other fitting to 
be drained. An outlet C for the condensed water 
is provided at the lower part o f the vessel, con­
trolled by an equilibrium valve D which is secured 
on the end o f a rod E jointed on one end o f a 
weighted lever F. On the other end o f the lever 
is jointed a similar rod G, which passes through 
the cover o f the condensed-water receiver, and has 
attached to its lower end an open-topped vessel II. 
On the lower side o f the cover o f the receiver is a 
pipe I which is maintained full o f water by the 
steam pressure. This column of water acts as a 
seal preventing the escape o f steam, and any water 
which passes into the box IC is conveyed away by a 
small pipe L. The water first fills the vessel II, 
after which it overflows and collects in the bottom 
of the receiver A. The float is by this means lifted 
and the discharge valve opened, upon which the 
water escapes, allowing the float to sink, and thus 
close the discharge valve. In modifications, the 
valve D is worked directly by the vessel H, the

242 2 . H yde, H ., and Eastw ood , W .
Jan. 31.
S tea m  traps.—

The con d en sed  
water is allowed 
to escape by the 
contraction of the 
metal pipe con­
taining it. The 
Figure s h o w s  a

section in which A is a pipe o f some readily- 
expansible metal attached at its upper end to the 
vessel to be drained, and at its lower screwed into 
the hollow stem of the valve B. The seat C of 
this valve is formed in the upper part o f  the casing 
D, into which the water escapes through the 
pipe A  ; this casing is secured to a cross-bar on the 
upper end of the pipe by two tie-bolts E, E, and is 
provided above the valve with an overflow or outlet 
pipe. By this arrangement there is a much larger 
area for the escape o f water than in those in which 
the end o f the pipe forms the valve, and moreover, 
owing to the pipe being always free at the end, it 
is less liable to become obstructed by deposits of 
any kind.

2613 . A rm stro n g , J. Feb. 2. Drawings to 
Sj)ecificatign.
Steam traps.—In a locomotive blast-apparatus, in 

which a reservoir for exhaust steam surrounds the
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steam cylinders, automatic arrangements arc 
provided for the discharge o f condensation water 
from the reservoir, consisting o f a valve opening 
inwards by a spring, and kept closed by steam 
pressure, or a l>all valve allowing the escape o f the 
water when it has risen to a certain level.

265 2 . A tk in so n , T . Feb. 4.
Steam traps.—A tul>e A, 

carrying at one end a 
flange B by which the 
apparatus is secured to the 
pipe or vessel to be drained, 
is held in the cylindrical 
box C, attached to tho 
flange by the bolts D, and 
is adapted to form a seat 
for the valve E, which am 
be adjusted in height by 
the screw F, so that when 
the tube is filled with 
steam the seat on the end 
expands by the heat and is 
thus fixed hard on the valve. 
When water lodges in the 
pipe, however, it necessarily 
contracts and draws away 
from the valve, allowing 
the water to escape.

282 7 . Picking*, G-. C ., and H op k in s, W .
Feb. 6.

Steam traps.—An outer casing A o f any con­
venient form is provided with an inlet B connected 
by a pipe to the steam pipe to be drained, and an 
outlet C. extending to within a short distance of 
the bottom, and in some cases formed with a 
valve seat, as shown. An inner vessel D of similar 
shape to the outer is supported on trunnions E in 
bearings formed in the outer vessel, and carries a 
valve which closes the end o f the pipe C. When 
water collects in the bottom o f the outer casing, 
the inner, owing to its buoyancy, rises and closes 
the outlet, until the water has risen to such a 
height as to flow over the edge into the inner vessel. 
This inner vessel then sinks, uncovering the end 
o f the outlet pipe and allowing the contents to be 
blown out by the steam pressure, after which it 
again rises and closes the outlet, preventing the 
escape o f steam.

2920 . Xiorrain, J . G . Feb. 7.
Thermostats for automatically controlling 

electrically-actuated ventilators. A  thermostatic 
band may be used, consisting o f strips or bars of 
different metals soldered together and placed 
near the highest point o f the space to be ventilated. 
One end o f the band is fixed, while through the 
other end passes a screw contact-piece, connected 
with one pole o f tho battery. As the air becomes 
foul and hot, it heats tho band, which then curves 
in the direction o f the metal having the least 
co-efficient o f expansion, until the contact-piece 
touches another contact-piece connected with the 
remaining pole of the battery. The circuit thus 
completed calls into action the electromotor which 
drives the fan or propeller, or opens the ventilating- 
valvc. Other forms o f thermal contact-maker 
may be used, c.g.} an ordinary thermometer with a 
platinum wire above the mercury, so arranged that 
when a certain temperature is reached the mercury, 
touching the wire, completes the circuit. By 
regulating the distance through which the bending 
or expansion has to take place, the apparatus can 
be adjusted to act at any desired temperature.

313 3 . Jackson, J . Feb. 12.

Heating buildings dc. ; heating water.—Relates 
to a hot-water &c. circulating system. A series of 
pipes 0  are placed in a furnace, so that the water 
circulates through each pipe. The pipes are 
arranged to form one or several circulating systems. 
There is also a four-way cock, with a hollow plug «, 
held in position by the nut b, used for filling the 
pipes by pumping water into them.

358 5 . Shrew sbury, G-. Feb. 19.
Heating tcater by gas burners. The apparatus 

consists of two cylindrical casings, forming an 
annular water space 2, provided with several 

7
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hollow cross diaphragms 3, through which thc 
water can circulate. Openings 4 are made in these 
diaphragms, alternately at opposite sides, through 
which pass the heated gases from a gas burner

underneath. Before escaping, the gases impinge 
against a smaller hollow diaphragm 13 connected 
to the upper diaphragm by the tubes 14. The gas 
burner 5, which can be swung aside, is formed with 
an annular chamber 7. from which the mixture of 
gas and air escapes through concentric series of 
short tubes 12, where it is burnt. Suitable con­
nections for supplying and drawing off the water 
are provided. The apparatus is specially suitable 
for heating water for baths and for heating green­
houses.

3660 . B uscr, J. Feb. 20.
Non-conducting compositions for covering steam 

boilers &c. Refractory earth, cork, sawdust, 
dung, and flour are mixed in the dry state and 
made into a thick paste with water and coal tar ; 
afterwards dressed goat’s hair is added, and the 
mass is worked up in a pug-mill. The composition 
is applied in two coats on a warm boiler, succeeded 
by two coats o f coal tar. A protective covering 
may be formed of galvanized wire and lead. In 
vertical boilers hooping succeeds the application of 
each coat.

372 5 . Crapper, G-. Feb. 21. Drawings to 
Specification.
Heating buildings.— An air-heating chamber is 

fitted in the flue at thc back o f a kitchen range or 
other fireplace, and connected with the open air 
and by pipes with other apartments into which a 
stream of pure warm air is thus delivered.

3766 . H azard , H . H . Feb. 22. Drawings to
Specification.
Heating water.—Relates primarily to methods of 

condensing the products o f combustion from gas 
and oil stoves and lamps, but an arrangement is 
described and illustrated in which the condensation 
is effected in a coiled pipe in a water cistern, so as 
to utilize the heat of the gases for heating water 
for baths and analogous purposes.

3792 . Thom pson, W . Xi., and S ta n ley ,
J . C. W . Feb. 22.
Non-conducting coverings. —  Sheets of porous 

material, such as hair felt, silicate cotton, asbestos, 
and the like, are corrugated and placed one over thc 
other to the thickness required, with the corru­
gations at right or other angles. On the inner side 
strips o f asbestos are secured by riveting, and 
covered with adhesive material, and the lagging so 
attached to the objects to be covered. The outer 
side may have a plate o f tinned iron or a sheet 
o f tinfoil paper. The metal coating is perforated 
at various points to detect leakage.

393 0 . B o u lt , A . J ., [Davis, / .  /?.]. Feb. 26.

Steam traps.—Relates to an equalizing-valve 
consisting o f a cylinder having a piston d provided 
with an annular recess e. This cylinder is in 
communication with the condensed water receptacle 
by c and with the discharge pipe b. Passing through 
the cylinder is a rod 0 , which is rotated by the 
rise and fall o f a float in the receptacle acting on a 
lever N. In this rod are two grooves j  and j 1 
acting as valves for the passages h and ft1, which 
admit steam and allow o f the escape o f water and 
exhaust steam from their respective ends o f the 
cylinder by valves not shown. When thc float 
rises, steam is admitted to the back end of the 
cylinder, driving forward the piston and allowing 
the condensed water to escape by the annular 
recess in the piston. Thc float then falls, rotating 
0  and admitting steam to the forward end of the 
cylinder, thus forcing thc piston to the back end, 
closing the communication from the reservoir to 
the discharge pipe.

404 9 . D ick , F . W ., and F lem in g, J.
Feb. 28. Drawings to Specification.
Steam traps ; thermostats.—The object is to give 

an automatic exit to the condensed water in steam
8
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pipes, and also to supply baths or other vessels 
with water at an approximately equal temperature. 
To effect this a column of water or other liquid, 
quite filling a closed tube, acts through a diaphragm 
upon a valve which gives exit to the condensed 
water o f steam pipes and ingress to hot water 
when used for baths &c. The expansion o f this 
column of water closes thc valve, thus preventing 
the exit of steam in the one case, and further 
admission of hot water in the other. When either 
an accumulation o f condensed steam or the falling 
o f the temperature o f the bath occurs, the column 
contracts, opening the valve, and giving free egress 
to the condensed water or ingress to hot water for 
the bath. In controlling the supply to a bath, the 
apparatus may act to regulate the cold water supply.

419 0 . D uncan, J . March 1. Drawings to
Specification.
Heating air.—Relates to a kiln for drying oats. 

The air for drying the oats is heated by passing 
it over a furnace or through pipes placed in a 
furnace or in a body of steam such as a steam 
boiler, or a receptacle filled with exhaust steam 
from an engine ; or it may be passed over or 
through a coil of steam pipes.

442 3 . Johnstone, J . F . March 5.

Steam traps.—This trap consists of a block of 
hard carbon placed over a suitable opening, which, 
while allowing the water o f condensation to perco­
late through it, effectually prevents the passage of 
steam. One form of apparatus is shown, in which 
A is a closed vessel in communication with thc 
receptacle to be drained by means o f a pipe B, and 
provided with an outlet C for the water. On the 
bottom of this vessel a block o f carbon D is held 
in position by a cap and screw through the cover. 
It is formed with a central recess placed over the 
outlet 0, and is encircled by a gauze cylinder E, 
the intervening space being filled with granulated 
carbon to prevent the formation o f any film on the 
block’s surface which might render it impermeable.

4 46 6 . Hearingrton, A . H . March 6.
Heating irater.—The water to be heated circu­

lates through coiled tubes, where it is exposed to 
thc heat o f  one or more tubular or coiled gas

VIRTUAL MUSEUM 
burners. In a casing G are inner and outer con­
ceit tricall y-coiled tubes A, A1, connected at, t-iioir 
upper ends with the reservoir B, and at their 
lower ends with the common outlet C. The gas

4 5 2 3 . W heelw right, H . March 7.

traverses a coiled pipe between the two water 
coils where it is heated before entering the burner 
D, which consists of a tube with a helical series of 
perforations </. The apparatus may be made with 
a group of coiled tubes, each surrounding a straight 
tubular burner ; or it may consist of a coiled tube 
with contiguous convolutions surrounding a number 
of upright tubes, minute orifices being formed for 
the jets o f gas between the turns o f the coil. 
Again, thc gas pipe may have two coils communi­
cating at the top. an outer one enclosing two water 
coils, and an inner one between these two water 
coils, the inner coil being perforated to form the 
burner ; or the inner gas coil may alternate with 
the coils of a water pipe round a central straight 
water tube. In these two last modifications the 
gas is heated in traversing the outer coiled pipe 
before entering the burner.

Heating icater.—Relates to a circulating boiler 
for heating purposes. The Figure shows a plan 
view. The boiler is made o f a number o f tubes 
jointed together and forming a pyramidal coil ; 
the water enters thc coil at F and leaves through 
E; thc fire is inside the coil, and the hot gases 
circulate round the pipes as they rise.

9
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465 7 . W itherspoon, J . March 10.

TTeating water.—Relates to boilers constructed 
o f a series of saddle-shaped sections A communi­
cating with each other at top and bottom by open­
ings B. Circulation of water is further provided 
for by cross-tubes C. Deep water spaces are cast 
alternately from the top and bottom of some 
sections, such as D, to deflect the hot gases. A stream 
of water continually runs through the hollow fire­
bars E, the whole apparatus being held together by 
longitudinal stays F.

479 2 . Southw ell, A . March 12.
Non-conducting compositions for covering boilers, 

pipes, ice-safes, &c. Washed sea-mud, ground 
chalk, horse-droppings, and washed sand, in about 
equal quantities, are mixed well together. About 
one-fourth part o f cow hair and one-sixteenth 
part of liquid glue, with small quantities o f white 
lead, and naphtha arc added, and the whole is kept 
plastic for application by a trowel.

4 9 0 2 . Ziake, W . XI., [FouqutyLJ]. March 14.
TTeating vapours 

or gases.—A super­
heater for steam is 
stated to be applic­
able for other 
vapours or gases.
A metallic tube A 
is coiled in an annu­
lar c y l in d r ic a l 
vertical sand-bath 
B, and is heated by 
the central furnace 
C having a movable 
grate D. T h e  
whole issurrounded 
by a sheet iron 
casing E leaving a 
space F around the 
bath. The cover G 
is made hollow and 
filled with sand, an 
opening H being 
provided for the introduction of fuel. The fur­
nace gases rise to the top and pass down the 
annular space F to the flue K. An auxiliary flue L 
is provided to assist combustion when the fire is 
first lighted.

5223 . B olze , K . March 20.

hose is plaited on a
split ring r, through the centre of which passes a 
funnel-shaped pipe T enclosing a rotating screw S, 
which serves as a feed to fill the hose as it is 
made with a suitable non-conducting material, 
e.g.} kicselguhr.

527 7 . D a le , T . H . March 22.

Ileatingbuildings <tc.— Relates to a system of ven­
tilating, disinfecting, and heating hospitals &c. 
Foul air is drawn off to main pipes a in the ceiling, 
by means of branch pipes b opening to the ward 
or room, and passes by a flue c to an extractor d. 
Here the noxious germs in the air are destroyed by 
contact of the latter with metal tubes through 
which hot air from any gas heater or furnace 
passes. A gas regulator maintains the temperature 
at a uniform point. The heated and purified air 
from the extractor is conducted by a pipe e below 
the floor to the end of the ward and back again to 
an outlet shaft/ .  Fresh air, admitted by suitable 
inlets to an air chamber or passage g surrounding 
the heated pipe e, becomes wanned and escapes to 
the room through branch pipes and gratings.

5341 . H alm sbaw , D . March 24.
Boiling-pans.—Tbc flange C of the pan rests upon a 

metal casing A, leaving the whole external surface of

J
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the boiler exposed 
to the heated gases 
from the burner L>. 
The pan has a lid 
with a large sheet- 
metal stopped pipe 
rising tnerefrom, 
which serves to con­
dense the escaping 
steam.

ULTIMHEAT®
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539 1 . Thom pson, W . P ., [McCracken, G. /?.]. 
March 25.

Steam traps. 
T h e  co n d e n se d  
water is collected 
in the chamber A, 
which is secured in 
the top o f a casing
B, and has fixed i 
its lower side the 
upper end of an 
expansion tube C, 
as shown. In the 
bottom of this tube 
is formed a double- 
seated valve D, 
which beds on a 
seat o f soft metal 
placed in a reversi­
ble holder F, ad­
justable by means 
o f the screw G. 
A pipe H is pro­
vided for blowing 
through.

5594 . G rundy, J . March 28.
Heating air.—Relates 

to a fireplace fitted with 
ir-heating and venti-

chamb 
the grate, through which 
air passes from the inlet 
b, past the gills c cast on 
the back of the grate, 
around the smoke-piped, 
and through a gridiron 
ventilator in the chim­
ney breast into the room. 
A plate is fitted in the 
chimney round the 
smoke-pipe to prevent 
the hot air from going
up the chimney instead of through the ventilator.

572 5 . K ad d an , H . J ., [Gervais) BJ\.
March 31. Drawings to Specification.
Boiling-pans; heating water for brewing. The 

boiling water for the mash tun is prepared in a 
“  b o i l e r o f  enamelled cast iron suspended by 
means of hinges in a furnace and provided with a 
lid of the same material which can be lifted by a 
counterweight.

5942 . K .osztovits, O. I . April 4.

nc.i.

Non-conducting coverings for steam boilers and 
cylinders. The Figure illustrates the manufacture 
o f a tube, but the invention is applicable to non­
conducting coverings. Thin layers o f wood arc 
glued together, with the grain of adjacent layers 
crossed, upon a suitable model. The hollow pattern 
to may be made in parts easily separable, and is 
supported in uprights n. The layers o f veneer 
1, 2, 3, 4 are glued together on the surface of the 
pattern, and the two parts o f the former a, which 
can be heated, arc bolted together to press the 
strips o f veneer against the model to so that they 
will retain the shape required. The pattern may 
be covered with calico, sheet metal, &c., on which 
the veneers are glued, and the article manufactured 
may be covered with calico, paper, sheet metal, or 
other material.

594 3 . F ifre , A . April 4.
Heating water.—Relates 

to an improved form of 
steam generator, stated to 
be applicable as a circula­
ting boiler for heating 
buildings, as well as for 
supplying steam for heat­
ing and cooking purposes, 
heating air, &c. The annu­
lar chamber A forms the 
water and steam space, 
and contains the central 
fire B supported by a 
grate C which is formed of 
a serpentine coiled tube, 
the ends o f which open into 
the boiler at different levels, 
thus promoting the circula­
tion o f water. The fire is supplied by means of 
the removable tapering cylinder D, which has a 
sufficient length to hold a large quantity of fuel. 
Air may be supplied by a forced draught entering 
the ashpit by the pipe E the products o f combustion 
passing away by the flue F.
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600 4 . B u rn s, D . April 5.
Non-conducting coverings.—Fibrous material such 

as flax waste, fireclay or other non-combustible, and 
spent tanner’s bark, are ground together with water 
to the consistency o f mortar. The proportions 
vary according to the heat o f the surface and the 
like, and, where the strain on the composition is 
small, an adhesive substance may be substituted 
for all or part o f the fibrous material.

601 1 . C onnell,
G . April 5.

Heating air for 
ventilating and heat­
ing buildings. A 
chamber a is made in 
the wall of the house, 
and fitted with a 
combustion chamber 
b and gilled flue c.
The flame in the 
combustion chamber ‘ 
causes a current of 
air to pass from the 
apartments through 
the flue c and grating 
d into the atmosphere 
as indicated by the 
arrows. The air in 
the chamber a is 
warmed by the con­
tact with the gilled 
flue and consequently 
rises, entering the 
rooms through t \ 
fresh air e n t e r s  
through g to take its 
place, and thus a con-' 
tinuous current is set 
up. The currents of 
air are controlled by dampers/ , / , / .

6040 . F letcher, T . April 7.
Heating mater by gas 

burners. An air-jacketed 
vessel A, in which the 
water is heated, is pro­
vided with two pipes F 
and H, which extend 
downwards from near the 
top and pass out at the 
side as shown. The upper 
end of the pipe F is 
bent so as to form a 
siphon. The w a t e r, 
supplied by means of 
a pipe D at the bottom, 
rises until it reaches the 
upper bend o f the pipe 
F, the air escaping meanwhile through the pipe 
H. Water is then discharged through F as long 
as the admission at 1) is kept up. The water is 
heated by means o f a gas burner I. The inlet at D 
may be protected by a strainer E.

604 7 . A plin , H . April 7.

Boiling - ]>ans.—Relates to boiling-coppers used 
for wort &c. and heated by steam. The jacket A 
is fitted with a steam bolt or chamber B situated 
around the bottom of the vessel upon the exterior 
casing o f the jacket. The steam is admitted at the 
orifices C, C into the chamber B, and passes through 
a ring o f orifices D, D into the jacket, where it 
strikes first on the centre. The highest degree o f 
ebullition is thus produced at the centre, and this 
diminishes the liability o f the contents to overflow.

637 4 . Law rence, G . April 15.

Heating liquids.—The water or other liquid to 
be warmed flows from the trough S over the corru­
gated surfaces C and out at R, while hot water 
from the tank E is forced to circulate between the 
corrugated surfaces through H and back to E by 
means of a jet of steam inserted in a pipe M. D 
are tubes through which steam may be forced by 
placing the jet in K.

6728. Alexander, E . P ., [ Galland, J. JV.].
April 23. Drawings to Specification.
Heating air.—The products o f combustion from 

a furnace pass into a chamber filled with bricks 
&e., which forms a heat accumulator. The gases 
then pass into a mixing-chamber into which the 
air enters through a regulator.

12
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673 3 . A p lin , H . April 23.

Boiling-pang.—The object is to allow o f a rapid 
ebullition without fear of the liquid boiling over. 
A is a copper such as is used for boiling wort in 
brewing. At its top are fixed two guides B in 
which slide the vertical rods C, which can be 
clamped at any desired height. The lower ends 
o f the rods are connected to the conical dome or 
cover D having a throat E. The liquid boils up 
through the throat, and runs down the surface 
into the copper. F, F are links connected to an 
evo G for facilitating the raising or lowering of 
the cover.

685 9 . Fichet, P . A . April 26.
Heating air. — Re­

lates to apparatus for 
drying and heating 
granular materials, and 
comprises the utiliza­
tion o f the heat of 
such materials, after 
they have been sub­
jected to a gradually- 
increasing temperature, 
to warm air which is 
then employed in other 
parts of the apparatus.
The materials to be 
treated enter through 
gratings R, and pass 
downwards inside a 
series o f hollow verti­
cal columns situated 
on each side of the 
fireplace E extending the entire length o f the 
apparatus and having a fuel chamber E1 provided 
with orifices or burners F. The upper part of 
each column is provided with inverted troughs d, 
below which is a number o f overlapping annular 
plates or truncated cones h fixed at a suitable 
distance apart and forming a vertical central 
passage H1. Each column below the fireplace 
divides into two separate chambers J  with a 
passage between through which air enters, absorb­
ing heat from the dried products and passing 
partly through channels G to the fireplace, and 
partly through passages M and through the 
inverted troughs d to the space surrounding the 
chimney 0 . The gases from the fire, ascending 
outside the columns, are deflected by the hori­
zontal plate Q, and descending enter and pass up 
the central passage II1, escaping through the 
opening L to the chimney.

6981 . Clark, A . » ! . ,  [Newton, E. D.].
April 29.
Heating liquids.

—Relates to appa­
ratus for heating 
m in e r a l  waters, 
alcoholic spirits, 
wines, &c. The 
bottles containing 
the liquid consist 
o f one or more 
annular chambers 
h, separated by 
spaces a, ax with 
apertures C1 pass­
ing through the 
shoulder of the 
bottle, and open 
below, or have 
apertures h in the 
base. They are 
placed in a double 
chamber with some 
n o n -co n d u cti ng 
material between the walls and provided with a 
tightly-fitting cover, a thermometer, an outlet pipe, 
and a pipe with a stop-cock, to supply hot water 
from a tank supported on a level with the top of 
the chamber and heated by means o f a lamp or 
otherwise.

7200 . X ir k a ld y , J. May 3.

Heating liquids. — A series o f helical worm 
tubes pass longitudinally through a cylinder pre­
ferably placed vertically, and connect chambers 
above and below. The apparatus is described as a 
condenser, but it is stated to be applicable also 
as a heater. The coils are arranged in one or 
more circles, their ends being secured in tube- 
plates at top and bottom, and are alternately right 
and left handed spirals, so that the coils o f one 
may enter the spaces between the coils o f the 
next. Steam enters the upper chamber and passes 
downwards through the tubes; the condensed 
water is withdrawn from the lower chamber. 
Condensing-water is pumped through the cylinder,
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antAring nr she bottom, circulating round the 
outsides of the tubes, and leaving at the top. The 
admission pipe passes up the centre o f the cylinder 
to near the top, where its end is closed. The 
water enters the cylinder through holes in this 
pipe near the bottom, the object o f the prolonga­
tion being to produce a cooling effect on the water 
in the upper part o f the cylinder. The Figure 
shows a plan of the apparatus with the top tube- 
plate removed. Reference is made to Specification 
No. 1816, A.D. 1883.

748 4 . R eck , A . B . May 9.

Heating buildings ;  heating water.—Exhaust steam 
from the engine D is passed through the coils S 
in the tank P containing water which may be 
caused to circulate by means o f the pump C and 
pipes G and J  through coils fixed in casings with 
register valves for the purpose o f  heating buildings. 
By keeping these valves closed and the tank and 
coils filled with water, the waste heat may be 
stored up and utilized when the engine is stopped. 
Steam may lie admitted to the coils S direct from 
the boiler K, if necessary, by means o f the tube L.

7522 . P yc, R . May 10.

Steam traps.— A is a closed vessel communicating 
with the steam pipe or other vessel from which 
the condensed water is to be removed by means 
o f a pipe B. The outlet consists o f a close ended 
pipe C on which turns the hollow float D. In the 
pipe and socket E on the float are longitudinal 
slots as shown, which, when the float sinks by 
becoming filled with water through the apertures 
near its top, register with one another and allow

[1884

the water in the trap to escape. The buoyancy of 
the float then causes it to rise and close the outlet 
until sufficient water has collected to reach the 
apertures in the float, when the above operation 
again hikes place.

7723 . D alton , P . May 14.

Heating buildings d'C.;  heating by water circula­
tion.—Relates to hot-water apparatus for heating 
buildings or for other purposes. The pipes are 
intended to sustain a high internal pressure and 
are jointed by forcing the coned end o f one tube 
into the flattened end of the other by means of 
sockets with right and left handed screws. A small 
portion o f the system is contained in a furnace F, 
the other being disposed variously as may bo 
required. The whole is maintained full o f water 
and provided with a relief valve V contained in a 
filling-cistern C.

7900 . G-edgre,
May 19.
Boiling-pans o r  

digesters for bleach­
ing, washing, and 
dyeing fibrous ma­
terials under pres­
sure o r vacuum. 
The b o i l e r  A, 
fitted with an air­
tight cover D, is 
provided in the in­
terior with a ledge 
on which rests the 
light movable re­
ceptacle C, having 
a perforated bottom 
on which rests the 
m a t e r ia l  under 
t r e a t m e n t .  Be­
tween th e  boiler

W. E., [iQlaser, F. CL].
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and this receptacle a tight packing is placed on the 
ledge; the boiler is surrounded by an outer shell 
B. and is heated by steam in the space enclosed. 
The liquids employed arc passed in at E and out 
at F, or the reverse.

8001 .

794 6 . T a lb o t, H . May 20. Drawings to
Specification.
Heating buildings.—Ventilating-flucs, formed in 

the walls o f buildings by means of specially-con­
structed bricks, are employed to conduct heated 
air to the various rooms, the air being previously 
passed through heating-chambers in connection 
with the kitchen fireplace or other fireplace in the 
building.

[18d#-T 'MHEAT® I
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796 6 . Osgrerby, J. May 20,
Heating icater by 

gas. The apparatus 
consists o f a scries 
o f movable trays a 
to which water is 
supplied in succes­
sion b y overflow 
from a v e s s e l  
above, o r  th e  
uppermost t r a y  
may receive the 
overflow from  a 
ja c k e t  b, a ls o  
m o v a b le .  T h e  
burner c may be 
fitted loosely in a

socket underneath, or made with a joint and 
swivel, or may be fixed ; the heat passes round the 
trays and also up the central stem formed of 
sockets attached to the trays. The whole may be 
enclosed in a movable cylindrical case.

8001 . S y k es, T . May 21.
neating icater.—Two series o f pipes are placed 

in the flue o f a steam-boiler or other furnace, so as 
to l>e heated by the waste gases. The first series 
d. situated furthest from the furnace, are supplied 
with water by the pipe c from the cistern A with a 
regulator valve B, and are open to the atmosphere 
at e to allow the escape of carbonic acid. From 
these pipes the water is pumped into a second 
series F which are closed, and where it is still 
further heated, depositing its impurities from 
solution or suspension into the boxes s, which are 
cleared by means o f the blow-off cocks H, J. 
The pipes may be provided with scrapers if 
necessary.

(For Drawing see next column.)

8 0 3 5 . M axim , K . S . May 21
Thermostats ;  boiling- 

pans ;  digesters;  heating 
water.—Relates to means 
f o r  automatically con­
trolling the temperature 
during cooking, heating, 
digesting, or s im i l a r  
operations. The sub­
stance to be heated is 
placed in a vessel a, 
which may or may not 
be surrounded by a 
c a s in g  c containing 
water. Heat is supplied 
from a gas burner under­
neath consisting o f a 
.double-coned perforated cap j  fixed to the top of 
a spindle and sliding on a tube g with air-holes gx 
at its base. The other end o f the spindle which 
acts as a valve is provided with a perforated piston 
working in the tube g below the air-holes. As the 
temperature rises, the pressure in the casing or 
vessel, as the case may be, will bulge out its side 
or base c' and depress the spindle against the 
action o f a spring k on the tube, and thus diminish 
or cut off the supply o f gas. When used for heat­
ing water, the products o f combustion pass up 
through tubes in the water space, and the pressure 
o f a volatile fluid in a chamber above the burner 
will depress its base and the gas supply will be 
diminished as before. The burner may consist o f 
a tube with a series o f perforations, the spindle &c. 
for regulating the gas supply being situated at 
another part o f the tube.

8081 . Ziconi, S . May 22. Drawings to 
Specification.
Non-conducting covering*.—Consists in lining the 

wood jackets used to surround g;us cooking-ovens 
and the like with slagwool or other non-conducting 
material, held in place by a wire gauze netting.

8125 . S m eaton , J . G> May 23. Drawings 
to Specification.
Heating buildings. — Relates to a system of 

warming, cooling, and ventilating buildings, in
15
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which a special air-heating stove, with means for 
filtering, moistening, disinfecting, cooling, or 
warming the air, delivers the air into a single 
series of conduction pipes leading to the various 
parts o f the building.

817 4 . la m b , J . M . May 26.
Healing air in 

ventilation. By the 
apertures 0 , in the 
casing M fixed in 
the wall, air is 
admitted to the 
tubes A containing 
re m o v a b le  filter 
brushes, and passes 
by the valves G 
and L  to chambers 
B and C, through 
tubes D heated by 
burners n ,  and 
thence to the room
by means o f slides, brackets, pillars, «&c. The 
burners are supplied with air by means of tubes 
passing through the back o f the casing, the 
products of combustion escaping by the flue J. 
The apparatus may be square or cylindrical in 
form ; when used for heating only, the cold-air 
tubes may be closed by a separate plate. A  modifi­
cation, in the form of a “ cylindrical air-heating 
“  bracket.”  is described ana illustrated in the 
Specification, and the apparatus may also be made 
in pillar form.

830 9 . Xiancaster, K ..  and T onge, R . F . C.
May 28.
Steam traps.—Re­

lates to an improve­
ment on the trap 
described in Specifi­
cation No. 3663, A.D.
1882, in which the 
water entered a 
cistern by a hollow 
lever and ball which, 
w hen co n ta in in g  
steam, owing to its 
buoyancy rises and 
closes the inlet valve by means o f a quick-threaded 
screw. In the Figure, A is a section of the hollow 
arm and B the entrance for the condensed water. 
On the arm is placed a small chamber containing 
a ball valve C which, when the arm is horizontal as 
shown, closes a pipe D, but when inclined this ball 
leaves its seat and allows the ready escape o f any 
air coming with the condensed water, which by its 
collection in the float might tend prematurely to 
raise it and close the valve.

8395 . Cannon, W . G-. May 29.
Heating buildings <C*c., hot-water coils or radiators 

for. The main part o f the coil consists of multiple

pipes a cast together, with or without a cross 
water-way, and united at their ends to form one 
pipe. These necks or ends, which fit into sockets 
on another pipe b, arc provided with a flange or

shoulder for forming a joint. The whole arrange­
ment is kept in position by r o d s / which pass down 
the centre pipe and through the socket tubes b, 
and are provided at their ends with nuts and 
washers. One end of the rod may be screwed into 
a boss on the socket tube, or the nuts may fit into 
recesses into that tube.

873 6 . R u h lm an n, A . XX., [Kuhltnann. II'.].
June 9.

Steam traps. —
The escape valve 
is opened and closed 
by the contraction 
and elongation of 
a light framework 
when in contact 
with water and 
steam respectively.
The casing A  is 
arranged so that all 
water of condensa­
tion drains into it 
through the inlet B.
In the upper part 
there is a large 
opening closed by 
a cover, through 
which the expanding framework is introduced. 
This consists o f several lozenge-shaped frames 
C, C connected to one another by thimbles D, D. 
Each frame is composed o f bars or tubes o f some 
expansible metal, with a horizontal diagonal of 
some less expansible metal, so that when the 
frames become heated the greater amount of 
expansion in the side bars causes the vertical 
diagonals to become longer, and places the valve E 
on its seat. In a similar manner any contraction 
of the side bars caused by their contact with water 
shortens the vertical diagonals o f the frames 
and opens the valve, allowing the water to be 
discharged.

*
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[Korting, E .].877 8 . Johnson,
June 10.
Heating air. —

The object is to 
increase the effici­
ency o f apparatus 
for heating air by 
conducting air over 
the heating-surface 
through inclined or 
horizontal channels 
a, f o r m e d  b y  
parallel division 
plates placed near 
together and con­
tained between the 
heating-surfaco c 
and another plate b 
surrounding it on 
one or more sides.
The channels are 
open at both ends, 
and when hori­
zontal the air is 
conducted by them 
over the heating-surface to collecting-chambers c, 
but when the channels are inclined these collecting- 
chambers arc not necessary.

8935 . S in gleton , T . June 13. Drawings to
Specification.
Boiling-pans for boiling size for yarns are made 

o f glass and set in suitable framework. When 
several pans are used they arc connected together 
by a tube or tubes so that the size can pass from 
one to the other and be boiled in each successively. 
This arrangement may also be adopted for metal 
pans.

9 0 1 8 . Toope, C. June 1G.

906 7 . G oodell, H . C. June 17. Drawings 
to Specification.
Non-conducting compositions.—The hollow walls 

o f refrigerating-chambers are filled with lampblack 
or lampblack mixed with powdered mica or similar 
material.

907 0 . B ourdon, J . June 17.

Non-conducting coverings.—Consists in wrapping 
round any object to be covered with a layer of 
cork a continuous ribbon formed o f strips a of cork 
covered, on one or both sides, with a fabric b, 
cemented to it by a solution of india-rubber or 
caoutchouc. The raw cork is shaped into strips of 
the required size with bevelled ends c, which arc 
then cemented together, and the fabric applied. 
The ribbon may be made o f two or more layers of 
cork with fabric interposed, and is applicable to the 
covering of pipes &c. for steam, water, air. hot 
gases, &c., o f cooking-utensils, and also o f electric 
apparatus.

923 8 . B ak e, W . R ., [Scholte,J. T.]. June 20.

Non - conducting coverings. —  Pipeclay, sodium 
silicate, and silicate-cotton or asbestos fibre, or a 
mixture o f the two, are worked up together in a 
pug-mill to a plastic mass, moulded, and baked. 
A coating o f asbestos sheeting or asbestos paper is 
used to render the surface smooth, and may be 
applied to the plastic mass in the mould, or to 
the moulded block, in which case a cement 
consisting of pipeclay and sodium silicate is used.

906 3 . W ilding:, S . P ., [Wirth & Co. acting 
for Grunziceig <C* Hartmann"]. June 17. 
Non-conducting coverings. —  Loosened asbestos 

fibre is mixed by the use of any suitable liquid 
with finely-ground fossil meal together with a small 
proportion of clay and soluble glass, and granulated 
cork added. The composition is quickly dried and 
disintegrated, and is mixed with water before 
application. Any very smooth surface to be coated 
with it should be first o f all roughened.

Footwarmers heated by sodium acetate. The 
ends of the vessel are corrugated as at a to render 
them flexible and prevent damage from careless 
handling, and strengthening-rings are fitted as at 
c, d. A cock or valve, operated by hand, is pro­
vided for allowing of the escape of air when the 
acetate is boiled, and a spring inlet valve is also 
provided for admitting air when required, for the 
purpose o f crystallizing the acetate and causing 
the heat to be given out. In a modification, the 
vessel consists of a strong copper tube closed by 
end plates, in one of which is an air valve, the 
acetate being introduced through a short projecting 
tube closed by a screw tap.

9321 . Jardin, Zj. June 23.
Heating water.—A number o f pines b in the 

form of a grate communicate with a double coil of 
pipes c, l within a double casing d, e, between the

P 10364 17
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walls o f which a third coil /• is placed. Over the 
casing e another casing/ supports a fourth coil of 
pipes /  enclosed by a covor />. The whole is sur­
rounded by a casing h. Cold water enters by the

pipej\  and pissing through the coils in succession 
escapes at w. The products of combustion, from 
any suitable source, pass in the opposite direction 
upwards through the inner chamber, downwards 
between its walls, and upwards over the fourth coil 
of pipe*, and escape by the chimney i. The several 
coils are connected together by means o f screw 
unions, am! the whole may be readily taken to 
pieces. The arrangement shown is adapted for 
heating by gas ; other fuel, however, may be used. 
Air or other gas which may lie circulate! in pipes 
may lie heated in a similar manner.

972 6 . H an n a, J . A .,  and Shillingrton,
T . r .  July 3.
Heatiny water.— In a circulating boiler, wrought- 

iron pipes a, b are bent and arranged so as to form 
the walls between the furnace c and the flue d, 
and the flues d and e. They may be connected by 
means o f the bends /  and sockets y outside the 
furnace to form two or more scries according to 
the number o f circulating systems required. The 
inner portions o f the series b cross the back o f the 
furnace a little in front o f the inner portions of 
the scries « , forming a passage to the flue d for the 
furnace gases, which take the direction of the 
arrows to the flue e and thence to a chimney, 
plates i preventing the entrance of furnace gases 
to the flue d at the front o f the furnace. The 
pipes and flues may be disposed variously, and the 
uppermost and lowermost o f the scries of pipes

may be bent so as to form the roof and grate of 
the furnace respectively, and a bridge 1c across the

furnace may be formed o f the three lowest pipos 
in the scries.

986 5 . W o rm a ld , C. F . July 7.
Non -cowlucli ny corrriny*.—Non-conducting com­

positions are held in position about lmilers, steam 
pipes, &c. by means or sheet lead applied cither in 
wide sheets or in strips.

10,012 . B o u lt, A . J ., [Weyencr, K .y and
Paexbury, / / .] .  July 10.
Heatiny icater, sur­

face apparatus for.
Relates to cases in 
which water, heated 
by the products of 
combustion o f a fur­
nace, is used in 
heating or evapo­
rating apparatu s 
such as is employed 
in sugar factories 
and dye-houses. Cold 
water enters a pipe 
a* by the elbow e, 
and becomes heated 
by passing through 
a system of coiled 
tubes d to a pipe a, whence it passes out through 
the elbow /. The tubes d are made of thin metal, 
and arc arranged in the flue o f  the furnace or in 
the smokestack. Between the exit /a n d  the inlet 
t  is inserted a vessel which serves to regulate the 
pressure in the system of pipes.
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1 0 ,114 . H irst, H . July 14.
Healing icater for 

washing. The boiler 
B rests upon a frame­
work C, D, F, which 
can be supported 
upon the bars of an 
ordinary firegrate 
by the partsCand D.
The boiler can be 
moved to and fro 
on the guides F, and 
is provided with an 
ex te n s io n  A by 
which the contents
arc heated when it projects over the fire. A re­
flector E is provided which keeps the lower part 
o f the boiler from contact with cold air.

B  -

r-*- — A ^
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10,287 . H ain c, D . July 18.
Heating buildings.

—Tho chimney or 
flue pipes o f  stoves, 
steam boilers, or 
furnaces are formed 
with one or more 
siphon-like bends, 
as shown in the 
case o f a domestic 
fireplace, to utilize 
the waste heat for 
h e a t i n g  o t h e r  
apartments o f the 
building in which 
the stove or furnace 
is situated.

10,579 . Hocking:, r. July 25.
Heating icater.—

Relates to a cir­
culating b o i l e r  
heated by solid 
fuel, gas, or oil.
Around a central 
tube b are arranged 
a scries of smaller 
tubes a with con­
tracted outlets a1, 
th e  w h o le  con­
tained betw een  
tube-plates e} h sur­
rounded by a casing 
A with inlet and 
outlet pipes D. B, 
and surmounted bj' 
a hood E with an 
outlet pipe K for the products o f combustion. A 
water cistern placed in any convenient position is 
connected by a pipe with the lower part o f the 
casing. Coke &c. is supplied by means o f the 
hopper bx through the central tube b to the grate 
H. Gas or oil may be used as fuel, in which

III 1111— i u
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case the tube b also may have its outlet contracted 
and the cistern be pi ice J immediately over tho 
apparatus, the underside of the cistern l>eing 
domed and provided with a pipe for the escape of 
the products o f combustion, the condensed vapour 
from which is collected in a gutter arranged round 
the inner edge of the dome and is carried off by a 
pipe. The outlets o f the tubes a, b may be con­
tracted either by being made of taper form or by 
means o f covers «* with a central hole c the diameter 
o f which may be regulated.

10,637 . IHcwburn, J. C., [Sur/zio/i/, J. de, 
and Sunnont, C. de\. July 28.
Heating buildings 

<C*c.—T h e  gillcd 
pipes or radiators 
used for heating 
by means o f water 
or steam are cast 
upon discs A, made 
of some malleable 
metal, which en­
ables them to be 
m ade th in  and 
smooth, at the same 
time s e c u r i n g  
n o n - liability to 
breakage.

10,828 . Corbett, J . July 31.

Heating icater.—Relates to boilers for hot water 
heating-apparatus. Tho combustion chamber A is 
surrounded by a water space b having an extension 
downwards at the buck. In front is the water 
chamber d, fitted with a movable cover e and 
communicating with the water space b by means of 
the hollow firebars g attached at each end by 
means of hollow shoulder nuts i. The circulating 
water enters the boiler by a pipe attached to the 
chamber d, and leaves by the pipe k ; o is the 
boiler flue. The doors m. n are supported as 
shown, and arranged to slide on bevelled base­
plates.

1* 10364



1L
ULTIMH

VIRTUAL UrtRUlM ABRIDGMENT CLASS HEATING. [1884

1 0 ,861 . W ise , W,
Aug. 1.
Heating liquids 

by gas. The water 
or other liquid is 
supplied through a 
pipe to the upper 
small box a, whence 
it issues into the 
tray b fringed with 
wires c, which cause 
it to drop in fine 
streams on to the 
conical surface a, 
also fringed at its 
inner and o u t e r  
e d g e s  with wires, 
these in their turn 
guiding it on to the 
in v e r t e d  cono e, 
down the wires / ,  
over the cone g and 
wires h, and into the reservoir between the conical 
surface / and casing mi. A number of gas jets are 
arranged at the bottom of the cone /, the heated 
products passing as indicated by the arrows through 
each stream of water into the flue at the top. The 
outlet pipe is placed near the top o f the cone l so 
that the latter may Ihj always surrounded by water. 
A small gas jet leading from the main burner is 
fixed to the outsido casing to indicate the condition 
o f the flame inside, so that soot may be prevented 
from forming.

[ Koster, T. A . de]. 1 1 ,191 . Zm ray, O [Harris, F . L.]. Aug. 12.

1 0 ,947 . W o rssa m , H . J . Aug. 5.

Boiling-pans for heating brewers’ wort and other 
liquids by steam. A hollow drum A is fitted to 
the bottom of the “ copper’’ or other vessel. In 
each end o f this drum is a tube-plate for receiving 
the ends o f a series o f vertical tubes through which 
the liquid circulates. The drum is kept filled with 
steam by a pipe B, and another pipe is arranged 
for carrying off the condensed water. The Figure 
shows the apparatus as applied to a brewer’s 
mashing-machinc. C is a perforated strainer for 
keeping back the hops when the wort is being 
drawn off. For heating water without boiling 
it, an inverted conical cap is fitted a little above 
the top o f the drum, and allows of an improved 
circulation and more uniform heating of the 
water.

Digesters.—Relates to apparatus for treating 
phosphatic and lime-bearing substances for use as 
manure, and consists o f a furnace A and retort B 
surrounded by a shell or jacket C, and closed by a 
steam-tight lid D fastened down by arms E and a 
screw F. The substance is placed in the vessel 
with water or enriched liquor extracted from 
animal substances, and heated. The heating may 
be aided by passing steam through a coil H which is 
subsequently used for cooling the contents o f the 
vessel b}' passing cold water through it. G is a 
steam-pressure gauge.

Aug. 13.1 1 ,241 . K irk a ld y , J.
Heating liquids or 

gases.— R e la t e s  to  
s u r f a c e  apparatus 
described as adapted 
for heating feedwater.
A cylindrical casing A 
contains a number of 
h e l i c a l  t u b e s  G. 
alternately right and 
left handed : these are 
jointed at each end in a 
plate B. Each tube- 
plate is formed in one 
with a short length o f 
tube C. The end of 
this tube is screwed to 
suit a flange D which 
acts as a nut to make a 
steam and water tight 
joint with the jacket E.
Each jacket E is provided with an opening F 
for the entrance o f steam or water, as may bo 
arranged. The feedwater is passed into one jacket 
and through the spiral tubes to the other, becoming 
heated by exhaust or live steam supplied to the 
casing A by means o f the pipe C. Or the steam 
may be inside the tubes and the water outside.

1 1 ,242 . K irk a ld y , J . Aug. 13.
Heating tenter for baths Ac. A series of spiral 

or otherwise bent tubes, heated by giu> burners, 
are connected at one end to a supply pipe, and at
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the other to an en­
veloping water space.
Tho Figure shows 
one form of the ap­
paratus, but several 
other forms arc de­
scribed and illustrated 
in the Specification.
The w a t e r  runs 
through the coiled 
pipe A, up through B, 
and out o f the spout 
C, being heated in its 
passage by a series of 
gas burners E. D is 
an air jacket. The 
water may take the 
opposite course if 
necessary. In one of 
the other forms the 
water casing is dome-shaped with an openingabovc, 
which is surmounted by a smaller water chamber 
connected to the top o f the coiled pipe. In other 
forms, several parallel water coils are vertically or 
horizontally disposed in a water casing, which may 
be cylindrical, arched, or o f other form.

by the large tubes B : through these tubes and 
columns pass the small tubes C, which are open 
at both ends to admit o f a free current o f air 
passing through them. The hot water is supplied

to the columns by one of the pipes D, and circulates 
in the pipes B around the tubes C. By the air 
passing through the tubes C as well as circulating 
round the pipes B, more heating-surface is afforded. 
F is a cap oy removing which the interior o f  the 
column may be got at. Where long pipes are 
used small tubes are let in through the pipes B 
into the tubes C to allow the air to escape from 
the latter instead o f traversing their whole length.

11,259 . H ocking, H . Aug. 14.
Heating liquids.

—Relates to sur­
face apparatus for 
heating &c., such 
as is employed in 
hot-water heating- 
apparatus or for 
feed-heaters. Two 
spirally-grooved or 
corrugated tubes A 
and B, one having 
right - handed and 
the other left- 
handed spirals, are 
placed one within 
the o t h e r ,  the 
grooves forming 
crossing and re- 
crossing courses.
The ends of the 
tubes are brought 
together and united 
in any way,suitable 
pipes C, C1 being 
provided to supply 
the spiral courses 
with the liquid to 
be heated. The 
Figure shows two longitudinal sections made by 
planes at right-angles. The tubes so formed may 
be used singly, or in groups or nests in a suitable 
casing.

11,598 . Poore, W . Aug. 25.
Heating buildings <£*c.—Relates to radiators in 

which two upright hollow columns A are connected

11,633 . Ziloyd, G-. H . Aug. 20.

Heating tcater.—Relates to steam and hot-water 
boilers. The water tubes A are secured at each 
end to the tube-plates B in any convenient manner. 
The ends of each vertical series o f  tubes are covered 
by dished plates C, forming end chambers which 
communicate at their upper extremities with the 
steam drum D, while thoso at the back communi­
cate also with the mud-drum E. In some cases 
annular water tubes are used through which the 
products of combustion pass, the smoke tubes 
extending through the chambers for that purpose. 
For boilers of small size the end covers may bo 
dished out o f one plate.

11,778 . French, J ., H a y es, J ., and 
H odge, T . H . Aug. 29.
Steam traps.— The pipe A, which communicates 

with the steam pipe or vessel to be drained, passes 
into the interior o f the casing and terminates in a 
valve chamber B with an outlet nozzle C on its 
upper side. The valve which closes the inlet pipe

21
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is horizontal. anJ is formed on the end o f a 
spindle which protrudes through the end o f the 
chamber and abuts against the projection I) on the 
lower side o f the hinged float lever E. The water

escapes from the casing by means o f a pipe F on 
which is a spherical or other enlargement G to 
retain part of the water when discharged. When 
the casing becomes full of water the float rises, 
which owing to . the form of the projection D 
allows the valve to open, whereupon the water is 
blown out by steam pressure. The float then sinks 
and closes the valve, till the return of the water 
held by the enlargement o f the discharge pipe 
opens it. In some cases the lever and float arc 
made hollow, the projection being in this 'lase so 
formed that it closes the valve when the float 
rises.

12,374. B au d et, C. Sept. 13.

Heating by electricity.—Relates to the con­
struction and supply of l»atteries, which may be 
used as heating-agents. Z, Z arc zinc plates, and 
C, C are plates which may be of amalgamated 
copper or lead, or o f any metal covered with a 
coating of varnish mixed with graphite or pow­
dered carbon : or this coating may be applied to 
the zinc plates directly. B, B are water-tight 
india-rubber joints. The whole battery is held 
together by the plates P and the rods and nuts n. 
Liquid is supplied and drawn off by the pipes T, T 1. 
The battery may be washed out with water by 
means o f the pipes /, t. Several modifications are 
also described.

12,427 . Routledgre, T . Sept. 15.
Digesters used in the manufacture o f materials 

for paper-making, for textile purposes, in the 
treatment o f grain, or in analogous operations 
where acid solutions under high pressure or tem­
perature are employed, are constructed entirely of 
lead, either alone or with the addition o f antimony 
or other suitable metal for hardening it, the 
necessity for a separate lining being thus obviated.

12,488 . Jackson , J . Sept. 17.

FIC.I F,C2

Heating water.—Relates to circulating boilers of 
the type described in Specification No. 3133. 
A.D. 1884. The sides and back of the firebox F, 
Fig. 2, are formed of horizontal tubes connected 
together by tubes .1 and made continuous, by 
means of the bands K, with baffle tubes H which 
form the zig-zag flue E, the whole forming one 
continuous system. The apparatus is filled with 
water by means of a five-way piece. Fig. 1, having 
two discs or valves E fitted on the same spindle G. 
The pump is attached at D and the water is forced 
through 0. and then through the circulating system 
to B. and is finally discharged at A. A  cap is then 
screwed on to the end K which forces the discs E 
into the lower position, and the pump is detached. 
Caps may also be screwed on the ends A, B. C. D 
if necessary.

1 2 ,617 . HLirkaldy, J. Sept. 19.

Heating water <fc.—Relates to improvements on 
the coiled-tube condensers and heaters described 
in Specification No. 7200. A.D. 1884. The con- 
densing-water. instead o f being supplied through 
a central pipe, is introduced into a space included 
between the lower tube-plate and a perforated 
plate E, through which the tubes pass as shown. 
The holes through the plate are slightly larger 
than the tubes, and the water passes through the 
annular space around the tubes, thus coming 
effectually into contact with them, and flowing 
through all parts of the casing more uniformly. 
A is the casing. B and C the top and bottom caps, 
D the coiled tubes, and E the perforated plate
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The exhaust enters at F. and the air pump is 
connected to G. The circulating-water enters at H 
and is discharged at K. The method o f using the 
apparatus as a heater will be evident. The fluid 
to be heated may be passed either through the 
coiled tul>cs or through the casing.

1 2,720 . Hodgrcs, C. P ., and C hristy, W .
Sept. 23.

Boiling-pans for lard. The lard is boiled and 
refined in a steam-jacketed tank A containing a set 
o f stirrers formed of screw blades B constantly 
rotated by any suitable external means and pro­
vided with the stationary vertically-adjustable 
knives D and rakes E to effect the cutting, pulping, 
and melting o f the lard.

1 2 ,916 . Lam pard, S . Sept. 29.

Heating irater ;  thermostats. — A boiler A of
23

copper &c. is fitted with a steam chest B com­
municating with the boiler by means o f apertures x 
and fitted with an annular float C carrying a rod D 
which passes through the bottom of the steam 
chest and is connected above, by means of a lever 
E, to the water-supply valve ; the water enters 
the boiler by means o f a pipe G and a pipe H 
passing through the upper part o f the steam chest 
and dipping below the water line. A small pres­
sure-relief pipe I passing from the top of the 
steam chest is carried down the pipe II nearly to 
the water line ; a branch J passing outside the 
boiler dins into the water gauge glass K. Steam 
generated in the steam chest raises the water in a 
dip vessel M, perforated near the lower end, and 
containing a float L connected by means of levers 
to the block N of a slide valve through which the 
gas passes from the main S to the burner supply 
pipe T. The ports U terminate in slanting 
grooves to assist the adjustment of the gas supply.

12,936 . Christy , T . Sept. 29.
Heating buildings.

— Relates to pipes 
for heating conserva­
tories, houses, &c. by 
steam, water, or air.
The pipes are made 
saddle-shaped in sec­
tion to increase their 
heating - surface and 
diminish their cubic capacity. They may be o f any 
form, cither semicircular or angular. One or more 
tays a are placed in the fluid space to strengthen 
the pipe.

13,106 . O uttrim , W ., and W a d e, H .
Oct. 2.

ric.i nc 2

V  f j
Bo iling-pa ns.—Conical or wedge-shaped projec­

tions. Figs. 1 and 2, are fixed to the bottoms of 
coppers and the like, with the bottom edges o f  the 
wedges in the direction o f the draught of the fire, 
as shown in Fig. 4. The object is to expedite the 
heating of the water &c. contained in the vessel.

13,312 . Stan ford , E . C. C. Oct. 8.
Non-conducting coverings and competitions.— A 

solution o f sodium, potassium, or ammonium 
silicate is employed to agglutinate charcoal or 
other form of carbon for application where very 
high temperature is to be endured, as in the 
uptakes and smoke-stacks o f marine and other 
boilers. Preferably a little powdered lime, mag­
nesia. alumina, or silica is added to the mixture,
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and the composition may be applied either as the 
sole coating or over other compositions, or, when 
finely ground, like paint, and colouring-matter 
may be mixed with it. Successive coatings o f the 
compound may be applied, each being washed with 
a solution o f calcium chloride. The composition 
may also be cast in blocks, and may be combined 
with felt, kieselguhr, slagwool, asbestos, wood, 
paper pulp, or sawdust.

gas passes on its way to the burner. In the 
remaining cases the expansion of mercury &c. is 
made to operate the valve &c. directly by means of 
a piston, or, either directly or by means o f a 
float, to close an electrical circuit containing an 
electromagnet, which, by means of suitable levers, 
operates the valves. The Figure shows one of 
these latter forms :—b is a mercury bulb in the 
cistern a, and c an electromagnet which operates 
the discharge or other valves by suitable levers d.

1 3 ,441 . B raith w aite, C. Xi., and B ra ith - 
w aite, X. Oct. 11.
Heating air, gas, 

vapour, or other 
fluid for use in dry­
ing, ventilating, &c. 
Relates to surface 
apparatus consist­
ing o f two sets o f 
narrow passages 
formed by bending 
copper or other foil 
in a zig-zag manner. 
The folds, sup­
ported at intervals 
i»y stays, if neces­
sary, arc closed at 
the ends by blocks 
F of wood, metal, 
or other material, 
and at the sides by 
means o f guards G 
with openings near 
the ends to which 
tubes are attached 
(shown dotted) for 
the entrance and 
exit o f the air&c.

1 3,515 . H u bert, A . IS., and F yfe , W . W .
Oct. 13.

Thermostats. — Relates to 
means for regulating the 
hot-water supply to or dis­
charge from cisterns, urns, 
kettles, &c., by the expan­
sion o f mercury or other 
suitable substance. Several 
forms o f apparatus are described. In one o f these 
the expansion of mercury in a tube is made to 
close the end o f a branch tube through which the

1 3 ,717 . Stephenson, W . H . Oct. 17.

Heating water for hot-water supply, or for heat­
ing by hot water. A  series o f pipes a in the form 
of a grating are fixed in the casing b (with aper­
tures c, d for the entrance and exit o f  air), and 
heated by a series o f gas burners e. The ex­
tremities/,// are connected to a circulating system, 
or, if the apparatus be used only for heating water, 
arc provided with stop-cocks. The whole is covered 
with a layer of slagwool g.

1 3 ,7 5 3 . S m illie , S . Oct. 17.
Heating gases and 

liquids.—Relates to 
apparatus for heat­
ing fluids. Two 
boxes C, D are con­
nected by tubes A 
between their inner 
p la tes . S m aller  
tubes B, which may 
be made with a 
helical thread out­
side, are placed 
through these tubes 
and the boxes, and 
the whole are fitted 

i an outer wising, 
the lower end F of 
which is a metal 
diaphragm al lowing 
expansion and con- 
t r a c t io n  o f  th e 
parts. The fluid to
be heated passes through the annular spaces 
between the tubes, while steam is passed through 
the smaller tubes and around the outer tubes.

1 3,819 . B rook s, IS. Oct. 18.
Footicarmers ; bedicarmers &c.—Relates to appa­

ratus for heating or warming various articles, such as
24
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beds, carriages, &c. The Figure shows the vertical 
sections o f the stand a, with handles/,/, supporting 
an article, such as a plate e to be warmed, and of 
the heating-slab c. The stand is hollow and filled

with asbestos, slagwool, or other good non­
conductor o f heat b. The heating-slab c, made of 
fireclay, soapstone, or other suitable material, is 
placed, when heated, on the stand, in the cavity d, 
and the article e to be heated is placed resting on 
the edge of the stand so that it does not touch the 
heating-slab, but closes in the space above the 
stand, which then prevents radiation o f heat in all 
directions except through the plate e. Instead of 
being hollow, the stand may be merely coated 
inside with a non-conductor, which slightly over­
laps the edge of the stand. The stand may also 
have a hole at the bottom for heating the slab 
while in position by a lamp. When it is applied 
to heating carriages, beds, &c., a lid covered with 
carpet or felt for the feet to rest upon is provided.

13,884 . W illia m s, J. S . Oct. 20. Drawings 
* to Specification.

Thermostats.—Relates to the casting of articles 
in airtight moulds which have been exhausted and, 
if desired, heated to some predetermined extent, 
and comprises methods o f automatically regulating 
the temperature of the molten metal and of the 
mould. A thermal device, acting by the expansion 
o f a rod by the heat o f the mould or furnace, or 
otherwise, completes a circuit which stops the (low 
o f hot gases to the mould, or opens a cock to admit 
compressed air or water behind a plunger con­
nected to the furnace damper or liquid fuel 
supply &c. valves.

1 3,952 . Jones, C. Oct. 21.
Heating water; thermostats.—Relates to appa­

ratus for maintaining a supply of hot water or 
steam, or both. The boiler A  is formed with a 
chamber A* at its lower part, traversed by water 
tubes B, the products o f combustion from the 
burner P escaping by the pipe Q. The boiling 
water is forced through a pipe C dipping below the 
water line, and surrounded, outside the boiler, by 
a steam pipe D. Steam is supplied through a pipe 
K. The supply o f water to the boiler is regulated 
by means of a float F attached by arms to an axle 
G which is connected to a cock on the supply pipe 
I. For regulating the gas supply to the burner, a 
flexible diaphragm M, in communication on one 
side with the boiler, is connected to the diaphragm 
of the gas valve L, and maintained in the raised 
position by means of a spring or a weighted lever ; 
excessive pressure in the boiler closes the end of

the pipe L 1, thus shutting off the gas. A small 
pipe S with a regulating-cock admits sufficient gas 
to the burner to maintain the water at the boiling

14,266 . Xiake, W . R.., [Malkiel, .V.]. Oct. 28.

Heating icater for hot-water cooking-apparatus. 
A boiler A with fireplace D. and with or without 
tubes, is connected by pipes b and c. controlled by 
cocks d, d, with the jackets B1 o f the cooking- 
chambers B ; the latter are covered by a lid H, 
surrounded by an asbestos covering to, and fitted 
with thermometers. The gases escaping from the 
fireplace impinge on the plate G before passing 
away by the chimney F, and heat a chamber H 1.
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The boiler is also connected through a cock near 
the bottom with an external vessel C, which supplies 
it with water : an open pipe a leading from the 
top o f the boiler into the vessel C maintains the 
water in the boiler at atmospheric pressure. The 
boiler may be o f various forms, some having 
cooking-chambers within them, and when higher 
temperatures than 100° C. are required ordinary

water is replaced by a saline solution. In opera­
tion the water in the boiler is heated, the cocks 
(l, d turned, and the water allowed to circulate in 
the jackets until the required temperature is 
attained ; at this point the communication with 
the boiler is cut off, and the cooking completed by 
the heat o f the water in the jackets, external 
radiation being prevented by the asbestos covering

1 4,712 . UXoerath, J . N . Nov. 7. Drawings 
to Specification.
Ilealing buildings. — The hollow shaft pieces 

forming the tubular skeleton o f a fireproof building 
are used for heating purposes.

1 4 ,792 . D aw son, D ., and B roadbent, K .
Nov. 10.

Boiling-pans.—Relates to apparatus for boiling 
water in small dye-pots such as are used for 
experimental dyeing in technical schools. A 
steam-tight vessel C,having metal pans D screwed 
or otherwise fastened into holes in its top, is 
mounted in journals on standards G. In each 
pan is put a dye-pot E, the space between the 
two being occupied by glycerine or other suitable 
liquid : the pot is fixed by its flange d and a ring 
M secured by set-screws, the india-rubber rings f  
being used to avoid breakages. Steam at a pres­
sure of 40 to 50 lbs. per square inch enters the 
vessel by the pipes H and I, the latter being pro­
vided with a stuffing-box to permit o f the vessel 
being overturned for discharging the pots. Exit 
pipes are provided for the waste and condensed 
steam. ___  ___________________

15,042 . W a te rs , A . Nov. 15.
Heating buildings.

— Relates to hot- 
water pipes for heat­
ing churches, green­
houses, and other 
b u ild in g s . T h e  
pipes are cruciform 
m section, as at 
«, and are cast with 
circular flanges d 
and spigots e, which 
are turned to fit the 
faucets f ; the joint 
is made with india- 
rubber or other suitable packing g.

1 5 ,188 . L ak e , H . H ., [Flodgvist. C. W.]. 
Nov. 18.

Digesters or boilers for treating wood or other 
fibrous materials with acids. The boiler A is made 
up of lids or covers x ,x x and a number of cylindrical 
rings b with rounded flanges, each lined with a 
lead plate c which, being drawn over the flanges, 
serves as packing between them. Screw bolts 
secure the sections together. The boiler is filled 
and emptied through manholes l:, A*1. Steam is 
admitted through the tubes ©, p} and q. The boiler 
may be fixed in position, or may rotate horizontally 
or vertically.

1 5 ,306 . Y a te s , C. D . Nov. 20.

Heating water for cooking &c. Relates to hot- 
water and steam supply apparatus. The feed 
cistern A is divided into three compartments, two
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of which, C and D. each communicate below with 
the main compartment B. In the compartment C 
is placed a back-pressure ball valve admitting 
water from the main, and the compartment I) 
communicates, by the pipe E. with an annular 
chamber F connected by coils G to a chamber H 
surmounted by a steam drum I  which communi­
cates by the pipe K with the compartment B of 
the feed cistern : a safety-valve L is applied. 
Steam may be delivered at N, and hot water drawn 
off at any convenient part o f the apparatus. The 
boiler is enclosed in a casing M, and is heated from 
below by means of gas, oil, or other fuel.

1 5,800 . McDouprall, Z. S . Dec. 1.
Heating liquids,—Relates to a process for coating 

lx>ilers and other vessels made of copper or copper 
alloys with lead. The vessel or part of it to be 
coated is treated with chloride of zinc (or its 
equivalent), and then immersed in molten lead, or 
molten lead is run over the surface, or the lead 
may be applied in any suitable way.

1 6 ,1 4 5 . A s t le , E . W . Dec. 9.

Heating icater for heating churches, schools, 
houses, conservatories, baths, and for hot-water 
supply generally. The water space A entirely 
surrounds the firebox B, from which the flue C, 
passing through the water space and over the 
aperture F in the top o f the firebox, leads to the 
chimney D. A damper E serves to clear out the 
flue, the soot passing into the firebox. The boiler 
is rectangular in form, and is constructed in 
sections, which may be either riveted or bolted 
together.

16,402 . Thom pson, W . P ., [Kelner, Z,.]. 
Dec. 13. Drawings to SjteciJication.
Thermostats for incubators. In the egg-chamber 

is placed a device consisting o f a spiral coil the

centre of which is fixed to a peg, while the free 
end moves under the influence of heat or cold 
between stops, producing electric contacts at given 
points for the purpose o f  extinguishing or relight­
ing the heating-flame o f the lamp employed in the 
incubator or o f actuating an electric bell. In the 
case of an oil lamp, the extinguishing is effected by 
a device which is formed so as to leave a portion of 
the wick alight, the rest o f the latter being thus 
rekindled when the device is raised from the wick. 
In the case o f  a gas lamp, the supply of gas to the 
burner is cut off when the temperature exceeds a 
certain amount, a capillary tube, supplied constantly 
with gas, serving to re-ignite the lamp.

1 6 , 4 2 8 .  M c D o u p r a l l ,  Z. S ., and
M cD oug-all, J . T . Dec. 13.
Boiling-pans;  digesters. —  The object is to 

strengthen sheets o f lead used for lining boilers 
for chemical and other purposes. For this 
purpose strips or wires, interwoven or crossing 
each other as in wire-cloth sieving, wirework, 
latticework, or any equivalent, previously coated 
with lead if necessary, is embedded into one or 
both surfaces o f the sheet of lead, or between two 
separate sheets, in any convenient manner, as by 
hammering, pressure between rollers, or casting. 
I f  the strengthening-material be o f a soft malleable 
metal, such as copper, brass, zinc, or tin, it may be 
supported in a mould and the lead cast around it, 
the whole being afterwards rolled in the ordinary 
manner. India-rubber may also be used for this 
purpose. The sheets of india-rubber are placed 
between the layers o f metal, the subsequent heat 
and pressure o f the boiler rendering them cohesive. 
In other cases the india-rubber is dissolved in a 
suitable liquid and applied in a liquid or pasty con­
dition. Joints are strengthened by placing over 
them a strip o f gauze, wire netting, or the like, 
and then burning or melting the lead over the 
joint.

16,476 . Cooper, C. Dec. 15.

Heating water for baths, conservatories, and 
other places. Cold water is supplied through a 
and the three-way cock t into the lower chambers 
and heating-pipes d, through the vertical pipes/  
into the upper chambers and heating-pipes, and 
thence by./’ to the bath or other apparatus to be 
supplied. When sufficient cold water has entered, 
the cock t shuts a and opens k to b, k being in 
communication with the apparatus to be supplied, 
and a continuous circulation is set up. The upper 
chambers are provided with division plates c, the 
apparatus being heated by a gas burner placed 
under the pipes </.
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16,534 . N ew ton, H . E ., [ Worthington, C. C.]. 
Dec. 1G.

Steam traj>s.—Relates to the arrangement of 
drain valves and steam traps for the cylinders and 
steam pipes of steam engines. Drain pipes are 
provided leading from each end o f the cylinder to 
a steam trap, and these pipes are fitted with check- 
valves to prevent steam entering the end of the 
cylinder open to exhaust, either from the other 
end o f the cylinder or from the steam trap. Fig. 1 
shows a section through one cylinder o f a duplex 
engine fitted with such an arrangement. A 1 are 
pipes leading from the cuds of the cylinder to 
a pipe B, which connects them with similar pipes 
on the other cylinder, and into which a drain pipe 
C from the steam pipe D opens. E is the steam 
trap, which may be of any known form ; that 
known as the “ Curtis” trap is described in the 
Specification by way o f illustration. The check- 
valve is placed at the junction o f the pipes A1 
and B, and is shown enlarged in section at Fig. 2. 
The pressure in the end of the cylinder open to 
steam keeps the valve, which is globular or cylin­
drical, against the opening o f the pine leading to 
the other end o f the cylinder, whicn is open to 
exhaust, thus leaving a free passage for the water 
from the end open to steam. Separate check- 
valves may be used in each pipe, and the various 
pipes may lead to separate steam traps.

Heating buildings <fc.—A sealed tube b, contain­
ing water or some equivalent substance, is sup­
ported in an outer tube a fitted with screwed

caps d. Steam is admitted to a through the pipes g 
until the water is sufficiently heated, when it is 
turned off, the heat absorbed by the water being 
afterwards slowly radiated into the apartment to 
be warmed.

1 6 ,588 . S u n n , C. J . Dec. 17.
Non conducting 

coverings.—Consists 
o f lagging con­
structed in separate 
sections to permit 
ready removal, each 
section being a case 
holding a non-con­
ducting composi­
tion, as shown ap­
plied to a steam 
boiler in sectional 
view, in which a is 
a suitable and suffi- 
ciently-strong frame o f wood or iron, and d is the 
non-conducting composition. The inner face c of 
the lagging is formed of any suitable material, 
such as light sheet iron, cloth. &c., secured to the 
frame «, and the outer face b o f sheet metal or 
wood is similarly secured. The various sections of 
lagging may be held in place by straps or by other 
convenient means, and adjacent sections may 
overlap.

1 6 ,6 2 9 . Johnson, J . Dec. 18.
Steam traps.—A metal tube 

A is connected to the vessel to 
be drained by the branch B.
At its lower end is an opening 
for the discharge o f the con­
densed steam, closed by a valve 
C. This valve is attached to 
the lower end of an inner tube, 
o f more expansible metal than 
that o f the outer shell, the 
upper end of which is attached 
to a disc D perforated for the 
admission o f steam, while its 
lower end is also perforated 
to allow the water o f conden­
sation to escape into the outer 
shell, from which it is dis­
charged when the valve is 
lifted by the contraction of 
the inner tube owing to its 
contact with water. A screwed spindle at the 
upper end, surmounted by a hand-wheel or equiva­
lent device, provides means o f adjusting the 
apparatus.

16,648 . S ton e, A . F . Dec. 18.
Heating icater.—Relates to table apparatus for 

boiling water ; applicable also for making coffee 
and heating a dish or plate of food. The water 
is boiled in a cylinder A  by a spirit lamp. There
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are two outlets, one B, ordinarily closed, and the 
other C, which draws off hot water from the lower 
part o f the boiler by the tube D, this cock having 
always a small outlet for steam. Attached to C

is a coffee-strainer E under which the coffee-pot 
is placed. Above E is a chamber to hold a dish or 
plate o f food F to be heated, covered by the lid G. 
The boiler is filled bj' a screw H.

1 6 ,691 . R ile y , D ., and Xiee, W . Dec. 19.

Heating icater.—In boilers “  for generating steam 
“  and for warming purposes.”  the firebars arc made 
hollow and their ends connected above and below 
the flue respectively. A shows one o f the firebars, 
secured to water-boxes B. 0  which communicate 
above and below the flue D by the tubes E, F.

1 6,756 . H arvey , Cr. A . Dec. 20.
Heating icater for baths, conservatories. &c. 

A cylinder A, with a hood B, contains a number of 
shallow hollow dishes E communicating above with 
the outlet pipe H and below with the jacket M 
supplied with water from the reservoir C. The 
apparatus, which is portable, is heated by gas 
burners below, or otherwise.

( For Draicing see next column.)

16,814 . K irk a ld y , J . Dec. 22.
Heating icater.—Helical coil tubes 

of surface condensers and heaters 
are formed o f solid-drawn tapering 
tubing, either diminishing at inter­
vals as shown in the Figure or in 
one continuous taper. These tubes 
are secured to the tube-plates by 
flanged ferrules A, brazed on the 
ends and screwed up by nuts B, 
having conical projections taking 
into countersinks in the plate. The 
tubes may bo plain or corrugated, 
the ferrule being fitted to tnem ; 
or corrugated tubes may have plain 
ends on which the ferrules are brazed. 
Straight tubes, cither plain or corru­
gated, are also formed in the same 
way.

1 6,905 . Xiowcock, A .,  and S y k es, T .
Dec. 24.
Heating icater.—

Water tubes o f thin

boxes A. A with 
corresponding top 
boxes not shown.
The groups in one 
section are placed opposite the space between the 
grouDs in the adjacent ones, so as to facilitate free 
circulation of the heated gases. The cold water 
enters the lower boxes by suitable connections, 
passes up the connecting tubes to the upper ones, 
and from them is fed to the boiler. Each upper 
and lower box is provided with one or more covers 
secured by bolting or in any other suitable manner 
to allow o f cleaning. The apparatus is mainly 
designed for heating feedwater for steam boilers, 
but it is stated to be applicable generally.

metal are arranged 
in groups as shown 
at B. B connecting 
a number o f bottom
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16,992 . R adford , R . H ., [iUartfni, / / . ] .  Dec. 29. Drawing* to Specification.
Heating building* ; heating air and water.—In hot-air engines, air, winch is pumped by the front side 

of the piston through the cylinder jacket, to cool the latter, may be afterwards used for domestic or other 
heating purposes. A  water jacket surrounding the cylinder may be connected to some apparatus in which 
the heat imparted to it by the cylinder may be utilized : a number o f air circulating or cooling pipes pass 
through the jacket.

A.D. 1885.

130. XIXartin,
A . Jan. 3.
Heating water.— 

A vertical boiler a 
has a central flue b 
forming a chimney 
for the lamp be­
neath it. The 
chimney is con­
veniently made in 
two parts b and b\ 
the part b being 
slipped over the 
contracted part b3 
and soldered or 
brazed  th ereto. 
Round the flue b 
is fitted an annu­
lar filtering-cham­
ber / ,  having a 
loose cover i held 
down by springs 
k attached to the 
tube g o f the 
chamber.

..

157* Brin , X*. Q ., and B rin , A . Jan. 5.
Drawings to Specification.
Thermostat*.—In a retort furnace in which car­

bonic oxide burned with air is used as fuel, and 
which is employed in a process for separating 
oxygen and nitrogen from air, one of the retorts 
acts, in the manner o f a pyrometer, to raise or 
lower the air supply valve. This is adjusted so 
that just sufficient air passes in to keep the re­
torts at one part of the process at one tempera­
ture and at another at a higher temperature.

182. H argraves, R . Jan. G.

Steam trap*.—The water when it has sufficiently 
accumulated lifts the valve B by the float and lever 
A. The lever is bent as shown, so as to bring the 
fulcrum C almost directly over the centre line of 
the discharge valve, and thus give great power to 
the float in lifting it against the steam pressure in 
the casing.

190 . Johns, H . W .
Non-conducting cover­

ing*.—Consists o f a 
sheet o f paper or other 
fabric, with rolls of 
fibrous material or 
strips of asbestos paper 
or sheathing attached to 
one or both faces. The 
sheet may be corru­
gated, and may have 
notched edges to hold a continuous roll o f the 
fibrous material. The rolls may be replaced by 
tufts, and the sheet by a series" o f strips woven 

30

Jan. G.
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with the rolls, as shown in the Figure. To the 
faces of the fabric, or either o f them, may be fas­
tened a sheet or sheets o f asbestos or other suitable 
material, which may extend as flaps beyond the 
edge o f the fabric to compact the whole. Several 
layers o f fabric may be placed together. When a 
flat sheet is used, the roll or rolls may be so fas­
tened on the surface as to form cells, which may 
be closed or divided by another layer o f rolls. 
The rolls may have a strengthening-core, and the 
corrugated sheets may have a wire passing through 
the corrugations, or across their tops, to hold 
them in place.

3 39 . Xiorrain, J . G . Jan. 10.

Heat-regulating appliances.—Relates to means 
for automatically regulating apparatus used in 
connection with heating, cooling, and ventilating. 
For this purpose electromotors are used in com­
bination with electric generators and some form of 
thermal, barometric, osmotic, or gravity electric 
contact. These contacts may be o f any known 
typo and may be adjusted for both the upper and 
lower limiting conditions o f the air &c. The 
electromotors may regulate the consumption of 
gaseous or solid fuel &C. by regulating its supply, 
by operating suitable valves, by agitating the 
supports (for solid fuel), by regulating the admis­
sion o f air to the fuel, or by mixing therewith 
other substances. They mav regulate the passage 
o f the heated or cooled fluids to or from the 
spaces to be heated &c., or may regulate the pres­
sure, tension, or velocity at which such fluids pass 
into or from spaces to be heated &c. The Figure 
illustrates one arrangement for carrying out the 
latter method, and may be taken as a type o f the 
arrangements used in carrying out the invention. It 
representsan injector or ejector actuated by a steam 
jet A with a valve B : C is the valve in the pipe 
through which the fluid passes, and G the electric 
enemtor, C the contact placed in the space to be 
eated &c., and E the electromotor which 

actuates both valves by means o f cords F, J. 
Fans or other propellers may be similarly 
controlled. The electromotors may regulate 
heating or cooling by inserting movable screens 
between the fuel «5ic. and the fluid &c. to 
be heated &c. The heating &c. may bo regulated 
by regulating the electric current pissing through 
the motor, either by varying the resistance in circuit
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or in any other suitable manner. The Specification 
also describes an arrangement for the supply of 
air &c. at a constant temperature, consisting of a 
chamber having two inlets and one outlet, one 
inlet being for cold, the other for warm air <fcc.. 
and all having valves operated by motors controlled 
by contacts set. the one for temperatures below, 
the second for those above, and the third so as 
to act at the desired constant temperature only. 
In an apparatus for heating fluids by electricity 
the fluid is passed through a casing in contact with 
conductors heated by the passage o f a current 
which is automatically regulated by varying the 
resistance in the circuit : this is done by a motor 
controlled by contacts as above described. In an 
arrangement for heating fluids by chemically-pro­
duced heat, the fluid is passed through tubes im­
mersed in a mixture o f substances which generate 
heat by their chemical or molecular combination, 
such as sulphuric acid and water. The supply of 
these substances is automatically regulated as above 
described. In another arrangement the heat pro­
duced by similar means is regulated by controlling 
electrically-actuated agitators or stirrers acting on 
the mixture. In an arrangement for heating by 
hot-water circulation, thermal contacts control an 
electromotor driving the circulating-pump ; they 
may also control devices operating valves by which 
the water is diverted into a bye-pass or short-circuit 
pipe when the space to be heated becomes too hot.

3 41 . W h ite , X*. Jan. 10.
Heating liquids 

in bottle*, flasks, and 
the l ik e .  —  T h e  
Figure shows a 
transverse section 
o f a h o t-w a t e r 
pocket for heating 
and keeping hot 
f  e e d i n g-bottles, 
travelling flasks, 
and other vessels.
The pocket consists 
of a bag a with or 
without an external 
covering of felt or 
o t h e r  n on -con ­
ductor of heat, and 
an inner bag b, 
both bags being 
made, preferablj’, 
o f india-rubber and 
forming a water­
tight joint at the 
top. The space between the two bags is filled 
with hot boiling water through a pipe f  fitted with 
a screw cap g, a washer h, and a funnel top e. 
The bottle to be heated is placed in the space d, 
which may be divided into several parts by hollow 
partitions.
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5 00 . W elch , F . B . Jan. 14.
Boiling-p a ns. —

During the boiling 
o f sugar, either in 
vacuum or open 
pans, the removal 
o f the steam is 
facilitated by keep­
ing the liquid in 
a g i t a t io n . The 
Figure shows the 
application to an 
open pan A  in 
wliich a screw B is 
c o n t in u a l ly  re­
volved by gearing
C, C. The screw is 
enclosed in a tube
D, the upper end of which is flanged and rests on 
brackets E, E ; to the spindle above the screw is 
attached a disc F, having a flat surface parallel and 
close to the edge of the tube D. The screw is 
revolved in such a direction that the liquid rises in 
the tube D and passes out under the disc F. 
Instead of, or in combination with, the mechanical 
stirrer, air may lie blown into the liquid for the 
same purpose.

5 18 . P ickup, T . Jan. 14.
Heating buildings.—The surplus 

gases from an ordinary stove or 
fireplace A aro led away into a 
radiator situated in a bathroom, 
greenhouse, or other place to be 
heated. The gases pass from 
the fire A  into a chamber B, the 
front side of which is perforated 
and may be readily removed for 
cleaning purposes. This chamber 
communicates by means o f a flue 
C, in which is a damper D, with 
the radiator, which consists of 
a chamber o f any suitable form 
divided into compartments by a 
series of horizontal partitions 
open at each end alternately, forming a zig-zag 
path for the heated gases, which pass thence to 
the chimney : suitable doors are provided for 
cleaning purposes. The flue C may terminate 
below in a bell-mouth opening in lieu o f the 
chamber B.

6 5 5 . D ick , J . Jan. 16.
Heating air.—Relates to means for heating the 

air to be used for drying purposes and for re­
drying the spent desiccants. The air is dried by 
being drawn, by means of an exhaust fan attached 
at A. through a chamber B, the walls o f which 
are formed of fabric &c., treated with suitable 
desiccants, and passes away, either directly by the 
pipe C, or after passing by the pipe D through the 
heating-chambers E. These chambers, separated

by a vertical partition F, are formed o f hollow 
blocks having two sets o f channels at right-angles 
to each other, one set for the passage of the 
products o f combustion to the chimney G, and the

other for the air to be heated. Each passage of 
one set is complete in each block, each o f those in 
the other set being made up of two half-passages 
formed in adjacent blocks. When it is required 
to dry the walls o f the chamber B, the communi­
cation with the exhaust fan is closed and air 
passed into the chamber through the heating- 
channels E. Tho parts of the apparatus are in 
duplicate, and arranged on each sitie o f the central 
furnace, the drying-chambers being used alternately, 
i.e., one is regenerated while the other supplies air 
for drying purposes.

6 8 5 . K o sin sk i, S . von. Jan. 17.

Heating air for drying, ventilating, and dis­
infecting. A  double ventilating-fan and an air­
heating apparatus are employed. The latter is 
similar in construction to a locomotive boiler, and 
consists of a firebox and smoke-box and a number 
o f metal tubes, through which the fresh air to be 
heated is forced by the ventilator. The heated air 
is expelled through a suitable pipe into the room 
or against the walls to be dried &c. The ends of 
the heating-tubes, one o f which is shown at A, are 
conical, so as to fit into one another for the

Purpose o f lengthening the apparatus, and are 
urnished with heads or plates formed with grooves 

a and projections b which fit into each other to 
form the ends of the heating-chamber.

696. S ta y n es, W . H . Jan. 17.
Heating mater. — The gas-heated boiler A is 

traversed by tubes B which may be vertical, as 
shown, or inclined, terminating in the sides of the 
boiler. It is enclosed in a casing C, supported upon 

| a stand D, and heated by vertical burners E and a
32
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ring burner shown above. The products o f com­
bustion pass through the boiler tubes and round a

El

baffle-plate F to the chimney G. II, I are flow and 
return pipes.

7 17 . H a rt, J . Jan. 10.
Heating icater.—Relates to 

gas-heated apparatus. Water 
is admitted at the top o f a 
double casing F by means of 
a perforated ring C and 
nozzle D, and flows down the 
inner surface o f the chamber 
and over the conical plate E 
turned up and perforated 
round the lower edge, thence 
over the inverted cones G 
and H, the conical plate I, 
similar to tho plate E, and 
the inverted cone K into a 
pan L, and. passing through 
a number o f narrow tubes M, 
flows over the conical plate 
O and accumulates in the 
bottom of the casing, from 
which it may be withdrawn. The products of 
combustion from the burner P pass upwards 
through the cone O, between the tubes M, and 
over and between the other cones in succession, 
escaping by an aperture A in the removable 
cover B. The burner is lighted by means o f a 
smaller burner fixed on a swivel arm and passing 
through an aperture in the casing through which 
the height o f the flame may be inspected.

8 40 . X*ake, W . R .,  [Inman, P. / / .] .  Jan. 20.
Heating buildings iC-c.;  heating icater.—Water 

from the tank A is admitted by the pipe B, with 
stop-cock C, through a check valve D to the coil E 
between two cylinders of sheet iron and placed 
within the cylindrical stove F. A smaller coil G is 
arranged within the lower part o f the coil B, and 
is open at both ends. The coil E  communicates 
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with a horizontal pipe H with branches I leading 
to radiating coils <&c., furnished with drip pipes J" 
leading to the condenser K and by the pipe L to
tank. A drip and pressure-equalizing pipe M,

having a stop-cock N, is fitted between the pipe H 
and the check valve D. When used as a water- 
heater, the water is allowed to enter the coil faster 
than it can be converted into steam, and tho 
heated water is conducted away for use.

8 87 . F urneauz, J . R . Jan. 21.
Heating a i r .  —

Fresh air is supplied 
t o  t h e  b o x  a 
(p la c e d  in anv 
firegrate) through 
the pipes b, where 
it is heated and 
conveyed by  th e  
pipe c to other 
rooms requiring to 
be warmed. The 
box may be supplied 
with oxygen-gene- 
ra t  in g apparatus 
and the gas pro­
duced carried away 
with th e  heated 
air ; a steam kettle 
may also be added. When the apparatus is not 
required for supplying warm air the pipe c may be 
carried a short distance into the chimney to 
produce a draught.

1276 . B uscho, P ., and H opkinson , J. E .
Jan. 20.

Z _________________________&------------JJK

. i
FooUcarmers. — “  A heated cake o f carbon or 

“  other suitable material ” A  is placed in a sliding 
drawer B enclosed in a double casing C, D. 
Perforations are made in the drawer, in the inner 
lining C, and in the ends o f the outer case for tho 

C
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supported 
covered with asbestos 
material

o f air for combustion, and for the 
warm air for heating. The whole is 

suitable stand. The outer case is 
other non-conducting

1400. W a tso n , J . Jan. 31.

below. The chambers B communicate at intervals 
by means o f apertures through which pass the 
bolts which bind the sections together. The two 
lowermost sections arc incomplete in front and 
fitted with a fire-door E. Fuel may, however, be 
admitted from the top through a tube F provided 
with a cover G. the products o f combustion 
escaping by the flue II. Flow and return pipes 
are attached at suitable points.

1851. Brownc< A ., [Fromm, A ., Dallo, M ., 
and Kugler, F. T.]. Feb. 10.

Heating tea ter.—Relates to improvements in the 
application o f gas fuel to boilers, for heating green­
houses &c., constructed according to the inven­
tion described in Specification No. 150, A.D. 1884. 
The boiler, having an internal horizontal flue, is 
enclosed in a casing A perforated at its lower end 
to admit air which passes over a pan o f water B 
before entering the room through a removable 
I>erforated plate C. It is heated by gas burners D. 
admitted by suitable doors both into the flue and 
into the space beneath the boiler. To allow o f 
access to the boiler from the exterior o f the 
building, the front o f the casing maybe fitted with 
a flanged plate E which is embedded in the masonry 
and forms a lining to an aperture F in the wall.

1678. M a rrio tt , A . Feb. 6.
Heating icater.—

A vertical cylin- 
d r i c a l  boiler is 
made in sections A 
consisting o f an­
nular chambers B, 
those above th e  
fire-chamber C be­
ing provided with 
r a d ia l  continua­
tions D the top or 
bottom surfaces of 
which are inclined 
to allow o f the 
passage of the pro­
ducts of combus- 
t io n , a n d  th e  
continuations o f  
one section being 
p laced  between 
those of the sec­
tions above and

The boiler is fitted with supply 
and overflow pipes E, F ; the products o f com­
bustion pass upwards through the central flue G, 
downwards through the side flue H made o f a 
spiral form by means o f a strip o f metal, and 
escape by the chimney I. The circulating pipes C, 
D enter the cask together, and the latter is bent 
into a curve immediately before entering the heater. 
For heating water or other liquids which do not 
suffer from contact with metal at high temperatures, 
the boiler may be dispensed with and the single or 
double coil heated directly by means o f a burner. 
If, owing to expansion, an overflow from the cask 
be feared, the upper bungholc may be connected 
to one mouth o f a Woulie’s bottle, to the other 
mouth of which is attached a tube packed with 
cottonwool.

200 0 . P errott, R . A . Feb. 13.
Heating water.—Relates to a circulating boiler 

specially applicable to the kitchen range described 
in Specification No. 5315, A.D. 1885. The gases 
from the fireplace a  pass partly over the parts b, 
b to the ovens, and partly over the bridge c into
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the space enclosed by the sides, top, and back of 
the boiler, all o f which contain water spaces, and 
from thence under the sides to the flue. The 
Specification describes various modifications in 
the details to meet special conditions such as the

•size, construction, and setting o f the range. The 
bridge c and the lower parts b, b may be o f fire­
brick. When the character of the water is such 
that there will be a considerable quantity o f sedi­
ment and mineral deposit, the bottom of the boiler 
may be located below the firebars to minimize the 
danger of its being injured by the flame. Pre­
ferably in all cases, the lower front edge o f the 
top of the boiler projects downwards over the 
firebridge to guide the products of combustion 
into the chamber behind.

245 5 . W illw a y , A . B . Feb. 23.
Thermostats f o r  

controlling g a s  
stoves and water- 
heaters, and for 
regulating the tem­
perature o f ships’ 
cabins, dwelling- 
rooms. glasshouses,
<fcc. The regula­
ting-apparatus i s 
operated by means 
o f the expansion 
or contraction of 
the air between 
two concentrically- 
corrugated metal 
discs A. B attached 
together at their 
edges, as shown. One o f them is fixed to the side 
o f the box or case C, and the other is connected, 
either directly or by means of levers, to a valve, 
ventilator, or other regulating-apparatus, (in the 
arrangement shown to a valve regulating the supply 
of gas to a burner D). The space between the 
discs may be extended, if desired, by means o f a 
tube £ , which may terminate in an airtight cham­
ber. There may lie an independent gas supply to 
the burner, sufficient to prevent the flame from 
being extinguished by the closing of the valve D.

t18^.TIMHEAT® 
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263 8 . W a lk e r , W . T . Feb. 26. ________________
Heating buildings.—The space between cast-iron 

dados or skirtings and the wall may be utilized 
as channels for ventilation, or to convey heated 
air which may be allowed to pass into the room 
through adjustable openings.

2 7 9 7 . B e st, G . March 3.

Heating air in connection with steam-engine and 
other condensers. A  light wheel or fan, with 
blades A, A formed of wire gauze, revolves, 
preferably on a vertical axis as shown, in a 
casing B. The Figure shows a perspective view, 
with a portion o f the casing broken away. The 
steam to be condensed is introduced to the casing 
by a jet C, in such a manner as to impinge on the 
blades, and cause them to revolve, but the wheel 
may be independently driven by external means. 
The blades in their rotation meet an opposing 
current o f cold air introduced at D, which air 
mingles with the steam carried round by the 
blades and condenses it, and also cools the wire 
gauze, becoming itself heated in the process. The 
heated air passes through perforations in a parti­
tion plate E, into a chamber between this plate 
and the upper wall o f the casing, and is led away 
by the branch pipe F to be utilized for heating or 
other purposes.

298 6 . Ziorrain, J . G . March G.

Heating by electricity.—Consists in volatilizing 
hydrocarbons or other suitable bodies for use in 
lighting by means o f the heat evolved from an 
electric circuit. The vapour is generated by the 
resistance A. and is ignited by the shunt circuit B. 
The shunt B is cut out after the ignition o f the 
vapour by a thermal contact consisting o f a 
compound metal band C. In a modification, 
the current is only used to start the volatilization, 
which is then continued by the main or by 
subsidiary jets. A too rapid generation o f 
vapour, occasioned by the overheating o f the 
hydrocarbon, is prevented by a second thermal 

i contact.
(F or Draicing see next jxige.)

C 235
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302 9 . W interflood, J . March 7.

Heating water.—Four concentric annular spaces 
A, B, C, D are connected together so as to form a 
continuous water course, and also a zig-zag 
passage between them for the products of 
combustion from a burner below. A and B are 
connected by a pipe E, B being furnished with a 
hollow cover F : B and C are connected by 
vertical tubes G, the lower part o f C being made 
conical as shown : and 0  and D are connected by 
means o f three horizontal tubes H. The inner 
annular space D terminates in a chamber I, to 
which the discharge pipe J is attached, and may 
be fitted with a perforated cover to allow the 
escape o f accumulated steam. K is the Mater 
inlet ; the arrows indicate the course o f the 
products o f combustion.

307 0 . G a rrett, J. D . March 0. Drawings 
• to Specification.
1 Heating air.—Fresh air entering the lower end

of a vemilating-flue is heated by a helical smoke- 
I flue passing around it, the two flues being con- 
t structed o f recessed and hollow bricks.

359 7 . P earce, Xi. H . March 20.

Heating liquids by friction. The vessel 
containing the liquid, is fixed in a block B and 
heated by the friction o f a rotating-wheel C of 
wood &c. against the side o f  the vessel, the 
friction being regulated by a screw E which 
operates a movable frame D upon which the 
wheel is fixed.

374 0 . Price, J . March 23.

Heating liquids. — Re­
lates to apparatus for 
heating or cooling liquids, 
condensing steam, and 
other purposes, and con­
sists o f improvements on 
the apparatus described in 
Specifications No. 452,
A.D. 1879, and No. 2308,
A.D. 1883. The Figure shows a condenser. A 
number of elements, each consisting o f two 
chambers or cells C, C1 separated by a partition B 
and connected by spiral tubes D, are fitted to one 
another by screwing, and enclosed in a casing E. 
The lowest element is connected to a corrugated 
expansion plate II secured to the casing. The con­
densing-water entering from the lower inlet to the 
right is circulated by an ejector, in which one side
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o f the connection J is curved or sloping so as to 
give a helical direction to the issuing water, and 
the steam cone L is perforated so as to serve also 
as a valve and works in a perforated plug X carry 
ing a bridge 0  to support the central spindle P. 
It. R ! are lock nuts and S is a pin for securing the 
parts in the adjusted position. When used as 
a  feedwater heater the uppermost chamber is

connected to the feed exit passage and steam is 
made to circulate on the outside o f the tubes D. 
The apparatus may be used in combination with 
the “  Brunswick ”  condenser described in Specifica­
tion Xo. 2308, A.D. 1883, and instead o f using the 
elements in casings they may be placed in vats or 
tanks for heating liquids contained therein by 
means of hot water, steam, &c.

3 9 1 0 . W ood , T . March 27.

Heating water.— Relates to a boiler for kitchen 
ranges, circulating apparatus, and the like, consist­
ing o f two flat cast-iron boxes A. A  fixed so as to 
form the sides o f the fire space and connected 
together by a series o f iron pipes B which form 
the bottom and back. A  frame o f iron bars or 
false bottom C rests upon the connecting tubes to 
support the fuel. Several openings closed with 
plugs D are provided for the purpose o f cleaning 
out the boxes and tubes.

397 9 . Fairw eather, W ., [Babcock, G. H., 
Pine, L.. and Babcock <f; Wilcox Co.].
March 28.
Heating water.—Relates 

to  means for heating and 
purifying feedwater for 
boilers &c. The water is 
forced through an annular 
pipe A  having oblique 
perforations and takes a 
spiral course along the 
inner surface of a cone B 
enclosed in a casing C to 
which steam is admitted 
by a pipe D. The cone 
B is terminated by a pipe 
E extending to the lower 
part of the casing C which 
forms a settling-chamber 
in which the water 
accumulates and from 
which it passes bv means 
of pipes F and (x into a 
filter H provided at the 
upper part with an outlet 
pipe I  leading to a boiler 
or to a reservoir. The 
steam chamber and the 
upper part o f the filter

j are connected by a pipe J for the purpose o f clean­
ing the filter, when required, by passing steam 
through it, and also to act as a safety pipe in case 
the passage through the filter becomes interrupted. 
Manholes, blow-off cocks, &c. are fitted at suitable 
points. The parts may be arranged variously ; 
the perforated pipe A may thus be replaced by a 
spray box having an elastic perforated bottom 
secured by a central bolt, and the cone B may be 
dispensed with if desired.

4 0 1 3 . B a n n e h r , J .  March 30.

Boiling-pans, alarms for. A whistle A, or other 
sounding-apparatus, is fitted into the cover B to 
indicate when boiling occurs, a packing o f soft 
cotton &c. being placed around the rim C to pre­
vent escape o f steam except through the whistle. 
If a loop handle is used the top of the whistle A 
may be covered by it instead o f by the hollow 
knob D.

406 6 . Lum sden, A .,  and Sternberg:, J .
March 31.
Heating water in 

washing machines.
Within the casing 
A o f the machine is 
fixed a false bottom 
B of inverted funnel 
shape. The water 
in the casing being 
boiled by gas jets or 
other heating-appa­
ratus D below, it 
rises in the conduit 
B, and falling on 
the buckets o f the 
cylinder containing 
the clothes rotates 
it. The buckets are 
attached to the cylinder at their top edge only, 
being otherwise separated from it in order that the 
water within the cylinder may not cool that pro­
jected from the conduit. Above the conduit is 
also fixed the covering C to prevent the cooling of 
the water that is passing up the conduit.
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419 3 . L ak e, W . B ..  [Schoite, J. T.].
April 2.
Jtadiators;  heat-storing 

apparatus / steau. trap* ; 
footirarmers.—“ Warmers ”  
in which heat is accumu­
lated by melting acetate 
o f soda, resinous matters,
&c. are heated by means 
of steam pipes, the con­
densed water being re­
moved automatically by 
means o f a valve operated 
by a ball float. The float 
is connected to the valve 
by means o f a hollow stem, 
passing through the valve, 
open to the air and sur­
rounded by a deflector for 
preventing the discharged 
water from entering the 
stem. In a form of the 
apparatus for domestic 
use (illustrated in the 
Specification), the steam generator is combined 
with and enclosed by the “  warmer.” The Figure 
shows a series o f footwarmers A placed upright in 
a water tank B and heated by steam pipes C with 
special airtight connections at 1). These consist 
of two concentric tubes with a spiral spring 
between, which presses at its lower part upon a 
disc fitted with a stuffing-box and a packing-disc, 
and sliding on the inner tube. They are connected 
below to screwed ferrules for attachment to the 
apparatus.

4 3 4 3 . A lliso n , H . J ., [S"phus, D>‘>lmann. d
Co.]. April 8.
Non-conducting compositions.—Sawdust, chopped 

straw, cork, bark, or other light material is 
thoroughly mixed with soluble glass and pulverized 
chalk or lime, formed into suitable pieces, boiled 
in a solution o f calcium, magnesium, or barium 
chlorido or aluminium sulphate, and washed in 
boiling water.

4 4 1 9 . S te in , W . April 9. Amended.

Heating water.—A  boiler p  is fitted to the crown 
o f the bakers’ oven shown for supplying the bake­
house with hot water.

4 6 6 3 . B oothroyd, B . April 15.

Thermostat* for opening and closing the venti­
lators o f conservatories, glass houses, and other 
buildings. The expansion or contraction o f air or 
other fluid in a suitable vessel A  is made to operate 
a valve B admitting water to a cylinder C the 
piston o f which is connected by suitable levers 
to the ventilator D. This is effected either by 
means o f suitable bellows, an inverted vessel 
floating in mercury &c., a float in one limb of 
a U tube containing mercury Ac., or (as shown) 
by means o f a balanced lever E carrying mercury 
vessels F, G connected at their bases by a tube H, 
one o f them F being closed and the other remain­
ing open to the atmosphere. The separate vessel 
A may be dispensed with, the upper part o f the 
closed vessel F being filled with ether &c. : I is 
a movable weight for adjustment. The valve B 
has two ways at right-angles to each other, one 
admitting water to the cylinder and the other 
leading to the discharge pipe.

471 0 . K eenan . 1VI. April 16.

Non-conducting compositions.—A composition for- 
protecting boilers &c. is composed of 35 parts o f 
“  Keenan's non-conducting papier mache,’ ’ 25 parts 
o f pulped swedes, turnips, or mangold wurzels. 30 
parts o f sulphate o f magnesium. 10 part* o f 
sulphate o f calcium, and about $ part o f vegetable 
size.

471 1 . K eenan , 1*1. April 16.
Non-conducting coverings and compositions for 

protecting boilers &c. Hair or hair felt is soaked 
in a liquid composition of 50 parts pulped turnips, 
swedes, or mangold wurzels, 30 parts magnesium sul 
phate, 10 parts calcium sulphate, 2$ parts vegetable 
or spirit black. 2i parts paper pulp, 2 parts oil, 2 parts 
Stockholm tar, part vegetable size, and i  part 
hair. The material is then removed, drained, care­
fully dried, and cemented to a thin iron or other 
metal plate, the opposite surface being lined with. 
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a layer of the above 
composition, and, when 
necessary, another metal 
plate is placed below 
this layer. The metal 
plates may be made of 
any convenient shape to 
cover boilers, pipes, &c., 
and may be fastened so 
that an air passage rc- 
m ains b e tw e e n  the 
covering and the object 
covered. The Figure 
shows the manner in 
which the covering is 
applied to a boiler or 
other curved surface.
0  is the metal plate to 
which is fastened the 
prepared hair felt D, 
and D: is the layer of 
non conducting com­
position ; this covering is fixed to the boiler shell 
A by means of the bolt F and angle-irons B and E, 
leaving the air space G between the boiler and 
the covering. H, H are angle-irons to strengthen 
the segments into which the non conducting 
covering is divided.

483 4 . Jones, C. April 18.

Heating water; steam traps.—Relates to the 
heating o f vessels, such as those shown (for 
supplying hot water), by means o f steam jackets. 
The pipes A supplying steam from the boiler B 
are made to project some distance within the jacket, 
as shown. The condensed water flows away by 
pipes C contracted at their lower ends where 
they dip into spherical vessels D normally filled to 
the overflow pipe E with condensed water.

5 16 6 . K.ingr, J . April 27.
Heating buildings <kc. ; 

heating water.—A closed 
s y s te m  o f  p ip e s  
jointed by sockets with 
right and left handed 
screws are nearly filled 
with water, allowing 
alx>ut 15 per cent, for

additional safety tube 
is connected to them for 
this purpose. A portion of the system in the 
form of a loop or a coil is heated in a casing lined 
with bricks, tiles, &c., by means of a gas burner 
consisting of a coiled tube with jets at intervals, or 
by means of an oil lamp or o f a current o f electri­
city passed between carbon electrodes, the coil 
l>eing surrounded with asbestos, porous fireclay 
lumps, &c. The remainder of the system may be 
arranged variously. The tubes are filled by a 
pump connected by a four-way piece as shown. 
The pump is attached at A and the ends o f the 
system at B and C. The valve D has two scats 
E, F, and either directs the water from the pump 
to the circulating pipes or stops the branch to the 
pump, according as one or other seat is used. The 
safety-valve consists o f a pointed plug kept in 
position by a weighted lever : the supply valve is 
a simple suction valve attached to the safety-valve, 
lx>th being immersed in a cistern of water. The 
tee-pieces, return bends, angle bends, knees, return 
connectors, safety tubes, valves, and caps are 
preferably made o f malleable cast iron.

5401 . S ch a tzk y , S . May 1.

Heating by steam circulation.—The water cham­
ber supplied by the reservoir d and heated by the 
fireplace c and flues n forms the lower part o f the 
chamber a, being separated from the upper part 
by the partition / through which passes the pipe $ 
dipping below the normal water level, which is 
regulated by means of the siphon tube m. The 
steam passes by the pipe p to the upper part of 
the chamber a containing the vessel l  to be heated, 
and passes by means of the pipe x  through the 
vessel b. and by means of the pipe o to the 
atmosphere, the condensed water returning by the 
pipe s to the water chamber. The pipes p, x  and 
the fireplace c may be disposed variously. The 
tube m also acts as a safety-valve in case the pipe o 
becomes stopped, and is placed at the same level as 
the supply pipe, so that, if the cock k be kept closed 
and / remain open, the water in the reservoir 
below k will be supplied automatically, and the 
water level u will remain practically constant.
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5508 . S tu bb s, J . B . May 5.
Hotting tea tetr. — Relates 

to a high-pressure and low- 
water safety-valve and alarm 
apparatus for steam and hot- 
water l>oilers actuated by 
the increased temperature of 
steam of too high pressure.
The valve is shown in sec­
tion .as arranged to indicate 
excessive pressure in a steam 
boiler, and consists o f an 
outer tube A in communica­
tion by a branch B with the 
steam space, and closed at 
its lower end by a valve C 
on the end of a perforated 
tube D, the tension on which, 
when the valve is seated, 
can be regulated by the 
hand and lock wheels E, F.
Should the pressure in the 
boiler exceed the predeter­
mined amount, the increase 
of heat accompanying this 
excessive pressure causes the 
expansion of the tube D, 
which is o f greater expansi­
bility than the outer casing 
A, and in this manner opens 
the valve C, allowing the 
steam free escape, and, if 
required, admitting steam to 
a whistle or other alarm.
When used as a low-water 
safety apparatus it is connected to the boiler at the 
lowest safe level, so that, should the water fall 
l)elow this, steam gets admission to the tube, which 
is thereby expanded as described above.

5565. Saw yer, D . May 0.

5645 . Montgrrand, Charles, M arqu is de-
May 7.

Heating icater.—One or more tanks a are fixed 
to the sides or front o f a bakers’ oven and 
connected with (J tubes or coils b inside the oven 
through which the water circulates to lie heated. 
The tank is fitted with a ball cock c in order that 
a constant supply o f hot water may be kept up.

Heating air and other gases; heating buildings 
<Cr.— A certain volume o f expanded air or other 
gas is caused to absorb the heat o f compression of 
a quantity o f compressed air : the former is then 
conducted to the place to be heated and the latter 
to the apartment to be cooled. A metallic case <» 
surrounaed by an insulating-envelope contains a 
number o f vertical tubes I communicating with 
each other at the ends and so forming an interior 
chamber G. Into the tubes I air is compressed 
by means o f the cylinder C, and thence it passes 
by means of the pipes A1, A 3 to one side of the 
piston C’, by which it is passed through the pipe E 
to the apartment intended to be cooled, the slide 
valve of C1 being so adjusted that a greater 
quantity of air passes from C to the tubes I than 
passes away from the cylinder C1. until the re­
quired amount o f  compression has been obtained. 
Similarly, air is passed to the space G by means of 
the cylinder D. and a larger quantity conducted 
away and forced into the apartment to be heated 

i by means of the cylinder D 1, the air in each case 
taking the direction indicated by the arrows, viz., 
P. A5, A 1, A 3, E and F, B», B. B . B\ E- 

i respectively. The bottom of the chamber « is 
provided with two receivers R, R l in communication 
with the chambers I and G respectively, and by 
means o f valves with the reservoir K. In place 
o f the cylinders C1, D suitable valves may be used 
to indicate, the one the amount o f air escaping 
from the tubes I, and the other the amount 
admitted to the compartment G. In order to 
regulate the length o f the stroke o f the piston in 
the cylinder Dl the crank upon the driving-shaft 
is connected by means of a rod to a slotted link 
pivoted at its other end, the position o f which 
may be adjusted, a slide upon the connecting-rod 
working in the slot as the link oscillates.
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5744 . K e ith , J . May.9.
Heating water.—

Relates to apparatus 
for supplying hot 
water or steam for 
baths, cooking, heat­
ing, and other pur­
poses. Consists of 
a number o f annular 
or o th e r  shaped 
sections A super­
imposed one upon 
another, in c lin e d  
from back to front, 
and fitted with cross 
tubes. The sections 
communicate with 
each other at the 
angles or at other 
suitable points by 
flanged o r i f i c e s ,  
through which pass 
long bolts for se­
curing the sections 
together. E it h e r  
solid or gaseous fuel 
may be used. In 
the former case the 
f ir e -c h a m b e r  is 
formed o f the two 
lowermost sections : 
in the latter case 
the burner consists o f a number o f vertical tubes 
B screwed into two rings, each supplied with gas 
independently. The boiler may l>e surmounted 
by a water dome or by a cylinder C traversed by 
the flue D, and fitted near the top with a dome­
shaped diaphragm E extending to within a short 
distance of the flue ; F is the steam space sur­
rounded by an air space G, and H the outlet pipej 
The inlet pipe I may be connected, as shown, 
immediately below the diaphragm E and passed 
downwards through the water in the cylinder, or 
it may be connected to the lowermost section of 
the Ijoiler. When used for generating steam for 
cooking or heating purposes, the water cylinder j 
is replaced by a steam cylinder fitted with safety- ; 
valve, water gauge, steam pipe, and feedwater 
supply pipe and valve. The cylinders may be 
jacketed if desired, and the apparatus may be fitted 
with a suitable gas-regulating arrangement.

5 81 4 . K em p , E . May 12.
Healing water.—Relates to “  compound " boilers 

for heating water and generating steam in which a 
“ low-temperature boiler" or feedwater-heater is 
arranged to be acted on by the furnace gases after 
thev have heated the main or “ high-temperature” 
4x>iler. The Figure shows the application to a 
marine steam boiler. Several sets o f tubes B. C 
are arranged horizontally side by side within the 
uptake A. Water enters the set C most remote 
from the furnace and passes circuitously through

several sets, being finally conveyed to the main 
boiler. The tubes B heat the air supply to the 
furnace.

6009 . Bdgrhton, W . J . May 1G.

Heating liquids.—The water or other liquid 
enters at A and passes upwards through the double 
casing B, downwards through the incomplete hori­
zontal partitions D connected at each end alter­
nately, through a perforated plate E, chamber F, 
and a perforated ring G into a conical chamber H, 
escaping at I. Hot air &c. from the gas burner J 
passes upwards in a zig-zag fashion between the

fdates D. The lever K of the gas cock crosses the 
ever L o f the water valve so as to ensure the 

flowing o f the water when the gas is turned on &c. 
The spout I mav be screwed on to either side 
o f the casing, which may be removed, when re­
quired, for cleaning purposes. Above the spout is 
a small overflow outlet. Oil, spirit, or other heating- 
agent may be employed instead o f gas.
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16.604 3 . HLirkaldy. J . Ma
Heating water.—Re- >

lates to a combined 
pump and condenser, 
which may also be 
used as a water-heater.
A donkey - pump is 
mounted on the casing 
o f a surface condenser, 
so that the w a te r  
pumped serves as the 
cooling-medium. The 
Specification describes 
three modified forms, 
o f which one is shown 
above in section. A is 
the condenser, B the 
steam cylinder with 
its valve C, and D the 
pump cylinder. E is 
the crank shaft, which 
is driven by a frame 
connecting - rod e n ­
closing the p u m p  
cylinder. K  is a feed­
pump. and the feed 
may l>c heated by 
passing it through the 
condenser casing, or 
through one set of 
tubes surrounded by
steam. In the remaining modifications, the 
donkey-engine is compound, and in one o f them it 
is horizontal. The apparatus may be used as a 
water-heater for general purposes.

635 0 . ZVXcDougrall. I .  S .. McDougrall. 
J . T .. and Sugden. T . May 23.

Steam trope.—A section is shown in the Figure, 
in which A is the inlet from the vessel to be 
drained, while B is the discharge pipe closed bv an 
equilibrium valve C. This valve is lifted by a 
float, counterbalanced as shown, when the water 
has risen to a predetermined level. The valve 
may also be lifted from the outside to blow out 
any dirt &c. by means o f a rod D passing through 
a stuffing-box as shown.

675 3 . Xtorrain, J . G . June 3.
Thermostat*.—Relates to appa­

ratus for controlling heating, 
cooling, and ventilating, r e - 
ference being made to Specifi­
cations Nos. 2920 and 15.464,
A.D. 1884, and No. 339, A.D.
1885. and consists in means for 
increasing the distance through 
which tne moving parts of 
electromotors used for this 
purpose may be actuated with­
out the employment o f inter­
mediate multipiving-mcchanism.
The Figure shows a tandem 
arrangement o f electromagnets 
A, B, C. with corresponding 
armatures a. b, c, supported 
loosely upon collars on a cen­
tral rod x at increasing distances 
from theircorrespondingelectro- 
magnets. so that the attraction 
of the first armature «  brings 
the next b within the influence 
o f the electromagnet B. which 
again brings the armature c 
within the range o f the electro­
magnet C, and so on, the rod x being connected to 
the valve &c., and the armatures brought back 
to their original positions by means o f springs &c. 
The armatures and the poles o f the magnets may 
be made o f a conical form, or the magnets may be 
replaced by a solenoid and the armatures by short 
cores, or a single electromagnet may attract a 
number of armatures connected by links so that 
they may close up as they are attracted to the 
magnet, the last armature beiug connected to 
the valve &c. With the exception o f the first, 
the magnets may be permanent magnets, but 
electromagnets are preferred.

685 9 . Ziorrain. J. G . June 5.

Thermostats.—Relates to f  urther developments o f 
the invention described in Specifications No. 15,404. 
A.D. 1884, and Nos. 339 and 6753, A.D. 1885, and 
consists o f the application o f a holdback ” to the 
valve &c. of heating, cooling, and ventilating appa­
ratus, for the purpose of retaining it in its extreme i #
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positions so as to reduce to a minimum the expendi­
ture o f electrical energy used for operating it. 
Several forms o f “  holdback ”  are described consist­
ing o f a clutch, clip, or detent actuated by a spring, 
lever, weight, &c., or by a permanent magnet &c. 
controlled by an electromagnet, solenoid, &c. called 
into action fey an automatic contact depending for 
its action on the thermal condition of the fluid in 
the space to be heated, cooled, or ventilated, or by 
a non-automatic contact such as a push, key, &c. 
The Figure shows one o f the forms described. 
The lever A o f the valve B is attached by a cord bl 
to the core D o f the solenoid E, the core being 
suspended by means of a spring F and carrying a 
counterweight G1. The valve lever carries also a 
quadrant H with a notch I in which a clutch J 
engages when the valve is closed. This clutch is 
connected to the core K also suspended by a spring 
and provided with flanges kl, k1 which, in the 
extreme positions, make contact with the insulated 
springs L. M. G is a generator, and 0  and C1 are 
automatic contacts. The parts being in the position 
shown, if the circuit bo completed by the contact 
C. the current passes through G. C, E. L ./.•'. andK. 
and the core D is lifted, operating the valve and

allowing the clutch J  to engage in the slot I. At 
the same time the circuit is broken at L, and 
contact made at Ic3, M. The solenoid X  is now in 
circuit with G through K, /.**. M and the contact C1, 
which is not closed until the condition of the 
process requires B to be opened. In a modification, 
a solenoid, having two coils placed end to end, is 
provided with a long core which is drawn to the 
right or to the left according as the current is 
passed through the one coil or the other. The core 
is held in its extreme positions by clutches con­
nected to an oscillating tube about half filled with 
mercury, by means of which the current is reversed 
as in the first case. In two other cases an electro­
magnet with reversible poles oscillates through 00° 
or ISO3 between the poles o f a permanent magnet 
or electromagnet ; otner magnets may be used to 
retain the movable parts in the extreme positions. 
In another case, a pivoted armature weighted at its 
upper end and fitted below with a contact-finger, 
oscillates between the poles of two electromagnets ; 
and in a fifth modification, the core o f a solenoid is 
maintained in its extreme positions by friction, the 
core being wound with two coils connected in 
multiple arc.

697 1 . T rere, N ., [A7m, .1.. and Cnurcelles, E .]. 
June 8.
Keating by electricity.—

An electric current is 
passed through a series 
o f metallic conductors of 
varying diameter, and 
carrying masses o f lead 
or other suitable material 
which act as radiators.
These radiators may l>e 
replaced by tul>es con 
veying air, gases, or 
liquids. The F ig u re  
shows a heater consisting 
o f a number o f radiators 
b strung upon the wires a, 
conveying an electric cur­
rent generated by the 
battery c or by any other 
suitable means. The in­
vention may be applied to 
stoves for cooking or 
heating purposes, and for 
warming railway and other
carriages. In the latter case the current is 
generated by a dynamo mounted upon the axle 
o f  the carriage.

713 1 . Cannon. W . G . June 11.

Heating (rater; beating 
building* Ac. — Relates 
to means for heating 
radiators such as are 
d e s c r i b e d  in Speci­
fication No. 8395, A.D. 
1884, and consists in com­
bining a water-heater of 
the form shown with such 
radiators, so as to cause a 
c ir c u la t io n  of water 
therein. The water-heater 
consists of a vertical 
boiler A containing longi­
tudinal tubes B. through 
which the products of 
combustion from a gas or 
oil burner below pass to 
the smoke-box C. which 
communicates with the 
flue I). E and F are flow 
and return pipes con­
nected to the radiator, 
th e fo rm e r  p a ss in g  
through the centre o f the 
smoke-box.

7242 . Karding-ham. G-. G-. M ., [Grouvelle. J.]. June 13.
Heating buildings Ac.—In making pipes for heating purposes having discs, star-wheels, or other annular 

bodies attached to increase the heating-surface, the discs &c. A are made separately o f wrought or cast metal 
and are attached to the pipe B by means of iron cement C. They are made with a boss having a conical

43



ULTIMHEAT®
VIRTUAL MUSEUM

1885] ABRIDGMENT CLASS HEATING. [1885

604 3 . X ir k a ld y , J. May 1G.
Heating water.—Re­

lates to a combined 
pump and condenser, 
which may also be 
used as a water-heater.
A donkey - pump is 
mounted on the casing 
o f a surface condenser, 
so that the w a te r  
pumped serves as the 
cooling-medium. The 
Specification describes 
three modified forms, 
o f which one is shown 
above in section. A  is 
the condenser, B the 
steam cylinder with 
its valve C, and D the 
pump cylinder. E is 
the crank shaft, which 
is driven by a frame 
connecting - rod e n - 
closing the p u m p  
cylinder. K is a feed­
pump. and the feed 
may be heated by 
passing it through the 
condenser casing, or 
through one set of 
tubes surrounded by 
steam. In the remaining modifications, the 
donkey-engine is compound, and in one o f them it 
is horizontal. The apparatus may be used as a 
water-heater for general purposes.

635 0 . nTcDoug-all, I . S .. McDougrall. 
J . T ., and Sudden. T . May 23.

Steam trap*.— A section is shewn in the Figure, 
in which A is the inlet from the vessel to be 
drained, while B is the discharge pipe closed bv an 
equilibrium valve C. This valve is lifted by a 
float, counterbalanced as shown, when the water 
has risen to a predetermined level. The valve 
may also be lifted from the outside to blow out 
any dirt &c. by means o f a rod D passing through 
a stuffing-box as shown.

675 3 . Xiorrain, J . G . June 3.
Thermostat*.—Relates to appa­

ratus for controlling heating, 
cooling, and ventilating, r c - 
ference being made to specifi­
cations Nos. 2920 and 15.4G4,
A.I). 1884, and No. 339, A.D.
1885, and consists in means for 
increasing the distance through 
which the moving parts of 
electromotors used for this 

! purpose may be actuated with- 
[ out the employment of inter- 
, mediate multiplying-meclianism.

The Figure shows a tandem 
arrangement o f electromagnets 
A, B, C, with corresponding 

! armatures a, b, c, supported 
loosely upon collars on a cen­
tral rod x at increasing distances 
from theircorrespondingelectro- 
magnets. so that the attraction 

! o f the first armature a brings 
the next b within the influence 

: of the electromagnet B. which 
again brings the armature c 
within the range o f the electro- 

: magnet C, and so on, the rod * being connected to 
the valve &c., and the armatures brought back 
to their original positions by means o f springs &c. 
The armatures and the poles o f the magnets may 
be made o f a conical form, or the magnets may be 
replaced by a solenoid and the armatures by short 
cores, or a single electromagnet may attract a 
number of armatures connected by links so that 
they may close up as they are attracted to the 
magnet, the last armature being connected to 
the valve &c. With the exception o f the first, 
the magnets may be permanent magnets, but 
electromagnets are preferred.

685 9 . Ziorrain. J. G . June 5.

| Thermostat*.—Relates to further developments o f
the invention described in Specifications No. 15,404. 
A.D. 1884, and Nos. 339 and 0753, A.D. 1885, and 
consists of the application o f a “  holdback ” to the 
valve &c. of heating, cooling, and ventilating appa­
ratus, for the purpose of retaining it in its extreme 
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positions so as to reduce to a minimum the expendi­
ture o f electrical energy used for operating it. 
Several forms o f holdback ”  are described consist­
ing o f a clutch, clip, or detent actuated by a spring, 
lever, weight, &c., or by a permanent magnet &c. 
controlled by an electromagnet, solenoid, &c. called 
into action by an automatic contact depending for 
its action on the thermal condition of the fluid in 
the space to be heated, cooled, or ventilated, or by 
a non-automatic contact such as a push, key, &c. 
The Figure shows one o f the forms described. 
The lever A of the valve B is attached by a cord hl 
to the core D o f the solenoid E,̂  the core being 
suspended by means of a spring F  and carrying a 
counterweight G1. The valve lever carries also a 
quadrant II with a notch I in which a clutch J 
engages when the valve is closed. This clutch is 
connected to the core K also suspended by a spring 
and provided with flanges kl. J:1 which, in the 
extreme positions, make contact with the insulated 
springs L, M. G is a generator, and C and C1 are 
automatic contacts. The parts being in the position 
shown, if  the circuit be completed by the contact 
C. the current passes through G, C, E. L. 7.-1. andK. 
and the core D is lifted, operating the valve and

allowing the clutch J  to engage in the slot I. At 
the same time the circuit is oroken at L, and 
contact made at k3, M. The solenoid X is now in 
circuit with G through K, I:3, M and the contact C\ 
which is not closed until the condition of the 
process requires B to be opened. In a modification, 
a solenoid, having two coils placed end to end. is 
provided with a long core which is drawn to the 
right or to the left according as the current is 
passed through the one coil or the other. The core 
is held in its extreme positions by clutches con­
nected to an oscillating tube about half filled with 
mercury, by means of which the current is reversed 
as in the first case. In two other cases an electro­
magnet with reversible poles oscillates through 00° 
or 1805 between the poles o f a permanent magnet 
or electromagnet : otner magnets may be used to 
retain the movable parts in the extreme positions. 
In another case, a pivoted armature weighted at its 
upper end and fitted below with a contact-finger, 
oscillates between the poles of two electromagnets ; 
and in a fifth modification, the core o f a solenoid is 
maintained in its extreme positions by friction, the 
core being wound with two coils connected in 

‘ multiple arc.

697 1 . F rere, N ., [A7m, .1.. and C"«rccllcs, A’.]. 
June 8.
Heating bg electricity.—

An electric current is 
passed through a series 
of metallic conductors of 
varying diameter, and 
carrying masses o f lead 
oi other suitable material 
which act as radiators.
These radiators may be 
replaced by tubes con 
veying air, gases, or 
liquids. The F ig u re  
shows a heater consisting 
o f a number o f radiators 
l  strung upon the wires a, 
conveying an electric cur­
rent generated by the 
batterv c or by any other 
suitable means. The in­
vention may be applied to 
stoves for cooking or 
heating purposes, and for 
warming railway and other
carriages. In the latter case the current is 
generated by a dynamo mounted upon the axle 
o f  the carriage.

713 1 . Cannon. W . G-. June 11.

Heating mater; beating 
building* dc. — Relates 
to means for heating 
radiators such as are 
d e s c r i b e d  in Speci­
fication No. 8395, A.D. 
1884, and consists in com 
bining a water-heater of 
the form shown with such 
radiators, so as to cause a 
c ir c u la t io n  of water 
therein. The water-heater 
consists o f a vertical 
boiler A containing longi­
tudinal tubes B, through 
which the products of 
combustion from a gas or 
oil burner below pass to 
the smoke-box C. which 
communicates with the 
flue D. E and F are flow 
and return pipes con­
nected to the radiator, 
th e fo rm e r  p a ss in g  
through the centre of the 
smoke-box.

7 2 4 2 . K a r d in g h a m , G-. G-. ivx.. [Growctlle, J.]. June 13.
Heating buildings dc.—In making pipes for heating purposes having discs, star-wheels, or other annular 

bodies attached to increase the heating-surface, the discs &c. A are made separately o f wrought or cast metal 
and are attached to the pipe B by means o f iron cement C. They are made with a boss having a conical
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aperture for the pipe, and the cement is rammed 
in with suitable caulking-tools. A suitable cement

7 37 6 . Y a te s , C. D . June 17.

Heating tea ter.— The water, entering at A, passes 
through the outer coil o f pipes B into the chamber 
C and thence through an inner coil D to the outlet 
E. The chamber C is fitted with a safetyf-valve F 
enclosed in a shell G fitted with a waste pipe H. 
The water is admitted to the heater, and the gas 
to the burner L, by independent ways in the same 
stop-cock operated by the handle I  : both passages 
are therefore shut off simultaneously. The stop­
cock is, however, fitted with a central plug J  by 
which the gas supply may be regulated when the 
water is turned full on. The heater is enclosed in

a double casing K  packed with asbestos &c., and 
open at the top for the escape o f the products of 
combustion.

749 3 . Sw eet, A . June 19.
Heating icuter. — Re- v * "  

lates to an instantaneous 
water - heater. Consists 
o f two c o n c e n t r i c  
cylinders A, B enclosed 
in a casing C. The water 
is admitted to a per­
forated drum D divided 
into compartments, and 
passing in a shower be­
tween the c y l i n d e r s  
collects in the conical 
space E beneath, from 
which it may be with­
drawn, a small siphon 
being attached to pre­
vent d r ip p i n g .  The 
a r r o w s  indicate the 
direction taken by the 
products o f  combustion 
from a gas burner below.
This direction may be 
varied, and the inner 
cylinders may be dispensed with if desired. The 
burner is cither atmospheric or luminous. The 
apparatus is fitted with an automatic arrangement 
for allowing for the variation in pressure o f the 
gas supply. Within the gas way o f the swing 
joint o f the burner is cut a conical hole. The 
larger end o f this hole is fitted with a long plug or 
nut having a central hole in which slides a rod 
carrying a metal disc which is weighted so as to 
just balance the gas pressure under ordinary 
circumstances. An increase in the gas pressure 
forces the disc along the conical hole, thereby 
diminishing the gas supply.

7496 . S ch u lte , F . June 19. I)ra> rings to 
Sjtecijication.
Non-conducting coverings.—Blocks of dried peat­

moss are cut into curved slices by means of a 
ribbon saw. The inner surfaces o f these slices are 
then coated with a dough prepared from fossil 
meal, and they are secured to the pipes, vessels, 
&c. to be covered, by binding-wires or iron hoops.

7 6 3 4 . R eddie, A . W . I ,., [Gannon. T., and Daudt, June 23.
Heating liquids.—The apparatus described below as a surface condenser is stated to be applicable for 

heating fluids generally. A longitudinal vertical section o f the condenser is shown. Steam or vapour 
enters the upper compartment A o f the chamber B, is spread by the deflecting-plate C, and then 
enters the tubes C°, by means o f which it arrives at the next compartment D : by similar means 
it passes on to the compartments E, F and outlet G from which the products o f condensation 
emerge. Instead o f piercing the tube-plate G° for the reception o f each cooling-tube, a number 
are grouped together and enter a socket II the outlet o f which passes through and is secured to
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the tube-plate by a nut which compresses packing between a shoulder on the socket and the tubfo_ 
plate. Two inner tubes o f each group have connecting pieces I  on their ends supported by a transverse 
bracket J which receives pins K formed on the connecting pieces. The bent portions of the outside 
tubes are also provided with supporting-pins L, each of which enters a socket on the connecting pieces.

Instead of the bends as described, each group of tubes may enter one common chamber. The tube 
chamber is intersected by diaphragms L° which give a circuitous course to the cooling-medium, which 
pas>es out at M. In a modification, two end chambers are provided arranged vertically, serving for the 
inlet and outlet compartments respectively. The inlet chamber lies between two portions o f the outlet 
chamber and also between it and the sides o f the casing. The bends at the ends o f the tubes in this case 
are arranged horizontally.

7 64 3 . G ro th , Xi. A ., [Garavagno <fc Co., F.].
June 23.
Thermostat*. — Relates to a gas 

carburetter with a separate heating- 
burner, the supply to which is regu­
lated by a compound metal strip.
The gas passes from the carburetter 
to the burners between the inlet tube 
and an outer concentric tube, and the 
heat is concentrated by a b r a s s  
spherical covering surrounding the 
vessel but open above and below.
The supply o f gas to the heating- 
burner is regulated by the arrange­
ment shown, the framework o f which 
rests on a stand inside the carburetter, 
and which consists o f two strips of 
steel and copper bent, the copper in­
side. into the U strip L, M, N, which 
is kept in position by the bent plate 
E. The arm M, N is held by the 
spring i: and adjusting-screw F, and 
the arm M, L carries tne plate D and 
controls the valve C, which regulates 
the outlet a to the heating-burner, 
complete closure o f a being prevented bj' the screw 
G. G may be dispensed with by providing a small 
constant supply to the heating-burner.

means of a balance, to which is attached a weight 
by means o f a chain. "When this balance is dis­
turbed by the addition or removal of mercury from 
a column of mercury in consequence o f an increase 
or diminution o f temperature, the weight operates 
upon a cut-off valve or shield which closes over 
or leaves exposed a portion o f the wick o f the 
heating-lamp.

7809 . S tew a rt, R . June 20. Drawing* to
Specification.
Non-conducting covering* for boilers, roofs and 

walls o f buildings, &c. Silicate cotton or slagwool 
is placed between an outer casing o f corrugated or 
plain sheet metal or other suitable material, and 
an inner casing of wire netting : these are held 
together by bolts and suitable washers and nuts. 
When the covering is to be applied to the roofs 
and walls of buildings, both casings may be of 
wire netting, and strips o f wood or other material 
may bo embedded in the slagwool, sheets o f paper 
or other light material being placed between the 
slagwool and the strips. After fixing in position 
an external coating o f plaster or cement may be 
applied.

765 3 . BXeschter, J. K . June 23. Drawing* 
to Specification.
Thermostat* for incubators. The temperature 

o f  the incubator is automatically regulated by

784 3 . Ittalcn, I*., and Dofflise, E . June 27.
Heating water.— The apparatus is described as 

adapted for making coffee &c., but is stated to bo 
applicable to heating water. A receptacle A is 
divided into two compartments B and C by a



formed to serve as a non-conductor o f heat. A 
cock I  at the bottom draws off the coffee &c. 
A  vessel K with perforated bottom is placed on 
the top. The water by the pressure of steam 
rises through a central tube L, and is spread by 
a flange M over the coffee.

A ®
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VIRTUAL m with central opening D closed by a 
stopper E. A steam coil F is arranged in the 
lower compartment. The receptacle is contained 
ini an outer casing G by which an air space is

steam pressure in the receiver acts in addition to 
the ordinary weights. The feedwater supply is 
taken from a vessel surrounded by an annular

798 3 . Cook, W . July 1. Drawings to
Specification.
Thermostats for automatically controlling the 

temperature o f bakers' ovens. The apparatus 
consists o f an expansion tube, piston and cylinder, 
or equivalent device in connection with the short 
arm of a lever, the longer arm of which is attached 
to a damper in the furnace flue : and, further, o f 
a screen or its equivalent operated by a lever 
capable of expansion either by the heat o f the 
oven or of the furnace itself to regulate the supply 
c f  air to the furnace.

802 7 . D rak e, T . July 2.
JI eating water.—Consists, mainly, in adapting the 

water heater described in Specification No. 28 (5, 
A.D. 1881, for use as a steam generator for motors.
A series o f three coils A. B, C surround perforated j 
cylinders through which heated products o f com- | 
bustion from gaseous fuel pass. The fuel is sup­
plied from the central chamber D to each of the ; 
cylinders by radial pipes E, perforated on their 
upper surfaces. Water passes through each of the 
coils in succession and enters a larger coil F, from 
which it emerges in the form of steam. The steam 
is collected in the reservoir G, fitted with the usual 
boiler mountings. The water is forced into the 
coils by a pump worked by the engine, to which 
the steam is supplied. Before the engine has 
started, water is forced into the coils either by 
the pressure in the water-supply main or by a 
hydraulic accumulator, upon the ram of which the

chamber, through which the exhaust steam 
circulates.

820 7 . Thom pson, W . P ., [Erwin, J. B. 1.
July 7.

Steam traps.— A vessel A  is divided into two 
compartments by the partition B, which is 
Z-shaped in plan to allow the shaft C to extend 
into both. Each communicates with the vessel to 
be drained by pipes D, D, with the steam space o f 

: the boiler by pipes E, E, and with the waste pipe, or 
46

*

<

i

♦



I t

1885] ABRIDGMENT CLASS HEATING.

•with the water space of the boiler when the water 
o f condensation is to be used as feed, by pipes F,F, 
allibeing provided with non-return valves when re­
quired." The shaft C carries at each end a lever, 
on which is a float, and which is connected by rods 
to a valve in the steam pipe. The chambers fill 
alternately, raising their respective floats, and by 
means o f the connecting-rods the steam valves, so 
that the water is blown into the boiler or the 
waste pipe as required. Suitable stop-cocks are 
provided on the steam and other pipes so that the 
apparatus can, if required, be worked by hand.

861 5 . K.ulligr, K . July 16.

Steam traps.—Relates to an improvement on that 
form of apparatus known as Rovle’s. The steam- 
inlet pipe A is placed within the float B, instead of 
being at one side, so as to allow a lift valve C to 
be used in place of a slide as in the original 
arrangement. As shown, the float is full o f steam, 
so that it has risen and closed the valve, but, as the 
steam condenses, it sinks and opens the valve to 
admit steam afresh.

8 9 6 6 . X tip p in g ille , E . A . July 25.

n a a s ULTIMHEATEL V ir t u a l  m u seu m

Heating buildings dec.; heating a 
apparatus for heating greenhouses 
<lucts o f combustion from an oil

ir.—Relates to 
&c. The pro­
stove A, B are

collected by a hood C and passed through a tuU» 1) 
into a jacket E surrounding an air-heating chamber 
F. The jacket is fitted with a waste tap G, and 
communicates by a pipe H with the chimney, which 
may be divided at I, as shown, the upper portion 
being provided with a hood in order to lessen the 
effect o f down-draughts. Atmospheric air is 
admitted to the chamber F by a flap valve J, 
and escapes through apertures K near the top. 
The casing B is also perforated near the top, and 
may lie fitted with a suitable pan or kettle for 
supplying moisture to the apartment. Several 
variations in the arrangement o f the parts are 
described, in one o f which the air-heating chamber 
is placed within the stove case B.
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Heating buildings drc.—The hollow base A of 
a steam or hot water radiator is divided into 
two compartments by means o f a vertical partition 
B, arranged transversely between any two series of 
pipes, communication being made with the further 
compartment by means o f a passage formed by a 
bent partition D extending from an aperture C in 
the partition B. Each compartment is connected 
with one or more series o f pipes E screwed into 
the base. The pipes are connected to a hollow 
casing E by means o f threaded thimbles G ex­
panded so as to be steam-tight, access being 
obtained for this purpose by means o f apertures 
afterwards closed by plugs H. The whole is 
covered with an ornamental plate I. Steam or hot 
water is admitted to one compartment o f the base ; 
the other is connected to the exit.


