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EXPLANATORY NOTE

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

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

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

N O T E — The Patent Office does not guarantee the dccuracy of its publications, 
or undertake any responsibility for errors or omissions or their conséquences.
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SUBJECT MARTER INDEX

S u r f a c e - a p p a r a t u s  f o r  e tfectin g*  t r a n s 
f e r  o f  b e a t ,  (other than Apparatus in 
which the beat is transferred frorn products 
of combustion, e.g. steam-generators ; super- 
heaters, steam).

This heading incliniez only the construction of 
apparatus composed of scveral plates, tubes, 
and other éléments presenting relatively large 
surfaces to the heating or cooling medium in 
comparison with the volume of the medium 
to be heated or cooled.

Adaptations and arrangements of surface-appar
atus for spécial purposcs are indexcd only 
under separate headings, such as Cooling 
gases &c., [Class 2 9 ] ; l)istilling &c. liquids, 
| Class 32] ; Heating water &c., [Class 64 (i)]. 

casings. 111,556. 141.334. 142,715. 145,745. 
149,878. 154,956.

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

coil-tube apparatus. See kinds &c. below. 
concentric plate apparatus. See kinds &c.- (plate 

apparatus) below.
drip-interception devices. See kinds &c.

(straight-tube apparatus : mise.) below . 
filling-pieces for tube-plate joints. Sec Pipes 

and tubes, Joints &c. for, [Class 99 (i)]. 
flat tubes, apparatus with. See kinds &c. (plate 

apparatus) below.
headers. 103,559. 129,273. 140,553. 146,130.

149,224. 149,939. 151,551. 
incrustation and corrosion, preventing and re- 

moving. See Incrustation &c., Preventing 
&c., [Class 123 (i)]. 

kinds or types—
coil-tube appuratus. 103,820. 105,106.

108.196. 108,319. 111,480. 114.651. 121,581.
123,984. 138.870. 140,620. 144,739. 151,874. 

plate apparatus. 100,250. 100,593. 103,472.
103,492. 103,565. 104,721. 104.901. 106,488.
107,652. 108,036. 112,537. 113.088. 113,298.
113,651. 114,798. 116,786. 119,450. 120,184.
120.605. 120,875. 122,205. 122,626. 123,163.
123,540. 125,968. 126,983. 127,107. 127,578.
128,947. 130,104. 130,109. 130,435. 131,013.
132.317. 133,567. 134.277. 134,843. 136,281.
136,703. 137,033. 137.300. 137,653. 138,870.
139.177. 139,718. 139,750. 140,553. 141,469.
141.596. 142,938. 143.179. 144,870. 145,652.
115,672. 148,694. 149>224. 149,500. 150,075.
151,814. 152,260. 152,330. 152,785. 153,550.
154,290. 154,308. 155,062. 155,303. 155,477.

•i
11/25.

S u r f a c e - a p p a r a t u s  <kc.—vont. 
kinds or types— cont. 

straight-tube apparatus—
concentric or jacketed tubes. 100.406.

101,548. 105,127. 108.196. 108,710.
111,556. 111,961. 112,263. 112,362.
113,331. 114,838. 115,652. 120,546.
122,500. 122,970. 123,354. 124,428.
124,762. 126,396. 142,481. 149,797.
151.258. 154,290. 155,303.

expansion and contraction of tubes, pro- 
viding for, (otherwise than by expansion 
rings on casings). 139,176. 142,715. 

Field-tube type. 103,917. 104,969. 105,103. 
105,775. 113,346. 115,055. 122,563.
123.369. 134,868. 135,099. 147,397.

honeycomb and like types, (tubular con
struction oniv). 107,163. 120,339.
121,065. 121,905. 122,205. 128,996.
135,709. 140,954. 142,933. 152,734.

loop tubes, L-tubes, U-tubes, W-tubes, 
and serpentine tubes, (continuons lengths 
of tube having straight portions con- 
nected by bends). 101,307. 103,559.
108,319. 108,710. 109,926. 112,800.
114,651. 114,945. 126,102. 127,338.
127,686. 139,177. 141,097. 142,852.
151,551. 

miscellaneous—
drip-interception devices. 114,140. 
open-ended tubes connected to plates

without headers. 118,392.
tubes passing through helical bafîies in 

cylindrical casing. 142,715. 
tube supports. 102,880. 104,704. 145,745. 
two sériés of tubes formed in plate. 

151,075.
**otary, reciprocating, and otherwise mov- 

ing straight-tube apparatus. [No cases.] 
straight tubes between headers or connect-

ing-boxes. 100,671. 101,871. 108,319.
110,766. 111,354. 111 ,474 1 A ppx\.
111,478. 111.961. 112 .800.

■ . ■ 
114.140.

114.164. 114,803. 115 .141. 115,282.
115,652. 117.070. 117 .972. 119,654.
119,948. 120.276. 121 .177. 121.313.
121,997. 122.205. 122 .665. 130,591.
131.593. 131,594. 131 .595. 132.007.
132,828. 134,852. 139..176. 139,364.
141,334. 111.546. 142 .519. 142,522.
115,540. 145,745. 147 .357. 149,224.
149,232. 151.525. 153 ,509,
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'4 ïiii) SURFACE-APPARAT! R ka.

VIR TUAL M U S ^ .  e- a p p a r a t u s  <kc.—cont. 
kindsj or types— cont.

— — — ' STfaîght-tube apparat us—cont.
t ulies elosed at 011e end and eonneeted at 

other end to lieader, (othcr than Field 
tubes). [ No cases. ]

tubes having internai baüles, partitions, 
and like tittings. 101,548. 105,437. 
112,302. 113,052. 123,309. 120,102.
129,391. 132,58-1. 134,808. 137,378.
141,210. 141,792. 142,522. 142.715.
144,413. 149,882.

trough and open-cliannel apparatus. 114,945.
tubes of spécial section, (including gills foi- 

tubes). 101,548. 104,717. 104,721. 105,775.
108,319. 111,171 \Appx], 112,302. 112,000. 
112,800. 113,088. 113,298. 113,052. 113,907. 
118,375. 119,450. 120,184. 120,308. 121,065. 
122.026. 126,983. 127,338. 127,505. 130,805. 
132,007. 134,527. 135,274. 130,281. 138,080. 
139,170. 139,177. 140,062. 142,071. 147,973. 
148,035. 150,050. 151,913. 153,175. 155,303. 

longitudinal baflles, arrangements of. 106,106. 
114.140. 115,141. 119,654. 124,759. 131,593. 
131,594. 147,397. 149,939. 

mailing and treating by operations of interest 
apart from product. Sec scparate headings, 
sucli as Electrolvsis &c., \Class 4 1 ]; Metals, 
Pending &c., [Ùlass 83 (iv)]. 

miscellaneous—
bowed tubes between lieaders. 137,285.

149,224.
distributing liquids on outside of tubes, 

cylinders, and the like. 144,413.

S u r f a c e - a p p a r a t u s  d tc .—cont. 
n liscellaneous—cou t.

distributing plates and partitions in fluid 
inlets and outlets. 141,334. 142,522.
144,413. 149,878.

exchanging beat with one or other of two 
tluids. 151,075.

inaterials for making, spécial. 131,013.
146,633.

sinuous tubes eonneeted to headers. 122,626.
steam or like heat-exchangers with pre- 

liminary circulation of hot gases for start- 
ing. 123,246.

transverse distributing-partitions with lioles 
of larger size tlian tubes. 131,305. 142,066. 
145,540.

nozzles, flared inlets, and like devices on tubes 
for iacilitating or restricting flovv of fluid. 
131,365. 140,954. 149,939. 152,020.

pipes and tubes, joints and couplings for. See 
Pipes and tubes, Joints ikc. for, [Class 99 (i)].

plate apparatus. See kinds &c. above. 
straight-tube apparatus. See kinds &c. above. 
stufling-boxes and substitutes therefor. See 

Stufling-boxes à c ., [Class 122 (v)J. 
trough and open-cliannel apparatus. See kinds 

&c. above.
tube-plates. 104,901. 105,926. 110,302. 114,478. 

142,454. 140,130. 146,506. 149,224.
tubes, securing to tube-plates and the like. See 

Pipes and tubes, Joints &c. for, [ Class 
99 (i)].

iv
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NAME INDEX

The naines in italics are tliose of persons by whorn inventions bave been commun ica ted
to the applicants for Letters Patent.

Achard, K........................ 112,263
Adams, W .......................  140,620
Akt.-Ges. Brown, Boveri, et

Cie.......................   110,362
Akt.-Ges. Kummler & Mattel*.

134,843
Aktiebolaget Ljungstroms Ang-

turbin........... 125,068. 129,273
137,653. 138,080. 

Aktieselskabet de Norske Salt-
verker............................  151,943

Alexander, A. E ...........  J51,814
Alford, F. E ...................  127,107
Anderson, L . N............  100,593
Audianne, P .................... 142,522

Baetz, H .........................  142,352
Barbet et Fils et Cie, E. 

100,406. 114,838. 117,070
142,519.

Bartholomew, G. A. ... 113,652 
Baufre, W . L. de. ... 114,164 
Baumann, K. 104,704. 106,106 
Baynes, C. ... 118,375. 133,567
Bell, A .............................. 114,863

,, F . J .......................  103,565
Berkovici, L . 134,527. 137,033
Betan Co.......................... 151,814
Blakeley, W .................... 123,163
Bleriot, Soc. Anon. des Etab

lissements L . See Soc. Anon.
Boblett, K. M ...............  145,672
Boella, M. ... 120,181. 123,540 
B o m b r i n i Parodi-Dclfino.

1*̂ 6 396
Bootli, C. F . 141,409. 144,870 
Boveri, et Cie, Akt.-Ges. 

Brown. Sec Akt.-Ges.
Bowman, E . J ...............  122,205

148,094
British Dyes, Ltd........  104,909
British Still Tube Co. 114,863 
Britisb Thomson-Houston Co.

152,785
British Westinghouse Electric 

& Manufacturing Co. 119,654
Brown, A. W . ............. 122,563
Brown, Boveri, et Cie, Akt.- 

Ges. See Akt.-Ges.

Brown, C. A................... 140,954
„  T. T. 123,246. 123,369

Bruce, A. 11...................  118,375
Burleigh, J. W ............... 118,392

130,435. 139,718. 154,290
Bynoe, F . O. 105,103. 129,391

Canimell, Laird, & Co. 110,766
126,102

Carter, Sir G . J ........... 110,766
126,102

Chardard, -J. B. L). !.. 139,750
143,179

Chew, L ........................... 139,364
Christopher. J. E ........ 103,917
Ciarkson, T .....................  121,997
Clavton, W .....................  155,477
Coleman, C. J .............. 147,357
Contraflo Condenser & Kinetic

Air Pump Co............... 117,972
Cooke, G. F ...................  121,065
Corbero, P .......................  101,548
Cormier, J. U................  132,007
Cousin, H . P ................. 127,338
Coventry Motor Fittings Co.

102,880. 140,602 
Craddock, J. G. B . ... 119,948 
Cuau, C..........  130,104. 130,109

Davies, J. II ................... 104,717
Davison, E . G ...............  134,277
Debauge, H ....................  126,983
De Dietrich et Cie de Luneville. 

See Soc. Lorraine.
Dcerr, N ...........................  120,276
Dehmel, M ......................  149,224
Delaporte, M...................  130,591
Deutsche Mascliinenfabrik Akt.-

Ges.................................  149,232
Duodo, A .........................  111,480
Dyclie, A .......................... 150,056

Edwards. -T...................... 108,036
Khrhart, R. N. 131.593. 131.594

131,595. 134,852 
Ehrhart, li. N ...............  119,654

E i s e u w e r k Jagstfeld Ges.
145,540

Electromotors, Ltd. ... 112,800
122,665

Empire Welding Co. ... 130,805 
Esclier, W yss, et Cie. See Soc.

Anon.
Eves, C. W .................... 113,331

l'entress, J .....................  106,488
Ferrauti, S. Z. de. ... 131,013
Finne, W . L .................  113,907

114,945
Fouché, Maison F. Sec Maison. 
Fours et Froccdcs Matlnj Soc.

Anon ..............................  146,633
Fremlin, W . T ............... 149,500

Garratt, 1......................... 140,662
Gell, J ..............................  155,062
General Chemical Co. 120,546

124,759. 124,762 
General Electric Co. ...152,785
General Radiators Co. 132,007
Gilbody, E . C...............  121,905

135,709
Gillison, T . ... 111,469. 144,870
Goold, L . W ...................  152,260
Goudal, A ........................ 136,281
Goudard et Meuuesson, M.

103,472
Goudard, M....................  113,651
Greenhaigh, E ................ 112,800

120,605. 122,665
Griffin, IL  F ................... 104,901
Griscom-Russell Co. ... 103,820

138,870. 139,176. 139,177
Griscom ltiisÿcll Co. ... 142,715

151,874
Guy, S. S .......................  111,556

Haefely et Cie Akt.-Ges., E.
101.871

Hall, E ............................  149,797
„  J. & E ................... 114,051

V
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IRTUAL MUSEUM ammoud, T. C.
Harris, T. I l ................. 135,
LLarrison, A. 1)..............  116,

111,961
T. 11................. 135,099

786
Harter, E . ... 127,505. 142,071

153,175
Herriot, AV. S...............  120,276
Heyworth, C. F ............  132,317
Higgins, C. F ...............  117,972
Iiocking, II. 109,926. 141.792

154,956
Hougli, A .......... .............  101,307
Houston Co., British Thomson-. 

See British.
Howard Smith Engineering Co.

103,559
Humber, L td ..................  104,901

lllston, A. C................... 105,127

Jackson, W . J. Alellersh-. 
105,437. 126,390. 142,715
151,874.

Jahn, F . TF. Je...........  120,546
124.759. 124,762

James, J. AI...................  134,277
Jennings, AV. F ...........  139,364
Jezler, H .........................  111,478
Jones, R. C. ... 103,820. 139.176

139,177
Jones, B . F ...................  147,397

Kestner Evaporator & Engineer
ing Co..........  122,500. 141,097

Kirbv, A ...........................  130,805
„  v W . H ...................  130,805

Kummler & Alatter, Akt.-Ges. 
See Akt.-Ges.

Laird, & Co., Cammell. See 
Cammell.

Lamblin, A. 127,338. 152,330
Lamplough, I l ...............  112,666
Lanchester, F . W ........  127,686
Lankshear, F . K ........... 105,775
Leblanc, Soc. Anon. pour 

l ’Exploitation des Procédés 
Westinghouse-. Sce Soc. 
Anon.

Leitch, J. W ................... 105,775
Leroi, L ............................ 136,281
Lillie, S. M .....................  146,506
Ljungstroms Angtûrbin, Aktie- 

bolaget. Sce Aktiebolaget.
Ljungstroms, F ............. 137,053
Longbottom, B ...............  112,800

120,605. 122,665 
Lo-Thermo P a tê n t s , Ltd.

120,005. 154,290
Lovekin, L . 1)...............  114,140
Tjovekin, L . D ...............  105,437
Lvmn, A. H ...................  108,710

McClellan, B . S ...........  108,196
McKean, J . G ...............  147,397

SU RF ACE- APP A11 AT ü  S &c.

McKinnon Industries, Ltd.
145,072

McOustra, J .................... 144,413
Maison F . Fouché. ... 151,551
Mantanus, J ...................  150,075
Marshall, F. 1)............... 154,30S
Maschinenlabrik O e r 1 i k o n .

105,926
Matlier, J. W ................  151,525

153,509
Mathy Soc. Anon., Fours et 

Procédés. See Fours.
Matossi, A .......................  142,481
Matter, Akt.-Ges. Kummler &. 

Sce Akt.-Ges.
Mattey, II. S.................. 10S,036
Meiani, A. ... 120,184. 123,540 
Melland-Smith. See Smith. 
Mellersh-Jackson. See Jackson.
Mennesson, AI...............  113,651
Alennesson, AI. Goudard et. Sce 

Goudard.
Aretcalf, A. T. ...............  104,969
Metropolitan-Vickers Electrical

Co...................................  141,546
Aloreau, I l .......................  128,947
Alorton, J. C .................. 121,581
Morton & Co., B ., (trading as).

Sce Robinson, B.
Alosses, A. J. I l ........... 141,596
Aluller, E ........................  105,926
Alunro, 11........................ 132,584
Alunster, Simms, & Co. 113,331

Kielsen, I I .......................  154,308
Xobuhara, K. 111,474 [Appx] 
Nodder, G .......................  Ï55,477

Oatway, J. W ...............  112,537

Pease, E . L. 103,492. 104,721 
113,298. 114,803. 135,274

Pembrey, T. A .............. 130,805
Perkins, H . F ..............  137,300

145,652
Place, J . F .....................  105,106
Plumbridge. T). V . ... 141,210
Pluperfect Ice Co..........  115,055
Pluperfect Réfrigération Co.

134.868
Porter, W . I I ................. 142,666
Portham, B . S ...............  121,313
Prat, E ............................  153,550
Pressed Aletal Badiator Co.

116.130
Price, J ............................  138,870

Rambush, N. E ............  108,710
Randall, J. E ................  147,973
Bau, R ............................  144,739
Reavell, J. A. 122.500. 141,097
Bedlich, A .......................  100,250
Richards, E. J .............  152,734
Richardson. C. K ..........  111.961
Rilev, L . A ......................  108,710

Robinson, P ., (trading as Alor
ton & Co.. B .)........... 113,340
115,052.

Rogeiys, F . 11................. 149,500
Bons, B . F ......................  122,970
Rosanofj, M. A ............... 137,300
Bosanoff Process Co. ... 137,300

145,652
Russell Co., Griscom-. See 

Griscom.
Ryder, F ...........................  134,868
Ryffel, F ...........................  124,428

Savy, E . F. A ...............  123,984
Sawyer, B ........................ 105,127

114,478. 141,540
Scanes, A. E . L ........... 100,106
Sceales, H . L ................  141,596
Schweizerische Stellwerkfabrik.

152,620
Scott, 1T. B .................... 149,878
Searle, C. ... 128,990. 141.596 
Shaw, E . ... 122,620. 155,303
Shiraki, T .......................  123,354
Simms, & Co.. Alunster. See 

Alunster.
Smethurst, l i ................  112,362
Smith, 1). J...................  121,177
S m i t h  Engineering Co., 

Howard. Sec Howard. 
Smith, II. ... 107,103. 120,339 

„  H . B . Alelland-. 142,933
„  L . E .......  100,671
„  W .............  149.882

Smith’s Dock Co..........  149,878
Snow, C. J .......................  115,141
Soc. Anon. des Ateliers de 

Constructions Alécaniques 
Escher, W yss, et Cie. 120,368 

Soc. Anon. des Etablissements 
L . Bleriot. 114,798. 120,875 

Soc. Anon. pour l'Exploitation 
des Procédés Westinghouse-
Leblanc................    141.334

Soc. de Condenseurs Del as.
142,454

Soc. Lorraine des Anciens Etab
lissements de Dietrich et Cie
de Lune ville...............  113,088

Sonneborn, C................... 119,450
Sonneborn, C................... 146,130
Speedwell Gear Case Co.

108.030
126,102
100,488
114,051
152,260
149,882
145,745
149,939

134.277
136,703
108,319
123,246
123,369
146,633

Spencer, D ................
Spery, C. F .............
Stables, E . C............
S tarie, O. G.............
Stephenson, B ........
Stone, J. D ...............
Suczelc, R .................

Talbot, E .....................
Taylor, J. D ...............
Theisen, TI. E ...........
Thompson, II. A. ...

» ? W . P.
vi
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Thomson-Houston Co., British. 
See British.

Tritsch, D . T ...............  144,870
Turnbull, N. K ..............  142,938
Tyler, W . S. 102,880. 140,662

Urwick, A. J .....  115,282

Vacuum Oil Co...  132,828
Vacuum Oil Co...  132,828
Vickers Electrical Co., Metro

politan-, See Metropolitan.
Viratelle, M. N ... 137,285
Voisin, A .............. 127,578

Watson, S. G. 107,163. 120,339
W elch, W ........................ 104,969
Westinghouse Electric & Manu

fa ctu ré " Co., British. See 
British.

Westinghouse - Leblanc, Soc. 
Anon. pour l ’ Exploitation des 
Procédés. See Soc. Anon.

Weyman, J. E ............... 137,378
Wheater, C..................... 151,075

» » J . AV............. 115,055
Wheeler M anufacturés Co.

149,939
Whittaker, E ................... 131,365
Wilhelm, F ...................... 151.258
Williams, H. R .............. 122,970

i • L . AV............ 148,035

Cl. 6 4  nüLT|MHEAT®

VIRTUAL MUSEUM
Wijson, F . W ................  103,569
W éterflood , A. J.
W ood, A. G .........

T . E ...........» »

147,976 
149,797 
107,652

Worthington Pump & Machi- 
nery Corporation. ... 145,745 

W yss, et Cie. Soc. Anon. des 
Ateliers de Constructions 
Mécaniques Escher. See Soc. 
Anon.

Yoxall J 111,354

Wade, P. AA'. 122,205. 140,553 Zenker, AA7. A. .. 149,224
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CLASS 64(iii)
SURFACE APPABATUS FOR 

EFFECTING TRANSFER OF TIRAT
[oiher than APPARATUS IN W H ICH  THE HEAT TS TRANSFERRED

FROM  PRODUCTS OF COMBUSTION]

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

P E R I O D  1 9 1 6 — 2 0

1 0 0 ,2 5 0 . R ed lich . A . April 6, 1915, [ Con■
vent ion date'].

Plate apparatus.— The liquid to be evaporated 
is spread by centrifugal force in thin layers on 
hollow steam-heated bodies : the centrifugal force 
also spreads the water of condensation in thin 
layers on the interior of the bodies and drives it 
to the periphery. The apparatus comprises a 
number of hollow disk-shaped heating-bodies /  
mounted on a hollow* rotating shaft b. The liquid 
is squirted on to the disks bv nozzdes n , and is 
spread in a thin layor by centrifugal force, being 
finally thrown off the edges of the disks on to the 
wall of the casing. The water of condensation 
driven to the periphery of the disks is led by pipe 
lengths h to an annulai- channel j. The thickness 
of the film is varied by altering the speed of 
rotation.

1 0 0 ,4 0 6 , B a r b e t et fils e t  Cie, E .
May 5, 1915, [ Convention date].

Concentric or jacketcd straight-tube apparatus. 
— In apparatus for manufacturing ether, décom
position o f ethylsulphuric acid is effected in a 
bundle of lead tubes lieated by steam passing 
through iron or copper tubes around the lead 
tubes.

500. W t 101/326. 6/21- C.P.Leam. P s 3560.
1 A



ULTIM HEAT®
CL A SR C,4 (iii), SURFACE APPARATUS fcc.

VIRTUAL M U S E W -593- Anderson, L . N. May 29, 1915,
I Liînvention date 1.

FIG.I.

FIG.6.

date], 
a p para tus.

— Motor-car radia- 
tors are built up of 
éléments a, b 
spaced apart to 
forin water chan- 
nels and provided 
with a sériés of 
latéral right-angled 
kends with dia- 
g o n a 1 corners, 
forming three sides 
of air spaces c, the 
fourth aides being 
ecnstituted by ad
jacent éléments.
The plates af b are 
connected together 
at the front and 
back, as ehown in 
Fig. 3, and adja
cent éléments are 
connected together 
by seamed joints at 
tin* top and bottom. 
as shown in Fig. 1.
The diagonal por
tions may contact 
only at the ends, 
so as to form in- 
clined connecting air passage» e between the eon- 
tacting portions, as shown in Fig. 0.

Plie Spécification as open to inspection under 
Sect. 91 (.3) (a) comprises also a staggered or 
diagonal arrangement of the éléments in a radia- 
tor. Thift suhject-matter does not appear in the 
Spécification as accepted.

100,671. S m ith , Ii. E .
FIG.I.

Feb. 2. 1916.

c z

->v
L

\ V i  / 2  / S
~ ~ ..................

U S E --------------------- '  ‘
s  j § f

Straiyht tubes between brader* or connecting- 
bores.— In a tubulou» heat-exchanger comprising 
a casing 1 containing gronps of tubes 5 connected 
to a divided header II  and to an insi<le header 8 
having a movabla tube-plate 6, a longitudinal 
baffle-plato 15 is fitted in the casing opposite the 
partition 12 in the divided header. The movable 
tube-plate is supported by projections 9 on the 
inner surface of the casing. The tubes are fitted 
with retarders.
101.307. HougTi, A . Feb. 24. 1916.

Loop-tube and serpentine-tube apparat us. —  A 
condense»* for nitric-acid vapour consiste of a disk- 
sliaped container 2 with vapour inlet 4 and outlet 
6. a cover forme<l of independently removable 
sections 7, a sériés of condenser members carried

by the sections of the cover and having their ends 
protruding therethrough. and inlet and outlet 
headers 9 for the cooling-liquid circulating 
through the condenser members. The condensed 
acid flows away through a trapped outlet 5. The 
condenser members are preferablv of three-loon

FIG.2.ÇZD FIG.I

tubes, three such tubes in staggered relationship 
being cari*ie<l by eacli cover section 7, and are sup
ported on a perforated false bottom 29. The tubes 
are connected to the headers by nipples rigidly 
attached to the headers and fitted with taps 13, 
and by flexible tubing 14. The tubes are eemented 
into the sections, and the sections are eemented 
together.

1 0 1 .5 4 8 . C orbero, P . Sept. 17. 1915,
[Convention date], Void [Published under
Sect. 91 of the Acf\.
Concentric or jack- 

cted st rai yht-tube ap
parat us; tubes of 
s p é c i a l  section ; 
straiyht-t u be appara- 
tus having internai 

,baffles.— A radiator 
for motor-cars, air- 
ci aft, <fcc., comprises 
t'pper and lower 
water boxes 3, 4, con
nected by sets of con
centric tubes 1, 2, 
the water circulating 
in the space» between 
tli.î tubes being 
cooled by air pass- 
ing through the inner 
tibes, which extern! 
through the lx>xes to 
outer tube-plates 14.
The inner or outer 
tibes may be fluted. 
prismatic, or cylin- 
drical, one f o r m  
being ehown in 
Fig. 2.

2



CLASS 64 (iii), SURFACE APPARATUS &c.

1 0 1 ,8 7 1 . H a e fe ly  et Cie A k t .-G e » .,  E .
O et. 1£, 1015, \ Convention date'].

Straight tubes between headers.— Re
lates to horizontal-tube apparatus for 
heating air, water, oil, s team, or other 
f.uid to be circulated in a heating Sys
tem. The tubes a, through which the 
fluid is passeel within the lieater, are 
arrangée! in groups, each group being 
disposée! in a casing b connected to ad
jacent easings by narrow channels c, 
through which the heating gases flow, 
and the groups are connected alter
na tely at their ends by pipes d , which 
are not subdivided. The heating gases 
may be derived from a tire, gas-stove, 
or electric heater. The easings b are fit
ted with a non-conducting eovering g .

ULTIMHEAT®
VIRTUAL MUSEUM

1 0 2 .8 8 0 . T y le r , W . S ., and C oven try  | 
M o to r  F ittin g-s Co. May 18, 1916.

FIG 3. FIG.I.

Tube-supports.— The tubes A of a radiator or 
condenser are stayed together by the provision of 
a clip on each tube adapted to engage a stay wire 
D. Each clip comprises a ring B mounted on the 
tube and formed with a tongue C bent around the 
wire. The tongues C may be soldered to the 
wire.

1 0 3 ,4 7 2 . G o u d ard  et M en n ea so n . M .
Jan. 20, 1916, [Convention date] Void [Pub- 
lished under Sect. 91 of the ActJ.

Plate apparatus.— The éléments a o f  heat-ex- 
change apparatus, such as the radiator of an in
ternai -combustion engine, consist of parallel plates 
spaced apart at top and bottom by perforated 
rings b and 6ecured together bv !>olts c passing 
through the rings. Junction-pieces e connect the 
interior of the éléments to upper and lower réser
voirs g , / .  The éléments may be secured together 
irtermediate of their lengih by tubular pièces h.

(For Figure sec nerf cohnnn.)

1 0 3 .4 7 2 .

1 0 3 .4 9 2 . P e a se , E . Zi. .Tan. 15, 1916.
Plate apparatus.— Relates to the fixing o f heat- 

radiating gills to métal plates forming the walls of 
a radiator or other heat-exchanger or of a furnace, 
and to the arrangement of such gilled plates. The 
gills are received in slits which are sawn or 6imi-

A2-8-



ULTIM HEAT®
CLASS 64 (iii), SURFACE APPARATUS &c.

IRTUAL MUSEUM irly eut in the face of the plate. Figs. 10 and 11
indicate methods of fixing a gill b in a plate a. 

i ■ — A. slit 8 may be eut of a width less tlian the tbick-

FIG.lJ

* *

F IC 9.

ness of the gill, the plate being then bent to open 
the slit as shown at t, whereupon the slit is 
traversed b}* a tool of a width equal to the thick-

1 0 3 ,5 5 9 . W ils o n , F . W .,  and H ow ard  
S m ith  Engineering* Co. March 24, 1916.

2 2 2 $

i'.tube apparatu8.— iu  tubulous air-heaters, 
condensers, and like apparat lis of the kind de- 
seribed in Spécification 25097/06, the nuits are 
eonnected together by T-pieces upon the ends of 
the headers, or by extensions of the headers, the 
T.pieces or extensions having two conduits for 
eupplying steam &c. to, and for discharging con-

ness of the gill and assumes the form shown at u. 
Wlien the plate is straightened, the slit is of the 
shape shown at v and reçoives a root w, Fig. 10, 
forined by grooving tho gill b. The gill may be 
inserted in re-straightening the plate, or may be 
driven in from one end. The root w may be 
forined, as shown in Fig. 11, by a thickening of 
the gill 6, in whick case the lirst slit s is of a 
width equal to the thickness of the root. A thin 
plate may be bent, and a slit of a width equal to 
the thickness of the gill may be eut while the 
plate is so bent, one cutting operation only bein^ 
required. A space d for the fiuid on one side ol 
the plate a may be provided by a lianged back- 
plate c , Fig. 1 ; or the fiuid may pass tiiroi.gh 
grooves c, Fig. 2, eut in the plate and rovered by 
a liât plate /  or by a similar ribbed and grooved 
plate with the grooves staggered in relation to the 
grooves c. Two plates a, Fig. 1, witii ribs b may 
be placed back to back and separated by a distance 
framu to provide a space for the passage of a 
fiuid between them ; or a plate a with ribs b en 
bot h sidos may be clamped to two flanged cover 
plates such as i, Fig. 6. In a modification shown 
in Fig. 6, two such plates a are separated by a 
framu j providing a central space k for one fiuid 
and outer spaces m for the other fiuid. Tapered 
ribs as described in Spécification 101,721 may be 
employed. Figs. 8 and 9 show, in section éléva
tion and plan respectively, a plate a , with gills h 
on both sides, mounted at an angle in a casing 
forme<l by frames p with covers r, in order to pro
vide increased area of contact and diminished rate 
of flow of the fluids flowing in opposite directions 
as they approach the point of discharge. The 
space between the gills may be oceupied by solid 
material, such as the brickwork of a furnace, which 
it may be desired to cool, or from which heat is to 
be extraeted for warming air 4c.

densed steam 4c. from, the headers. The branch 
passages /  from the supply conduit d in the fianged

FIC.2.

S— - U f - ----- jÆ tc_
ii ; : rf \ r \ 4

f-

(
1 1 1 7 Y-

■ i l
T"

T.pieces b are fitted with screw-down valves a, 
The branch passages g from the discharge conduit 
c conta in non-return valves //.

1 0 3 ,5 0 5 . B e ll, F . J . March 31, 1916.

Il-ate apparat us.— Relates to a radiator, more 
particularly for use with an internal-combustion



CLASS 64 (iii), SURFACE APPARATUS &c.

eu^ine, of the kind comprising sheet-metal plates 
which are ribbed or sliaped so that, when as- 
stmble<l, tliey are spaced to form vertical water- 
circulating channels and horizontal tubular air 
passages. The plates are spaced by folding back 
the vertical edges against the main surfaces. Each

1 0 3 .9 1 7 . C h ristop h er, J . E . Ap
1916.

f ? % n
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FIG.3.

T'ield-tube and like apparat U8.— In a gas-cooling 
apparatus with groups of concentric tubes b, c, 
tiie gas to be cooled passes through the inner tube 
b of each group and retums between the tubes 
b% c of the group, I

h c j J J

plate may be corrugated with rounded ribs 1 on 
the back and sharper ribs 2 on the face, the ver
tical edges faeing folded against the back as shown 
at 4. Each water-circulating channel is forined 
by placing two plates back to back with the ribs 
in staggered relation. The ends are completed by 
dipping into solder.

and cooling-medium 
surrounds t h e  
groups; the sum of 
the cross-sectiona! 
areas of the inner 
tubes b and the sum 
of the cross -sec- 
tional areas of the 
annular spaces be
tween the tubes b , 
c are each approxi- 
rnately equal to the 

; cioss-sectional area h  
of the gas inlet d or

1 0 3 ,8 2 0 . G -r isco m -R u sse ll Co., (Assig
nées of Joncs, H. C.). Feb. 1, 1016, [Conven
tion date].

o f the gas-outlet r.
The cooling-liquid 
is supplied through 
a four-way per- 
forated pipe System 
h or through 

vertical pipea
with straight or curved branches arranged at d if
ferent levels; the liquid is maintained at the de- 
sired level by manipulating valves n leading to an 
overflow k. In a modification, the annular spaces 
between the tubes b, c of the group are divided by 
the provision of further tubes between the tubes 
b, c.

1 0 4 ,7 0 4 . B a u m a n n , K . Feb. 19, 1916.

Y77 FIG.I. i /j

Ccil-tubc apparut us.— To preveut priming in a 
salt-water or like evaporator due to the rapid 
génération of vapour around the heating-coils 5, a 
balfio 16 is placed above the coils so as to defiect 
the vapour laterally. The coils are supported on 
roilers. The baffle 16 is of inverted-box form, and 
may be perforated.

Tube supports.— Kelates to 
condensers arranged imme- 
diately below the outlet of 
the exhaust casing of a steam 
turbine. The sagging plates 
14 supporting the tubes, only 
one of which is shown, are 
secured to the eliell by lugs lu 
at their lower edges only, 
the upper parte having a slid- 
ing support 16.

.5
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CLASS 64 (iii), SURFACE APPARATUS &c.

FIG .4.

FIG

<; *

i*i >>>>
i

FIG.8.
Tubes of spécial sec

tion; gills for tubes.—
Ln vertically fluted con
tainers or cooling tanks 
for o  i 1 - immereed 
switches and transfor- 
iners or in vertically 
fli ted oil tanks gener
al ly, crimps, corrugâ
tions or indentations 
are formed in a direc
tion at a righfc or otlier 
angle to the direction 
of the flûtes. The 
tenk comprises a bot- 
tom 6, Fig. 4, an upper 
portion c , Fig. 3 , to 
which the fluted sheets 
a are decured, ami a 
liner c secured to the 
flûtes and spaced apart frorn the top and bottom. 
Tubes i may be combined with or replace sorae or 
ail of the flûtes, and the tank aides may bo pro- 
vided with erossed strengthening-strips. The 
tubes i are provided with vertical com parions /», 
Fig. 8, and transverse indents /i1.

1 0 4 ,7 2 1 . P e a se , E . Xi. March 11, 1916.

Gills for tubes.— Relates to heat-exchauging 
apparatus of the kind in which one fluid flows in 
streams between métal gills forming part of a 
structure separating it from the otlier fluid. The 
width o f the gills is so varied as to be greater 
wfcere the température of the two fluide are more 
nearly equal. Figs. 8 and 4 ehow the application 
to a radiator of the kind described in Spécifica
tion 4154/15, in which vertical gills are threaded 
on horizontal tubes h through which the heating- 
fluid flows in parallel between headers. The gills 
i are made to increase in width towards the top, 
where the température of the upward stream of 
air is highest, and may overlap altemately on 
opposite sides, as ehown. In a modification, Fig. 
5, the gills are arranged in contacting paire. In 
a further modification, the tubes h are arranged 
in two vertical planes with no two tubes in the

sanie horizontal plane, and the gills i are disposed 
symmetrically in relation to the tubes.

Plate apparatus.— Vïg. 7 shows the application 
to plate apparatus constructed as described in 
Spécification 103,492, and in which water flowing 

FIG.7 FIG.4. FIG 3.

n  1

1Jr/v

between two vertical plates c is coolcd bv air 
flowing through a oasing /  between gills c secured 
to the plates c. The width of the gills is in- 
creased in the direction of flow of the air.

1 0 4 .9 0 1 . H u m b er. I*td., and Gritfin.
H . r .  March 20, 1916.

l'iatc apparatus; tube- 
plates, constructions of.—
Comprises a radiator in 
which the wall of each oî 
the water tanks is formed 
bv the ends of flattened f l  Fl Fl 
tubes, the side portions of 
which are bent at tlieir E 
ends to connect the tubes 
together and form a con- 
tin nous plate. One end of 
each tube A is formed with
hooks B , C, while the otlier end lias tlanges 1>, E 
with turned-back parta D 2, F 2. The tubes ure 
arranged as shown, 60 that the hooks interlock 
with the flanges on the contiguous tubes.

1 0 4 ,9 6 9 . B r it is h  D y e s . L td ., M e tc a lt ,
A . T .,  and W e lc h ,  W . May 25, 1916.

f
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t'icld-tube apparatus.— A still or 
like apparatus is heated by indepeu- 
Jent banks of Field tube* / ,  the inter
nai tubes ci of each bank being of 
varying lengths, so as to equalize the 
température in the still, &c. The
ii.ternal tubes are perforated at or 
near their open ends. The tube- 
plate c , into which the outer tubes 
of a bank are expanded, bas an inclined or 
bevelled face, so as to support the tubes with 
a downward incline towards their header.

1 0 5 .1 0 3 . B y n o e , T . O. March 20, 1016. gradually increase in the direction of flow. The 
outer tubes may also taper. Field tubee with 
eccentrio inner tubes are so arranged that the 
widest parts of the annulai- spaces between the 
tubes are in contact with the hotteet gases. The 
tules of the Field tubes may be replaced by simi- 
larly-arranged inner and outer chambers. The 
tube a, Fig. 1, opens into a header connecter c

Z
-h

FIG .10.

l'icld-tube and lii;c apparat un.— Field tubes for 
si perheaters hâve tapering inner tube** so arranged 
that the sectional areas of the steam passages

having a tlanged cap / ,  which places the inner tube 
ia communication with the inlet passage h1. The 
cap may connect the inner tube direct ly to the 
collecter fc, Fig. 10. The ends of the outer tubes 
are protected by removable caps of refractory 
material. A suporheater may be built uj> of 
ti bes a , Fig. 32, opening into headers c arrange*! 
in a circio. According to the Provisional Spécifi
cation, the tubes are used for heating vapours 
ami gases.

1 0 5 ,1 0 6 . P la c e , J . F . March 29, 1910.
Coil-tubc apparatus. —  In 

apparatus for liquefying air 
and, if desired, separating its 
constituents, oxygen and 
nitrogeu, the liquefying and 
rectifying chamber 25, Fig. 4, 
contains two sériés of coiled 
tubes 20, 20* connected at the 
top to an inlet header 28, and 
az the bottom to a header 34 
provided with a relief valve, 
and precooled compressed air 

be liquefied is passed 
through the coils in heat- 
exchanging relationship to 
highly cooled air entering 
the chamber by a pipe 24 
and passing through a wire net 
59 and a passage 27 formed 
between the coils. The air 
entering the chamber 25 at 
the pipe 24. prior to being 
cooled by expansion in stages

7
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poeed

a high pressure, is precooled by being 
through coiled tubes 17, 171, Fig. 7, brazed 
ers 19, 19* witliin a vessel .50 and eo dis

as to leave a helical passage 18 between
tbem, through which cold air or nitrogen from 
the chamber 25 flows back to a compressor. The 
air to be liquefied is precooled, in a vessel 45, Fig. 
8, by nitrous oxide gas supplied to a sériés of 
coiled tubes 39 ending in a lower header 42, con- 
nected to a central pipe 43. The air to be pre
cooled is led in at the top through a pipe 10 and 
passes down a conduit 40 formed of insulating 
fibre, wherein it is cooled by the pipe 43, and 
thence along the helical jiassage 48 formed be
tween the coils 39, passing out through a pipe 49 
to the header 28 of the liquefying-coils.

s team, applicable for use on railway trains, is 
formed of three concentric tubes a, / ,  h , the fluids 
flowing only through the annuler spaces. The 
tube a is screwed into the end castings c , d, 
whilo the tubes / ,  h are carried by end pièces c, y % 
the latter of which elides in the casting c to allow 
for expansion. Steam enters at c 1, and water at 
c 1. The Provisional Spécification states that the 
npparatus may be used for condensing steam &c.

1 0 5 ,4 3 7 . J a c k so n , W . J . IVIellersh-,
( Lovckin, L. D.). May 11, 1916.

1 0 5 ,7 7 5 . Xjeitch, J . W ., and L a n k sh e a r , r .  R . Mardi 22, 1916

Ficld-tube apparatus; gills for 
tubes.— In apparatus for nitration 
or sulphonation, comprising a vat 
or tank fitted with an agitator D 
and cooling-pipes, the cooling- 
pipes are fitted with ribs or gills 
to increase the eooling surface. 
In the arrangement shown, au 
open inner tube C extends nearly 
to the bottom of an ou ter closed 
tube B , the eooling medium flow
ing into the inner tube and out 
through the annular space. The 
tubes may be fitted to a lid a and 
are preferably of cast iron, but 
may be of steel or other materinl 
fitted with ribbed or gilled cast 
iron eleeves.

1 0 5 ,1 2 7 . S a w y e r , R ., and Z llston , A . C.
April 8, 1916.

Concentric or jackctcj straight-tubc apparatus. 
— An apparatus for heating water by means of

Straight-tubc apparatus having 
internai baffles.— A baffle A  for 
use in heat-exchangers or boiler 
flues comprises a transversely 
corrugated metallic r i b b o  n 
twisted into a hélix of which the 
axis is disposed between the 
side exiges of the ribbon. The 
corrugations may only extend 
inwards a certain distance from 
the eides of the strip. Fig. 6 
shows a helical baffle A fitted in 
the corrugated flue of a water- 
heater.

8
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1 0 5 .9 2 6 . M a sc h in e n fa b rik  O erlikon. 
and M u lle r , E . April 26, 1916, [Conven
tion date].

Tube-plates, constructions of.— lu  a surface 
condenser or like apparatus in which the tubes a 
l.avo stuffing-box connexions with a tube-plate to 
allow expansion ami contraction, to prevent leak- 
a,r0 of eooling water past the tube connexions into 
the condensed-steam compartuient, the tube-plate 
is formed with two walls c , d providing a double 
joint for each of the tubes. The epace / between 
the tube-plate walls may be supplied with a fluid 
under pressure; for example, water from the con
denser may be forced through the space bv a 
pump n. The pressure medium may be eupplied 
also to a space around the joint of the steam in- 
let c. In a modification, a pump withdraws water 
leaking into the space between the tube-plate 
walls and forces it into the cooling-water circuit.

ULTIMHEAT® 
VIRTUAL MUSEUM

form communication channels between 
compartments, so that the air and non 
able-gasos may be drawn by an air-extraction de- 
vice in the direction sliown by the arrows from 
the compartment D operating at the highest tem
pérature through the compartments C , 13, A of 
succeesively decreasing températures.

1 0 6 ,4 8 8 . F e n tre ss , J ., (Assignées of Spcry, 
C. F.). April 28, 1916, [ Convention date].

n e .5. ^
15

ldatc apparatus.—In cellular apparatus having 
vertical zigzag water passages 18 between units 
formed of duplicate plates arranged to form 
transverse diamond-shaped air passages 17, the V. 
shaped projections in the plates are grooved at 
their apexes to form vertical paths 15 in the zig
zag water passages. The inner faces of the 
grooves baffle the air currents. The unit» are 
assembled by soldering together their preesed-out 
edges 14.

1 0 6 ,1 0 6 . H au m an n , K .., and S ca n e s ,
A . E . E . March 9, 1916.

Straight tubes be
tween headers.—R e
lûtes to condensing 
steam turbine instal
lations wherein the 
exhaust casing of the 
turbine is provided 
with guide walls 
adapted to divide 
into portions the 
steam leaving a row 
or rows of moving 
blades, and consista 
in dividing the con
denser into a number of compartments each act- 
mg as a separate condenser by means of partitions 
forming continuations of some or ail of the said 
guide walls, the object of the invention being to 
obviate déviations from the ehorteet steam path 
arising from the variations in the température of 
the eooling water throughout the condenser. Por
tions of the compartments A . B , C, Figs. 8 and 9, 
D, into which the partitions 8, 7 divide the con
denser are divided ofi by plates 18, 17, 16, 15 to

1 0 7 ,1 6 3 . S m ith , H ., and W a ts o n , S . G .
Dec. 21, 1916.
H o fi e xj - 

c o m b and Jikc 
tube apparatus.— 
lu  radiators for 
motor vehicles, 
of the type comprising a nest or block 
of air tubes United by dipping the ends of the 
tubes into a solder bath, the front of the radia
tors is given a curved shape, as shown, by sub- 
jecting the United block to a pressing operation 
in a die.
1 0 7 ,6 5 2 . W o o d , T . E . July 10, 1916.
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VIR TUAL MUSEUM
Plate apparatus.— Relates to plate apparatus 
>mprising liollow units clamped togèther and 

connected in parallel to common feed and drain 
passages, tlie units being. enclosed witliin an open- 
ended casing so that air &c. may circulate between 
them. The units 4 are clamped together by 
triangular or rectangular bolts 2 passing through 
the perforated bushes 3 in the units, tlms form- 
ing segment-shaped feed and drain passages 5. 
Lugs 10 on the bushes prevent the bolts from 
turning when the nut6 9 on the ends of the bolts 
are being screwed up. The projections 16 be
tween the units are formed separately from the 
units and secured by brazing, welding, or the 
like. ___________________________

1 0 8 ,0 3 6 . E d w a rd s , J ., M a tte y , H . S ., 
and S p eed w ell G-ear C ase Co. July 26,
1916.

Fl CA.

Plate apparatus.— Radiators for use with inter- 
nal-combustion engines and for other purposes of 
the kind formed of members having the appear-

ance of a number of parallel small tubes 1 and 
produced from a single large tube, hâve the ends 
4 of such small tubes enlarged or otherwise 
formed so that the greater part of their surfaces
is separated to provide a water circulatin 
as shown.

U space.

1 0 8 ,1 9 6 . M c C le lla n , B . S . July 27, 1916.
Coil-tube apparatus; con- 

cu itric or jacketed straight. 
tubc apparatus.—À conden
ser for a refrigerating Sys
tem comprises inner and 
outer casings 11, 10 6paced 
apart at the sides and ends, 
and an inner coiî 12. The 
refrigerating agent enters 
the inner casing as a vapour 
by a pipe 23 and leaves by a 
pipe 24 as a liquid, the pipes 
23. 24 passing through
stuffing-boxes in the ends 
13, 14 of the outer casing 
and being screwed into the 
ends 16, 17 of the inner 
c a s i n g .  Cooling-water 
enters the coil 12 through 
a pipe 21 and a screwed 
connecting-piece 20, and 
passes from the bottom 12& 
of the coil into the space 
between the casings, from which it is discharged 
through an outlet pipe 22. The ends of the 
casings are recessed into the ends of the bodies 
of the casings, and are preferably secured by weld
ing, and the ends of the coil 12 are welded into 
the ends of the inner casing.

1 0 8 ,3 1 9 . T h e ise n , H . £ .
Coil-tube apparatus ; loop-tube 

apparatus; straight tubes be
tween headers.— In centrifugal 
apparatus for drying, cooling, 
heating, and purifying gases, 
vapours, and liquids, the sub
stance to be treated (say gas) 
is moved by a centrifugal ma
chine into repeated contact with 
a System of pipes through 
which circulâtes the treating 
substance (say liquid). The in
vention is applicable to obtain- 
ing moisture-free tar from gas 
and, by passing the de-tarred 
gas into sulphuric acid, to the 
production of annnonia. In the 
form shown in Figs. 1, 2 and 3, 
the rotor A  carries L-sectioned 
bars a which rotate in the pipe 
System 6, b2, bs. The gas is 
forced radially outwards by the 
rotor and the liquid radially in- 
wards through the pipes. In 
modifications, the pipe 6ystem 
may be replaced by a sériés of 
segmentally-arranged syrstems or 
by straight tubes connecting 
headers. The liquid may also



1 0 8 .7 1 0 . L y m n . A . H .. R ile y , L . A ., and R a m b u sh , N . E . Aug. 14? 1016.
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be forced through parte of the 
casing of the machine. The gas 
may be passed from one ma
chine 1, Fig. 10, te a second 
H and third III , the liquid being 
fereed through the machines in 
the opposite direction. Any sub
stances separated from the gas 
are discharged through openings 
J)', D2, D3. The parts may be 
irspected through manholes E ,
II, and the pipe Systems and 
casings are provided with dis- 
connectible joints to permit dis- 
mantling. The cross-sections of 
the bars a and pipes b may be 
varied, as sliown in Figs. 20 and 
21. The pipe System  may be 
helical, Fig. 14, volute or spiral.
Fig. 15, the rotor in the latter 
form having radial blade6 a. There may be two 
oppositely rotating pipe Systems, Fig. 22, the 
rotating shafts having two sets of passages to per
mit the liquid to enter and leave. The machine 
may be in the form of a centrifugal fan arranged 
with a pipe System, as sliown in Fig. 20.

FIG .16

Concentric or jacketed 
straight-tubc apparatus ;
U-tubc apparatus.—A re- 
generator or lieat in
terchanger for use in 
connexion with a gas 
générator comprises two 
or more concentric cham- 
bers, preferably cylinders, 
through which the pro- 
ducer gas passes in serial 
order, and two or more 
concentric chambers, pré
fet ably cylinders, through 
which air and steam pass 
in serial order to the pro- 
dueer. the latter cliam- 
bers being arranged in- 
termediate with, or inter- 
mediate with and sur- 
rounding, the firsfc cham
bers. In a modification, sonie or ail of the air and 
steam chambers are replaced by concentrically 
airanged parallel-iiow conduits. In the appara
tus shown in Fig. 1, gas enters tangentially at 
111 and passes through chambers 10, 5. 0 to the 
outlet 10, dust falling into a conical collector 13; 
air and steam enter at 20 and pass to the outlet 
12’ through chambers 8, 4, 1 connected by pipes 
2, 15. Baffling means 16 may be provided. In

tho apparatus shown in Fig. 4, the air and steam 
passages comprise concentric groups of pipes 21, 
27, the groups being connected together and to 
the inlet 20 and outlet 121 by headers 23, 19, 12. 
In the apparatus shown in Fig. 6, the air and 
steam passages comprise a chamber 8 and a circu- 
lar group of pipes 27. Poke lioles 33 cloeed by 
balls &c. 34 are provided.
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1 1 0 ,3 6 2 . A k t .-G c s . B ro w n , B o v eri, et 
Cie. Oct. 10, 1910, [Convention date]. Yoid 
[Published under Srct. 91 of the Act ].

Tube-platch, constructions oj.— A tube-plate of a 
tubular cooler, surface condenser, or Jike appara- 
tus is cast with its tube-boles and tiange inde- 
pendently of and separate from the tubes.

1 1 0 ,7 6 6 . C am m ell, L a ird , 6c Co., and
G . J . July 31. 1916.

— -  j  -  ~  —

Carte:

Straight tubes between headers.— Relates to 
heaters of the kind in which the oil feed-water or 
other liquid is forced through tubes (i expanded 
into the end-plates 13, E o f a cylindrical shell into 
which «team is passed, and consiste in inaking
the flanged cylindrical part of an end-plate of suf- 

lcficient length to provide for a oircum feront i al 
riveted joint b1 between the shell and the plate, 
and to provide a space h3 between the end of the 
shell and the flange b1 to permit of caulking the 
joint externally. The inlet and outlet connexions 
eJ, cx aro attached directly to the cylindrical part

U-tube apparat us.—Water or other liquid is 
heated in two sets of U-tubes 4 in a casing 1, 
through which steam is passed, the tubes being 
arranged on opposite eides of and parallel to a 
central diaphragm 5 compelling the steam to take 
a downward and upward course through the 
casing. The tubes open into a removable cover 2. 
which is divided by partitions 10 so arranged 
that the liquid flows through the sets of tubes in 
sériés. B d ls f la t a i  m ay be placed at different 
levels between the tubes, and spiral oi- other re- 
tarding plates may l)e placed inside the tubes.

of the bottom end-plates. The cover-plates C, F
C

aro dished, a dividiug diaphragm /* being formed
t lie bottomon the dished part of the bottom end-plate.

1 1 1 ,3 5 4 . Y o x a ll, J . Dec. 2. 1910.

Fl G.4.

Straight tubes between headers.— A radiator for 
motor-vehicles comprises a number of straight 
tube-s h  projectiug into top and bottom tanks or 
headers A , F and formed at each end with collars 
c , c 1, between which and the tank plates A1, F* 
packing D is arranged, the tanks being drawn to- 
gether so as to effect fluid-tight joints with the 
tubes by meaus of long connecfcing-bolts H screw- 
ing into the top tanks.

Uefcrcncc has bccti directcd bg the Coniptrollcr 
to Spécification 14440/12.

12



Corl-tube apparat us.— A ealt-water or like 
evaporator lias an evaporating box A trapezifomi 
in longitudinal section and V-shaped in transverse 
section, with rounded corners the steam coils F, 
which ure connectée! to headers I), E , being shaped 
to conform to the shape of the box. The headers 
are partitioned so as to divide the coils into 
groupe, through which the steain flows down- 
wardly iu tum. The upper group su per beats the 
vapour on its way to the dôme B. The inspection 
door G is secure<l by T-shaped bolts.

CLASS 64 (iii), SURFACE APPARATUS &c.

1 1 1 ,4 7 8 . J ezler, H . Nov. 14, 1916, [Convention date].

Straight tubes between headers.— In 
radiators of the kind having separately de- r\ç \ 
tachable sections or éléments c between 
end tanks a, 6, the sections are of such a 
shape and are so connectai that when one 
or more are detached for repairs &c. the 
gap produced is up by turning one or 
more of the reniaining sections about their 
connexions, so as to présent an unbroken 
plane surface on one aide, and consequently 
ir.aintain an even draught of air between 
tlie sections. In the first forai described, 
tlie sections comprise a number of tubes 
between end chambers, Fig. 0, the lower 
chamber being connectai to the bottom tank 
by a screwed connexion i and the upper 
chamber h having a pin o engaging a recees 
p in the top tank a. The water flows into 
the top tank and through the hollow side 
frame c, Fig. 3, into a passage /  in tlie bot
tom tank, and thence by an annular pass
age g to one set of tubes #, returning to the 
main part k o f  the tank b through another set of 
tubes t and a passage i. Tlie normal positions of 
the sections c and their connexions o aro shown 
in Fig. 3, the re-arranged positions when one sec
tion is removed being shown diagrammatically in 
Fig. the plane face preferably being towards the 
fan. By a further rearrangement, the removal 
of more sections may l>e provided for. In a

ULTIMHEAT®
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modification, Fig. 10, the sections c are connected 
to the bottom tank by a screwed connexion r, 
and to the top tank by a sliding piece u and screw 
union, in such a manner as to allow for expansion 
or axial adjustment, and the water flows directly 
from tlie top tank through the sections to the 
bottom tank. The sections may be arranged hori- 
zontally.

1 1 1 ,4 8 0 . D u od o , A . Nov. 16, 1916, [Convention date].
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VIRTUAL M U S E U ^ 1-556_ G u y , s . s . Dec. 13> 1916.

Casings, constructions and forms o j.— The 
jackefc 4 around' the engine cylinders or other 
chambers 2 is fitted wifch hollow wedge or V- 
shaped filling pièces 3 made of comparatively thin 
material and inserted in the spaces between the 
chambers. Tlie filiing pièces may be inserted 
through openings in the sides of the jacket and 
secured by the cover-plates 6, or they may be 
formed intégral with the cover-plates.

1 1 1 .9 6 1 . R ic h a rd so n , C. K .,  
H a m m o n d , T . C. Mardi 14. 1917.

and

titrai ght tubes 
between headers; 
ccncentric straight- 
tvbe apparatus. — 
In a combined 
condenser and heat- 
interchanger for 
use in tar-distilla- 
tion and other 
p l a n t s ,  the oil 
vapour &c. passes 
downwards through 
tubes b in a cham- 
ber a5, through 
which the crude 
tar &c. is fed, and 
the treated tar &c. 
is passed through 
an annulai* cham- 
ber c1 around the 
chamber a5.

1 1 2 ,2 6 3 . A c h a rd , R .
vention date].

Dec, 27, 1916, [Co;/-

Concentric-tube apparatus. —  In apparatus 
having éléments consisting of pairs of concentric 
tubes or rings b, c, arranged parallel to one an- 
other and connected together alternately at oppo
site ends by short tubes g, the ends of the annu
lai* space between the tubes or rings of an element 
are closed by bending down the ends of the outer 
tube or ring on to the inner tube, and then solder-

FI O.l.

éléments are connected to common inlet and ou:- 
ict pipes d, /.

1 1 2 ,3 6 2 . S m e th u r st , H . April 23, 191
Jacketed straight- .r*""

tube a p p a r a t u s  ; 
straighUtubc apparatus 
having internai baffles; 
tubes of spécial section.
—Apparatus for cooling, 
heating, and extracting 
oii and moisture from 
compressed air com
prises a casing a having 
ivithin it a corrugated 
tube b through which 
the compressed air is 
passed and which con- 
tains a spindle d with 
danged bobbin-iike élé
ments /  upon it, the 
space between the 
casing and the tube 
serving for the circula
tion of a cooling or
heating fluid and tbe 
flanges g , h ensuring 
intimate contact of the 

i air with the internai 
surface o f the tube.
The iarger fl anges h are 

seddisposed opposite the

ing the edges of the two tubes together. Eows of

Iarger portions and the smaller flanges g opposite 
the smaller portions of the tube, which is secured 
within the casing by nuts c on its screwed ends, 
the spindle d being supported by bridges c. The 
air enters at o into a chamber i below the casing 
and traverses wood-wool &c. n, supported by a 
perforated cylinder ni, before passing up through 
the tube, on which the oil and moisture are de- 
posited so that they fall into the chamber i, collect 
below a grid /, and are discliarged at intervals 
through a blow-ofï pfpe k. A hand-liole p permits 
access to the chamber i. Several apparatus are 
preferably arrangeai in sériés so  that the oil is ex- 
tracte<l in the earlier ones and the final cooling of 
the air and the extraction of entrained moisture 
are effected in the later ones. A further appara
tus emploÿing exhaust steam &c. may be used to 
beat the air, or the purified air may be circulated 
through the jacket of the first apparatus to beat it.

14
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1 1 2 .5 3 7 . Oatvyay, J . W . March 31, 1917.
d  b  f l Q A -

?
F IC .6.

>2*2
mU

▲ V A î
f i t

Plate apparatus.— Pelâtes to a 
honeycomb radiator built up of 
pairs of corrugated plates eacli 
having the corrugations a , Figs. 1,
4. on one face of circulai* curva- 
ture and with deep ends a1 flat- 
tt.ned at their tops, and the corru
gations b on the other face formed with tops 
flattened throughout their length, the ends b1 of 
the tops being of the saine width as the fiat end- 
portions of the corrugations on the other face. 
The intermediate portions of the corrugations b 
are of greater width than the end portions, so 
that, when the plates are assembled, as shown in 
Fig. 6, the sinuous channels d between the plates 
are flattened at their sides and offer little résist
ance to the flow of the cooling-liquid.

1 1 2 .6 6 6 . L a m p lo u g h , K . Tan. 18. 1017.
/?> F IC .3. FIC.I

Gills for tubes; tubes of spécial 
section.— A gilled tube A for use in 
the radiators of internai combus
tion engines is formed from a 
métal strip bent along its longi
tudinal axis and with its érigés 
united to fonn a longitudinal gill 
B. The tube A is of wedge shape, as shown in 
section in Fig. 3 , and is formed by pressing the 
strip around a mandrel. The gill B  is corrugated 
by means of dies and is soldered along its edge. 
the corrugations being deep at the outer edges B 1 
of the gill and gradually becoming shallower to- 
wards the tube. The tubes hâve circulai* necks 
A1 for securing to end-plates, and are assembled 
in a double row with the gills of each row pro- 
jecting towards the other row, the gills tluis 
forming a spacing means between the tubes. The 
gills of one row may be soldered to the tubes of 
the other row by dipping or otherwise.

1 1 2 ,8 0 0 . E le c tro m o to rs , E td ., L o n g -  
b o tto m , B ., and G-reenhalffh, E . Jan. 
20, 1917.
Straight tubes between connecting-boxes ; gills 

for tubes.—External cooling chambers for en- 
closed dynamo-electric machines are built up of a 
number of éléments, the majority of which are 
of one pattern and may be castings or be con-

structed of sheet métal. Fig. 6 shows one con
struction, in which four flanged éléments

ULTIMHEAT® 
VIRTUAL MUSEUM

A are
superposed in reversed order to form a zigzag
passage a1 between the outlet F  and inlet F of the
enclosed machine M ; a top element H of another 
pattern connecta the passage a1 to the return pass
age D. The éléments A are provided with trans
verse and longitudinal radiating fins a3, a 1, Fig. ” , 
which Figure also shows each element having

FIC.6.
—  ------- H -----

4» ___  - ..................... .
J—  a '  -

'\

j— —  a '
. . T’f

7

— fl a '  -

œ  a

M

three passages a1 arranged in parallel. Tnstead 
of being superposed, the éléments may be placed 
side by side, and, instead of zig-zag paths for the 
air, the air may flow through the passages in 
parallel streams in the same direction. The élé
ments may be fitted with cross pipes which are 
open to the atmosphère and round which the bot 
air passes as it circulâtes in the cooling chamber. 
Spécification 16640 15 is referred to.

1 1 3 ,0 8 8 . S o c . E orra in e  des A n cien s  
E ta b lisse m e n ts  de B ie tr ic h  et Cie de 
Xauneville. Jan. 27, 1917, [Convention
date'].

Plate apparatus; gills for tubes.— Parallel rows 
of flat water tubes G are spaced apart individually 
and between the rows by continuons stays H

15
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nited to tlic tubes as shown at J , Fig. 4, and to 
adjacent st-ays along tlicir whole length by solder- 
ïng, welding, or brazing. The assembled block is 
mounted between upper and lower collectors C, B, 
Fig. 1, the tubes extending into the collectors to 
give strength to the connexion. The circulating- 
pump connecta with a perforated tube K, Fig. 5,

F1G.5

within the lower collecter, and the upper collecter 
is connectai to the cylinder jacket by a tube E. 
The radiator may be mounted between the V- 
cylinders of an aéroplane engine as shown in Fig. 
5, the pipe K in the lower collector being provided 
with attachment-lugs F , Fig. 1.

1 1 3 ,2 9 8 . P e a se , E . L . Jan. 16. 1017. 
FIG.3. F I G.l.

Plate apparatu8 ; gills for tubes.— In lieat-ex- 
change apparatus suitable for lieating the air en- 
tering buildings &c. of the kind comprising verti
cal métal gill-plates or strips whicli direct the air 
&c. entering at the bottom of the apparatus up- 
wards over and in contact with lieating surfaces, 
the edges of the métal gill-plates are bent over

and brought into contact with one another so as to 
fcrm a continuons airtight wall on each face of 
the apparatus. The edges of the plates 3 strung 
on horizontal lieating tubes, as described in 
Spécifications 4154/15 and 104,721, are bent over 
so as to form a nuniber of separate vertical air 
passages. A flap 10 at the bottom of the passages 
Controls the entrance of air either from the rooni, 
or from the outside atmosphère by way of ducts 9. 
A damper fonned of sliding perforated plates may 
be used in place of the flap 10. The supplies of 
air from the inside and outside may be controlled 
separately. A removable dust-collecting trough 
may be fitted in the apparatus at the bottom of the 
air passages. Spécification 103.492 also is re- 
fc-rred to.

1 1 3 ,3 3 1 . M u n ste r , S im m s, 6c C o., and 
E v e s , C. W . Feb. 23, 1917.

FIC 9. h ' /

il. .

f

i l .L T

fl  b'. F IC .6. fc' 
t-

Coneentric or jacheted straight-tube apparatus. 
— Surface apparatus of general application but 
designed particularly to beat air in internal-com- 
bustion engines comprises a pipe around wliich is 
wound a spiral of wire between headers. The 
wire coils form a support for a cover of thin métal 
or non-metallic material either in the form of 
sheets or of bands wliich are wound around the 
coils and secured to the headers. The fluid to be 
heated or cooled enters through holes in a header 
b1, Fig. 9, circulâtes among the coils A inside 
the ca6ing B , Fig. 6, and escapes through a latéral 
outlet b which is shown on a separate sheet-metal 
cover C, Fig. 9. The wire spirals are preferablv 
of half-round section to increase met allie contact 
with the pipe.

1 1 3 .3 4 6 . R o b in so n , P ., ttradinq as Morton
& Co., K.). Mardi 7, 1917.
Field-tubc and like apparatus.— Relates to sur- 

face-apparatus for lieating or boiling liquids suc-h 
as wort of the type in which a sériés of base tubes 
carrying internai and external vertical circulating 
pipes are fixed in the copper or like lieating-vessel 
and connected to a steam supply and a condensed- 
steam outlet. The apparatus comprises a hollow 
central body A divided into two compartments 23, 
231 by an horizontal web 11, and a number of base 
tubes B 1, B2, radiating at equal intervals from 
the central body A and divided by an horizontal 
diaphragm 8 into upper and lower compartments 
9, 10. communicating with tliose of the central 
body A. and a sériés of Field-tubes 16, 20 carried 
by each base tube and having the inner tubes 20 
connected to the diaphragm 8. The flow of steam 
takes place through the inlet 5, through the lower 
compartments 9 of the base tubes B 1, up through 
the inner tubes 20 and downwardly through the

16



surrounding the tubes I31, B2, and having a 
steam inlet 29 and outlet 30 may be arranged 
near the bottom of the vessel 4 and used for heat-

CLASS 64 (iii), SURFACE APPARATUS &c.

outer tubes 16 to tlie compartment 10, and thence 
through a bcss 22 in the central body A  to the 
outlet 6. A central Field-tube 25, 27, is con
nected with the central body A. In the arrange* 
ment shown. four base tubæ B 1, B2, B3, B4, are 
employed, but any suitable number, preferably 
not exceeding six. mav be used. A coil D . Fig. 2,

positions by means o f a member having 
of radiating arms provided with holes, imoug 
which pass screws engaging recesses 19 in th

ULTIMHEAT® 
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a number

ing the liquid while the vessel is being filled, and 
before admitting steam to the Field-tubes, thus 
preventing caramelizing of the liquid in the latter 
tubes. The tubes 16 are held in their relative

caps of the tubes 16. These arms may also sup
port an inverted conical funnel over the sériés of 
tubes 16, the hot liquid ris ing up inside the funnel 
and flowing down over the outside.

1 1 3 ,6 5 1 . G o u d a rd , jM., and M e n n e sso n , IVI. Feb. 27, 1917.

Plate apparatus.— In radiators for inter
nai-combustion engines of the kind com- 
prising éléments a formed of stamped 6heet 
métal plates spaced apart by perforated dis
tance rings b form ing supply passages, a 
group of éléments is arranged on each side 
of a central supply passaga d1 from a réser
voir c and a corresponding central outlet 
d2. The éléments may be shaped so as to 
be easily centred, and the distance rings b 
are preferably formed from rolled sheets of 
such a 6trength that they may be crushed 
so as to form a good joint when the élé
ments are assembled on bolts h. End 
plates /  secured to the réservoir are held 
in position by the bolts h, so as to relieve 
the éléments from stress. Wliere long 
eiement6 are employed they may be spaced 
apart by tubes i seated in seamed openings 
and carried by rods i1, or the éléments may 
be formed with stamped bosses. A cen
tral upright stay /  may be provided.

13l*s 3555
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CLASS 64 (iii), SURFACE APPARATUS &e.
ULTIM HEAT®

VIRTUAL MUSEUM 1 1 3 ,6 5 2 . B a rth o lo m e w , G . A,
Feb. 27, 1917.

(Mis for tubes; straight-tube appara- 
tus having internai baffles in tubes.—
The exhaust from the engine is used to 
beat the vehicle by means of radiators, 
consisting of pipes R , Fig. 8, which 
are connected by elbows R1 with the 
branch pipes C and are fitted with 
baffles R* carried on a central rod R5, 
and with external radiating flanges S.
The radiator shown is fitted in the floor 
of the vehicle and is enclosed in a 
double walled casing the inner wall T 
being ribbed to form passages T1 down which the 
air passes, thence through openings at> T2 to the 
radiator. The heated air rises through a grid F 1 
A modified form is placed under the driver‘s seat 
and is enclosed in a single-walled perforated
casing.

Straight tubes between headers; drip inter
ception de vices.— The tubes of a surface con
denser are divided by a partition in the water 
chamber into primary and secondary groups, 
the primary group extending over the secon
dary group and down at each side, the 
arrangement being such that water of condensa
tion from the space traversed by the primary

vent water entering the recess 10 in which suit- 
able packing is placed. Condensed liquid enter
ing this! recess from the inside of the coil forms 
a liquid seal aiding the packing in maintaining 
the joint. Cooling-water overflows from the re- 
cess lu , and, to cause the water to fall from pipe 
to pipe in divided streams, each pipe section is 
provided with projections 16 on the under side.

1 1 4 ,1 4 0 . Iiovek in , Ii. D . Mardi 6, 1917,

1 1 3 ,9 0 7 . P in n e , W . Zi. July 12, 1917.

Tubes of spécial sec
tion. —  In horizontally- 
disposed pipes for the 
eoils of gas condensera 
in which water &c. ru ns 
over the outsides of the 
pipes, the ends o f each 
pipe section hâve con- 
c en trie f l a n g e s  as 
shown, the flange 18 of 
the upper section over- 
hanging the flange 8 of 
the lower section to pre-

18
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group is prevented from entering the space tra- 
versed by tlie secondary group. The secondai-y 
group o f tubes e extends down to the bottom of 
the condenser shell and has vertical sides and a 
V-shaped top correepondingj to the sides and top 
of the partition C5 in the water cEamber C. In- 
clined baffles / ' ,  F  at the top of tlie secondary 
aroup and among tlie tubes of the primary gi*oup 
F  direct the water of condensation into vertical 
spaces H between the groups. Additional baffles 
f  parallel to» the baffles f 1 may be arranged be
tween the tubes of the secondary group. Longi
tudinal perforated plates G extending tlirough the 
iniddle of the secondary group form an air pass
age g in communication with thè outlet. The 
plates G are connected at their lower ends to in- 
clined plates G2 and an horizontal plate G3, which 
closes the bottom of the air passage. A short 
pipe G 1 dipping into a liquid seal around the out
let opens into the bottom of the air passage 
through an aperture in the plate G3, and the pipe 
A 1 connected to the dry-air ejector extends 
through the pipe G4. The condensate pump is 
connected to the outlet A6. Altematively, the 
pipe A4 and the outlet A6 may be closed and 
the outlet A7 connected to a wet air-pump. Short 
angle-irons f 5 are secured to the edges of the 
plates / ,  /*, F to cause the water to flow off the 
piates in a number of displaced streams instead 
of in continuons films. Instead of two steam in-, 
lets A1, the steam may be led into the sides of the 
primary condensing space through a single inlet 
divided by a partition.

1 1 4 ,1 6 4 . B a u fr e , W . ! i .  de. Oct, 24, 
1016.

FIC.Î.
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Straight tubes between headers.—In evapora- 
tors in which the vapours are compressed, as by a 
steam jet 33, and used for heating the liquid, the 
heater consists o f vertical tubes 6 around which 
the compressed vapour flows towards the centre 
and the outer wall alternately in a path formed 
by baffles 22.

1 1 4 ,4 7 8 . S c a n e s , A . E . I*. April 5,

Tube-plates, constructions and 
form s of.— A tube-plate 5 of a sur
face condenser is maintained in 
position by tension stays 0 con- 
necfced to a separate skeleton cover 
or grid 6, which is so secured that 
it is not disturbed when the end 
cover 8 is removed. The skeleton 
cover may be formed intégral 
with the water-box

ULTIMHEAT® 
VIRTUAL MUSEUM

1917.

1 1 4 ,6 5 1 . S ta b le s , E . C., and H a ll, J . de
E . April f>, 1917.

• F1G.L 6 *

FIG.2.

Coil-tubc apparatus; serpentine-tube apparatus. 
— In apparatus of the type comprising a coiled or 
serpentine tube arranged in a chamber or cell 
provided with partitions forming a circuitou6 pass
age, and particularly adapted for refrigerating 
plants, a number of distinct coils 5 in parallel 
layers are arranged in a shallow chamber having 
curved partitions 6, 6", Fig. 1, or straight par
titions Fig. 2, the coils being connected 
through common supply and discharge boxes 12, 
13 within the chamber to single inlet and outlet 
pipes 12", 13". The fluid to be cooled passes 
through the coils and the water or other cooling 
fluid through the chamber, either in the same or 
in the opposite directions. Several chambers or 
cells may be employed. According to tlie Pro- 
visional Spécification, the coils may hâve separ- 
ate inlet and outlet pipes, and several chambers 
or cells may communicate with each other so that 
the cooüng-fluid flows through them in sériés.

Rcference has been directed by the Comptroller 
to Spécification 936/74, [Class 55 (1), Coking 
&c.].
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1 1 4 ,7 9 8 . S o c . A n o n . d es e t a b l is s e 
m e n ts  L . B le r io t . Oct. 27, 1917, [Conven
tion date] .

Plate apparatus.— Radiators for aircraft engines 
6ic. having a central opening e und upper and 
loxver headers a, b, arc provided with interme- 
diate collectors or headers d, d l extending across 
the radiafcor and forming the upper and lower 
sides of the opening, in place of an annulai* eol- 
lector, as formerly. The cooling-elements c com
prise corrugated plates united at their edges, and 
the headers d , dl are preferably formed bv front 
and rear parts of channel section, as shown in 
Fig. 4, the éléments being united to the flanges 
of the parts. The flanges towards the opening 
are connected by a plate or eheet to complété the 
header and forin the sides of the opening and the 
side walls of the radiator are strengthened by 
plates e1, f.

1 1 4 ,8 3 8 . B a r b e t et fils et Cie., E .
Mai*ch 31, 1917, [Convention date].

Conccntric or jackcted straight-tube apparatus.
— In tubular e\aporating, condensing, or cooling I

apparatus, vapour flows at a high speed through 
annular spaces D formed by jackets placed 
around the tubes B through which a liquid is 
passed. The jackets are expanded into two inner 
tube-plates d, c , and project a certain distance 
beyond the tube-plates. The vapour is supplied 
by a fan or by an injector P çonuected by a pipe 
O to the space between tho lower tube-plates so 
as to draw uncondensed vapour again into circu
lation through the jackets.

1 1 4 ,8 6 3 . P e a se , E . L ., B e ll, A ., and 
B r itis h  S t i l l  T u b e  Co. Mardi 6, 1917.

Straight tubes between lieaders.— Relates to 
apparatus for heating air in tho ventilation of 
buildings, drying of fabrics, &c., in which the air 
is blown by a fan 28 or drawn over the surfaces 
of heating tubes furnished with radiating gills or 
plates. According to the invention, the appara
tus is buiit up of two or more unité or sections 1, 
Figs. 1 and 2, each comprising heat-conveying 
tubes 4 passing tlirough heat-distributing plates 
or gills 5 and provided with end heaters 2, 3, pre
ferably of rectangular shape, adapted to fit to- 
gether so as to form the side w ails of the conduit 
through which the air passes. Steam is supplied 
to the sections through a common supplv pipe 14 
having valved branches 12 and intermediate sup- 
ply pipes 18, and the condensed steam is led 
away through a drain pipe 17 with branch con
nexions 15 and through intermediate drain pipes 
19. The front header 2 of each section is divided 
by a horizontal partition so that steam entering a 
section from a pipe 18 passes to the rear header 
and returas to the lower part of the front header, 
whence it is oonductcd to the drain pipe 17. Tn 
the arrangement shown. the sections are arranged 
in two tiers of tour sections each and the pipes 18, 

19 are inclined and so connected with the sec-
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1 1 4 ,9 4 5 . F in n e , W . L . July 12, 1917.

FIC.I.

Serpentine-tube apparatus.— The straight por
tions of the s in nous vapour tubes 1 are enclosed 
by troughs 4 through which the cooling liquid 
flows downwards from one to the other in turn. 
Each trough lias an uptumed end 5 adapted to fit 
around a pipe section. A trough is supported at 
Jts upturned end by brackets 6 on vertical bars 
8 » and at the other end by a strap 13 around a

Field-tube apparatus.— In plate apparatus- for 
ice-making in which a sériés of concentric tubes 
B , C are connected to a header beneath the freez- 
ing-tank, as described in Spécification 13280/09, 
the outer tubes B are screwed into bosses a1 on 
the upper side of the header section A , and the 
inner tubes are screwed into plugs E , Fig. 1, E 1, 
Fig. 7, or E 11, Fig. 8, inserted from below, the 
plugs being provided with port6 or passages so as 
to enable the réfrigérant to flow in sériés through 
the concentric tubes. In the arrangement shown 
in Fig. 1 tho plugs screw through lower bosses a2 
and bed against a packing a4, and are provided 
with opposite ports c5, c 7 and a central passage 
c6. A stufting-box a5 is provided around the 
plugs. In the modification shown in Fig. 7, the 
plug E 1 is screwed into- a cross-web or mid- 
feather and is provided with through ports c ,a 
and a central passage e12. In the further form

tions that by operation of the valves 13, the first 
section of the lower tier or the last section of the 
upper tier can be eut out independently, the other 
sections being eut out in pairs. The number of 
the tubes T used in proportion to the number of 
radiating plates or gills 5 is chosen according to 
the température requirements. In order to facili- 
tato the introduction of a cleaning tool or of an 
expanding tool for connecting the tubes to the 
plates 5, the headers 2, 3 may hâve removable 
end plates or be provided with openings opposite

pipe section. The pipes are supported in
troughs upon webs having apertures for the cir
culation o f the cooling liquid. A bridge-piece 10 
at the outlet end of a trough maintains the liquid

FIG

level in the trough above the top o f the enclosed 
pipe. The pipe sections are joined together by 
the liquid seal joint described in Spécification 
113,907.

1 1 5 ,0 5 5 . P lu p e rfe c t Ic e  Co., 
W h e a te r , J . W . Jan. 23, 1917

tho tubes closed by screw plugs. A cover plate 25 
forrns the upper wall of the air conduit. Modifi
cations are described in which the tubes are 
arranged vertically to form a higli batterv of 
small depth and in which the tubes are arranged 
horizontally to form a battery o f small height, 
the headers being coupled directly with the steam 
supply and drain pipes.

CLASS 64 (iii), SURFACE APPARATUS &c
f t ^ f i
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sliown in Fig. 8, the plug is formed with a cen
tral bore e16 only, and is inserted througli an 
apertured boss a12 clœed by a separate plug i l .  
The headers are formed witli spigot and socket 
end and with attachaient flanges, and may be of 
rectangular section. In some cases the plugs F 
may be tapered and held in position by outer 
closiug caps, the stuffing-boxes being dispensed 
with.

also provided with latéral baffle-plates lü fonned 
with ports 17 and arranged above the basal 
baffle-plate. A longitudinal trough 14 coilects 
the water of condensation and leads it to a suc- 
tion outlet. Air ports 16 in the sides of the 
trough 1 I communicate with the air-cooling space 
22 below the basal baffle plate. The air suction 
outlet 18 is formed with upstanding throats 20. 
The water-tubes lie close to the side walls of the 
condenser and also to the baffle-plates.

1 1 5 , 1 4 1 .  S n o w ,  C .  J .  July 3, 1917.

St rai g ht tubes 
bctween connect
ing boxes. —  ln  
order to distribute 
the steam evenly in 
a surface condenser 
in which the air 
and vapours are 
cooled and with- 
drawn separately 
from the water of 
condensation, the 
condenser is pro
vided with a basal 
b a f f l e  - plate 9 
formed with both 
latéral and central 
ports 12, 13, and is

1 1 5 , 2 8 2 .  U r w i c k ,  A .  J .  May 10. 1917.

Straight tubes bctween headers.— In radiators 
comprising separate détachable sections connected 
by hollow caps or terminais to stepped faces on 
the top and bottom headers or tanks, the sections 
are held in position by yoke-pieces, engaging two 
adjacent terminais o f the sections and secured by 
boite located between the sections. The hollow 
caps are formed with cranked spouts for con
nexion with aperttires in a stepped face in about 
the central plane of the radiator. In the con
struction sliown, the sections l comprise a sériés 
of water-tubes soldered to plates s forming parts 
of the hollow terminais m provided with epoute t. 
The inner plates d o f the tanks are of cast alu
minium, iron, or other métal, and the bodiee a 
are of sheet métal and adapted to lit into grooves

FIC.I.

c in the cast plates. Solder is run into tlie 
grooves and adhères only to the sheet métal, so 
that the bodies may be readily removed by un- 
screwing boite g. The yoke-pieces m, having 
tonguee w and recesses x , are secured by studs r 
screwed into bosses q on the stepped face, and 
the joints may be liidden by a hinged or other per
fora t-ed cover y . The side frame c may be of 
pressed métal. The joint between tlie plate s 
and the hollow terminal m may be made by wire 
caulking and solder, tlie ends of the wire being 
allowed to protrude to facilitate dismantling.

FI G .4.



the pockets and tlie passages between the plates. 
Ribs 7 on each side of a plate form spiral pass
ages for the two fluids, the passage for one com- 
municating with the pockets 8, 9. and the pass
age for the other communicating with the pockets 
10, 11. Plain plates 2 having openings corre-

Plate apparatus.— Relates to apparatus of the 
type wherein two sets of plate éléments arranged 
altemately are clamped together by bolts, the 
plates being epaced apart by flanges or distance 
pièces so as to form compartments through which 
the fluids flow in separate paths. Each of the 
plates of one set is formed with four apertures 
arranged coaxially with the inlet and outlet con
nexions for the fluids, and ribs on one or both

CLASS 64 (iii), SURFACE APPARATUS

1 1 5 ,6 5 2 . R o b in s o n ,  P . ,  (trading as Morton & Co., R .). Mardi 7, 1917

f f f - Q ' i t
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Concentric or jacketcd straight-tubc apparatus ; 
straight tubes between headers.— Relates to coun- 
ter-current apparatus intended particularly for 
cooling milk, of the kind in which the cooling 
liquid fiows in a zigzag course through a sériés 
of horizontal pipes connected by headers, and the 
milk fiows through groups of small pipes inside 
the horizontal pipes. To prevent leakage of 
liquid through the pipe connexions in the headers, 
each group of internai pipes B is mounted in end 
collars 9, 10 secured by glands 14 in the headers. 
The gland at one end of a group of pipes presses an 
external fiange 12 on the collar 10 against a der-

inatine or like packing-ring lô . At the other end, 
the collar may move longitudinally in the gland 
to allow the pipes to expand and contract. The 
hinged U-shaped tubular connexions E between 
the pairs of superposed headers bear against 
packing-rings 16 in the glands. Liquid leaking 
past- the packing escapes through annular grooves 
19 and radial holes in the glands. The hinge pins 
27, Fig. 7, in a tubular connexion pass through 
lugs on the headers and through eye-bolts 28 
secured to the connexion by nuts. Similar eye- 
bolts engage with lugs 31 on the other side of the 
connexion.

3 .16 ,786 . H a r r is o n ,  A .  D . July 17, 1917. faces of the plates form spiral or sinuous pass
ages for the flow of the fluids through the com- 
partments. Each plate 6 is provided with a 
flange 12 and with openings forming inlet and out
let pockets 8, 9, 10, 11 running axially of the 
plates, apertures 13 being formed in the” sides of 
the openings to provide communication between

-23



Hills for tubes.— A circulai* or like pipe element 
of a heat exchanger or radiator is cast with 
ralliai ribs A, B and central longitudinal webs C, 
a larger number of ribs being fonned on the out- 
side o f the element than on the inside. Screwed 
connexions D  are provided in the top and bottoni 
of the element.

1 1 8 . 3 9 2 .  B u r l e i g - h ,  J .  W .  Mardi 2, 1018. a thin métal radiator 18 surrounded by a cover
or casing 22 through which cooling air or water 

Straight-tubc apparatus.— The air contained is forced by means of a fan 25 or pump. Annu-
within a totally-enelosed dynaino-eîectric machine lar frame-members 7, 14 supporting the radiator
is circulated by means of a fan 17, Fig. 1, through ! are mounted on tu m ei seatings 4. 11 on the end

ULTIMHEAT®
VIRTUAL MUSEUM
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>|>onding with the pocket s are placed between the 
r bbed plates. Tn a modification, two of the 
pockets are disposed at the centre instead of at 
the periphery of the plates. The plates may be 
square and hâve pockets at the four corners, the 
ribs being straight and arranged to cause the 
fluide to take sinuous courses. The apertures in 
the plates may be so arranged that the fluide flow 
through two or more of the compartments in 
sériés.

of compartments c-g by partitions having ports h 
so arranged that the steam takæ a zigzag course 
is provided with a removable hot-well a , the top 
nl o f which forms the bottom of the condenser 
compartments. Oil and water in the exhaust 
steam are deposited on a ribbed plate s attached 
to the removable inlet cover t. The flrst con-

1 1 7 , 0 7 0 .  B a r b e t  e t  F i l s  e t  C i e . ,  E .

June 21, 1917. [Convention date']. Addition to
114,838. Drawings to Spécification.

Straight tubes between headers.— In the ap
paratus described in the parent Spécification, the 
tubes are so spaced as to allow of dispensing with 
the use of sheaths while obtaining the desired 
velocity of the fluid. A fan or mechanical blower 
is used for circulating the vapour through the 
spaces between the tubes.

1 1 7 , 9 7 2 .  C o n t r a f l o  C o n d e n s e r  d e  K . i n -  

e t i c  A i r  P u m p  C o . ,  and H i g * g * i n s .  C .  F .
Aug. 21, 1917.

Straight tubes between headers or connecting 
boxes.— A surface condenser divided into a sériés

densing cornpartment g contains two groups of 
tubes and is made larger than the other compart
ments so as to otfer less résistance to the flow of 
steam. The condensing water may flow through 
the groups of tubes on the first condensing com- 
partment and through the second and third com
partments either in sériés or in parallel.

1 1 8 . 3 7 5 .  B r u c e ,  A .  H . ,  and B a y n e s ,  C .  Nov. 28, 1917.
FIG.1.

24



bearing-brackets 1, 9 so that the radiator may be 
adjustable circumferentially. A zigzag path is 
formed through*the radiator 18 by the use of hol- 
low walls *21 which are preferably in connexion 
with the atmosphère at their upper and lower 
ends and also at the ends connected with the side 
walls. The radiator is secured to the frame- 
members 7, 14, 30 by means of flanges thereon 
and plates 27. 28. 31, 32. The hollow walls 21 
may be of V or triangular cross-section.

FJC.7.

CLASS 64 (iii), SURFACE APPARATUS
W A W

ULTIMHEAT® 
VIRTUAL MUSEUM

1 1 9 , 4 5 0 .  S o n n e b o r n ,

[Convention date].
C .  Sept. 21. 1917, | gether the terminal flanges, and securing a bot-

tom 8 to the lower portions 7. A top may be 
secured to the upper portions 7.

Vjatc apparatus; gilîs for tubes.—Tanks es- 
pecially for use with transform er are constructed 
by welding together the flanges 3 of U-shaped 
units a, bending the sheet thus formed into shape 
to form the side walls o f the tank, welding to-

1 1 9 , 6 5 4 .  B r i t i s h  W e s t i n g - h o n s e  E l e c 
t r i c  d e  B î a n u f a c t u r i n g *  C o . ,  (Assignées of 
Ehrhart, R. N.). Oct. 1, 1917, [Convention 
date].

Straight tubes bc- 
tween headers.— In a 
surface condenser, 
the outlet 0 for air 
and non-condensable 
gases is arranged
well witliin the rest 
of tubes, and baiiles 
7 radiate among the 
tubes from a point 
near the outlet. The 
lower baffles receive 
the condensate de
posited on the upper 
baffles and deliver it 
into the crescent- 
shaped steam space 5 . 
between the tubes and the casing. 
14793/14 is referred to.

Spécification
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13 9 ,9 4 8 . C r a d d o c k ,  J .
1917.

C .  E .  Dec. 3,

FIG.2.Straight tubes between 
headers. — Radiators for 
inotor-vehicles are built up 
of sections each comprising 
a row of tubes c perman- 
ently attached to top and 
bottom strips d, c , which 
are assembled edge to edge 
to forra the inner plates of 
common headers a, b. The 
strips hâve engaging grooves 
and recesses to forcn a tight 
joint, and the sections are 
secured together by bolts 
g, i passing through luge 
/ ,  h on the strips. The
tubes and strips may be c-ast in one, and the 
tubes may be ribbed or gilled. Dummy strips 
may be used where a damaged section h as been 
removed. Packing may be employed between the 
strips and between the flanges / ,  k of the headers 
and the outermost strips. Spécifications 488/83, 
f Class 1*22, Steam-engines]. 18196/06, [Class 
32. Distilling & c.], and 26771/10 are referred to.

1 2 0 ,1 8 4 . B o e l l a .  M ., and M e ia n i ,  A .
April 26, 1917.

FIG.3. r i  G.2.

Tubes oj spécial section .— Apparatus for cooling 
lubricating oil comprises a sériés of small fiat 
tubes 19 between end plates 20, 21 forming parts 
of chambers 24, 25, 26, the whole being arranged 
adjacent to the peripherv of a fan circulating 
cooling air between and around the tubes. The 
apparatus may be arranged within a fan casing, 
as shown in Fig. 3, the tubes being set in the 
direction of the current of air, or it may be 
arranged to surround a fan completely so as to 
form a protective cage. More than one row of 
tubes may be ernployed.

1 2 0 ,2 7 6 . H e r r i o t ,  W . S ., (Deerr, A'.). Nov.
12, 1917.

Straight tubes between headers.— Relates to an 
evaporator intended particularlv for evaporating 
solutions such as beet and sugar cane juices, tan 
bark extracts, and the like, of the kind in which 
the heating steam or vapour flows around vertical 
tubes between rectangular tube-plates. The out-

let g for the incondensable gases and the drain h 
for the condensate are arranged at the back of the 
heating-eompartment remote from the vapour in-

- FIC 2
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lets d , and the compartment is divided by one 
or more pairs of partitions j forming downtake 
passages n. The incondensable gases pass oft’

26
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through perforated tubes y  depending from the 
outlet pipe g. The condensate outlet pipe 
h is arranged directly below the tubes y , 
and is connected to the heating-compart- 
ment-s by tubular branches The inlet pipes x  
for the solution are perforated and arranged be- 
neath the bottom tube-plate on each eide of a 
downtake passage. The concentrated liquid is 
withdrawn Ihrough a perforated pipe v placed 
directly below the downstroke passage and beneath 
perforated V-shaped deflecting plates t. The bot
tom tube-plate is inclined downwardlv towards 
the outlet pipe h. The heating-tubes are spaced 
so as to form patlî6 for the steam or vapour.

1 2 0 , 3 3 9 .  S m i t h .  H . ,  and W a t s o n ,  S .  G*.

April 10, 1938.

Honeycomb apparatus.— The ends of the air 
tubes of radiators of the honeycomb type are spaced 
apart by distance rnembers in the form of short 
thimbles 4, Fig. 2, open at one end, or U-sectioned 
strips 4, Figs. 4 and 0, at the back and front of 
the radiator, whereby the water space 5 between 
the air tubes 2 is increased. The strips may 
hâve parallel sides, or be scalloped, so as to fit 
the ends of the tubes more closely, and where a 
bow, V-shaped, or concave front is desired, the 
distance inembers at the back may be o f a dif
ferent width or size from those at the front, as 
shown in Fig. 6, or omitted altogether. The 
interstices between the distance membeirs and 
the ends of the tubes are filled up during the dip- 
ping process.

1 2 0 , 3 6 3 .  S o c .  A n o n .  d e s  A t e l i e r s  d e  

C o n s t r u c t i o n s  M é c a n i q u e s  E s c h e r ,  
W y s s ,  e t  C i e .  Nov. 21, 1917, [Convention 
date'].
GiUs for tubes.— Ileat-exchangers are provided 

with ribs formed by U-shaped sheet-metal plates 
T secured in place by inner and outer rings 12, 
1T, 14, 15, and by dipping in solder. The plates 
and the rings are notched to interengage with 
each other. For long tubes, the ribs are disposed 
in groups along the lengtb.

(For Figures see ncxt column).

1 2 0 , 5 4 6 .  G e n e r a l  C h e m i c a l  C o . ,  (Assig
nées of Jahn, F. W. de). Nov. 3, 1917, [Con
vention date]. Drawings to Spécification.
Concentrée or jacketcd straight-tube apparatus. 

— The Spécification as open to inspection under 
Sect. 91 (3) (a) describes the subject-matter of 
Spécification 124,762 (catalytic production of am- 
monia) which. includes a tubular heat-exchanger. 
This subject-matter does not appear in the Spécifi
cation as accepted.

1 2 0 , 6 0 5 .  L o - T h e r r n o  P a t e n t s ,  E t c L ,  
E o n g - b o t t o m ,  B . ,  and G - r e e n h a l g - h ,  E .
Nov. 9, 1917.

Gills for tubes.— In apparatus for cooling en- 
closed dynamo-electric machines by circulating 
air through the casing of the machine and 
through a heat-exchanging device, as described in 
Spécification 16640/15, the heat-exchanging de- 
vice consists of two vertical portions, consisting 
of similar unité and connected by a horizontal 
casing at the top, so that the heat-exchanging 
surface can be increased or diminished as re- 
quired. To jonction pièces B mounted on the 
dynamo casing are secured sériés of dished plates 
1), E , with central openings, fitted together as 
shown. The plates T) hâve fianges on their outer 
edges, into which the plates E  fit. and the plates 
E hâve fiangas e3 on their inner edges, into which 
the plates T) fit. In a modification the plates D , E 
hâve interlocking fianges at both the inner and 
outer edge. The structure thus formed is held 
together by a vertical boit 11 connecting the 
junction-piece B to the horizontal casing C at the 
top. On the boit H  are threaded baffle-plates J 
separated by ferrules h1.
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, 8 7 5 .  S o c .  A n o n ,  d e s  E t a b l i s s e -  
e n t s  E .  B l e r i o t .  Nov. 7. 1917,

[Convention date] .  Void [ Publishcd undcr 
Scct. 91 of the A ct].

grooved roller c and an inclined former with a 
V-shaped upper surface 62, the cdges of the strip 
then passing between intermeshing helical rollers 
/ ,  g whicli press together and corrugate the edges.

F I C . 2.

Plate apparatus.—The éléments of a motor-car 
radiator or the like consist of a number of flat- 
tened tubes each formed of a pair of plates fl, a1 
joined at their edges and bent in the shape of a 
number of semi-polygons of an even number of 
sides. The éléments are assembled so as to form 
polygonal air passages, and are eonnecbed to
gether at their edges by soldering.

1 2 1 , 0 6 5 .  C o o k e ,  G .  T .  April 13, 1918.
Honeycomb and like apparat ms.— Tubes for 

motor-car and like radiators of the kind made 
>y folding a strap along its central line and then 
Pressing together and corrugating the edges, are 
nade by passing strip material A between a

The edges are secured by soldering tfre. The roilers 
c, / ,  g are positively driven. The finished tubes, 
which are of general V  cross-section are nested 
together to form the radiator with the points of 
the V  altéraately in opposite directions, as shoum 
in Fig. 6, which shows four tubes so assembled.

1 2 1 , 1 7 7 .  S m i t h ,  I > .  J .  Dec. 5, 1917.

Straight tubes between headers.—
Relates to means for cooling and 
filtering gas particularly for use in 
connexion with suction-gas plants 
for interaal-combustion engines.
The apparatus consiste of tAvo 
headers A , B connected by means 
of tubes. The header A is divided 
by partitions L , Lr, L4 and the 
header B by the partitions L1, L3- 
The gas enters at C, impinges on 
baffles I , and then passes down a 
tube E to the header B. The tube 
E  is jacketed and water flows 
around it, entering at G and passing 
out at II. The outer tube F may 
be provided with rubber packing- 
rings to allow for expansion &c. The
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gas passes up through the pipes K , K1, im- 
pinging on baffles i 2, thence through the 
pipes K2, K* to the filters M, M1. The baffles 
1 &c. are intégral with cover-plates J so that 
they may be removed for clearing. If de- 
sired, pipes for the passage of cooling fluid may 
bo arranged to pass through the pipes K , or the 
cooling may be accelerated by blowing air &c. en 
the pipes K. Spécification 1*20,509, [CZoss 55 (i). 
Coking & c.]. is referred to.

1 2 1 , 3 1 3 .  P o r t h a m ,  R .  S . Nov. 13, 1917.

FIC.I.

5- k = = .

Straight tubes between headers.— An evapora- 
tive condenser or cooler consiste o f a stationarv 
heat-exchanger comprising radial tubes 3 com- 
municating with a distributing-chamber 4 and a 
collecting-chamber 5, together with a rotarv
liquid-supplying device 7 mounted above the 
tubes so as to drench eacli tube or group o f  tubes 
in succession with liquid. Air, preheated if de- 
sired, is caused to flow over the tubes 3 for ex
ample by means < f a fan 16.

1 2 1 , 5 8 1 .  M o r t o n ,  J .  C .  Dec. 21, 1917, 
{Convention date].

F IG .5. FIGA.

C où-tube apparatus. —  A 
6team coil for a salt-water 
evaporator consisfcs of an 
outer coiled tube ‘2, Fig. 3, 
closed at its upper end and 
having an inner tube 1 open- 
ing into the closed end of the 
outer tube. The outer tube 
is preferably of oval cross- 
section. A number of coils 
are connected to a steam sup- 
ply and outlet fitting 9, Fig.

ULTIMHEAT® 
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5, by means of jonction pièces 17 which écrew on 
to nipples 10 projecting radially from the fitting. 
The inlet and outlet passages 1*2, 15 in the fitting 
open respectively into t lie ends of the inner tubes 
of the coils and into passages 8 on plugs in the 
ends of the outer tubes. The coils are kept up- 
right by supports loosely fitting between flanges 
4, 5 on their upper ends.

1 2 1 , 9 0 5 .  G i l b o d y ,  E .  C .  May 31, 1918.

FIG.2. FIG.3 Fl G.4 cri r. £

, J  IG.6TI
Honeycomb and like 

tube apparatus. —
Radiators for motor- 
cai*s &c. are formed of 
a sériés of tubes, the 
ends of which hâve two 
sets of tongues a, 6, the 
tongues a being bent 
back to form distance pièces, while the set b are 
folded into adjacent tubes, after assembly, to hold 
them together.

1 2 1 , 9 9 7 .  C i a r k s o n .  T .  Dec. 27, 1917

FIC.I.

Straight tubes between headers.— In radiators 
or condensera for motor-vehiclee comprising a set 
of parallel tubes A extending between headers 
I), G , one o f the headers D is rigidly secured by 
bolts &c. to side frames E carried by a frame 
part F  of the vehicle, and the other header G is
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ely movable with respect to the frame, to alloxv 
iür expansion and contraction of the tubes, which 
are rigidly ecnnected to the tube plates B , C. 
The tube-plates at the parts between the tubes 
may be thinuer than usual. The movable tube- 
plate C is provided with end extensions C1 located

F!G ?
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between flanges E 2 of the side frames and guided 
by bolts II passing through slots in plates E3, 
rattling being prevented bv springs J. The ex
tensions mav be formed with grease châmbers C2 
fed from cups K.

1 2 2 , 2 0 5 .  E o w m a n ,  E .  J . ,

P .  W .  Juno 19. 1917
and V / a d e ,

o f dove-tailed or other shaped rubber members 4 
fitting in similar grooves formed in the tanks, and 
as each row is assembled the rubber is com- 
pressed between a turned-up end 8 of the tank 
and a plate 12 actuated by a set-screw and car- 
ried by a détachable plate 10 The tubes 5 may 
be cylindrical or fiat tubes and mav be formed with 
gills. in  moditied forms each row of tubes may 
be replaced by a sériés of zig-zag tubas 89, Fig. 
JO, connected to small tanks 85 secured in posi
tion by rubber members as 4, or tanks such as 35 
may be connected by three large vertical tubes 
connected together by radiating members, or by 
one chamber which is honeycombed with air- 
cooled partition tubes, in  modifications, the rub
ber members 4 are held in place by métal plates 
secured in position by key-pieces or by a screw 
carried by a pivoted mernber, or, avS shown in 
Fig. 10, the members 4 are carried by métal 
members 27 secured to the tanks by lugs 28 and 
screws 29 which serve to compress the members 
4. In a modification a métal mernber with turned 
up ends embraces the tubes 5, and one of the 
turned up ends is fitted with an adjusting screw 
for compressing each mernber 4.

m ]23 2d4ai
Wli /  î 4 •

21
- 5 - - 5 -

FIG.16

F I C . 3

Fl G.4 .

12 q

4 Ko

Straiyht tubes between headers or connecting 
boxes; honeycomb apparatus.— The circulating 
tubes o f a radiaior for internal-combustion en- 
gines and other condensing, heating, and cooling 
apparatus are secured to the tanks in a water- 
tight manner by the compression of rubber mem
bers which surround the tubes tightlv, the 
arrangement facilitating repair and tending to 
prevent fracture. The arrangement is such that 
each row of tubes may be dismantled separately 
from the rest. As shown in Figs 3 and 4, a 
sériés of tubes 5 are secured between the upper 
tank and lower tank 1 of a radiator by means

Fl G .3.

1 2 2 , 5 0 0 .  R e a v e l l ,  J .  A . ,  and X & e s t n e r  

E v a p o r a t o r  de. E n g - i n e e r i n g *  C o .  Tan. 31. 
1918.

F IG. f

Conccntric or jacketed st/aighi-tubc appara
tus.— In horizontal concentric or jacketed tube 
apparatus for use in the manner described in 
Spécification 24024/99, {Class 32, Distill- 
ing Àc.J, to prevent the lower éléments 
from being filled with water of condensa
tion, the water is collected and withdrawn inde- 
pendently from the jacket or ou ter tube of each 
element. One of the headers o f the apparatus 
shown. in which a number of concentric tubes are 
connected in sériés, is formed with water-col- 
lecting pockets a3, which are connected to a- com- 
mon drain pipe a4. In a modification, each of 
the internai tubes B is replaced by two smaîler 
tubes through which the liquor flows in sériés.

1 2 2 , 5 6 3 .  B r o w n ,  A .  W .  April 22, 1918.

Field-tubc apparatus.— In  a condenser or cooler 
of the kind in which the cooling fluid flows 
through Field tubes 8 surrounded by jackets 11.
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through which the fluid to be condensed or cooled 
is directed in close contact with the tubes, the 
internai tubes 7 of the Field tubes are provided

between two transversely ribbed cylindricpl tube- 
53, 53*,. and these tubes are located

ULTIMHEAT®
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between
outer and inner casings 46, 51, so t-hat a flow of 
fluid is arranged through the duct from an inlet 
55 to an outlet 56, wliUe the other fluid flows on 
both sides o f the duct in the reverse direction 
from an inlefc 57 to an outlet 571. In other
arrangements, the two ducts are formed by two

with heat-insulating coverings 12. Ileat-insulat- 
ing coverings may be applied also to the jackete 
around the tubes.

1 2 2 ,6 2 6 . S h a w , E . Jan. 25, 1918, [Con
vention date}.

Loop-tubc and plate apparatus ; tubes of spécial 
section.— in an apparatus for the exchange of 
beat between two volumes of flowing fluids, the 
formation of films of low conductivity, which may 
tend to aceurnulate on the surface o i the ducts, is 
prevented by leading one or both of the fluids 
through ducts shaped so as to give a continually 
changing direction to the flow therethrough. In 
the construction shown in Figs. 1 and 2, the 
apparatus comprises a sériés of casings or coil 
containers 1, 2, 3, 4, each of which is provided 
with a tortuous duct 5 formed by alternating 
bosses 6, 7, and through these ducts are led a 
sériés of pipes 10. The ducts 5 and pipes 10 of 
adjacent casings are connected at thedr ends, 
and one fluid is passed through the pipes 10, and 
the other fluid in the reverse direction through 
the ducts 5. Jn a modilied construction, a sériés 
of pipes, each of which is bent into a number of 
figure-eight loops, are located in a single casing 
through which a flow of cooling liquid is main- 
tained. In another modification, an inner duct 
or pipe of substantially rectangular cross-section 
ŝ formed either from a circulai* tube or from 

two plates 44, 45, Fig. 7, brazed together, and 
is transversely corruga“ted. with the corrugations 
of the upper surface alternating with those o f the 
ower surface, as shown. In a further modifica- 
îon, rig . 12, an inner annulai* duct is formed

concentric spirally corrugated tubes which give 
a spiral movement to the fluids in addition to the 
broken longitudinal movement. One or both of 
the concentric tubes may taper, in either direc
tion, and the depth of the corrugations may vary 
along the length of the tubes, or the corrugations 
may entirely disappear at one end.

1 2 2 ,6 6 5 . E l e c t r o m o t o r s ,  Z itd ., Xaong*- 
b o t t o m ,  B .,  and C rreen h a lg 'h , E . Nov. 2, 
1917. Addition to 112,800.
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St rai ght-tube s betwccn heaJers or connecting- . o f the tubular parts C. The top élément consists 
boxes.— The extern al cooling-ch am ber o f an en- of two similar boxes D receiving tubular parts C1. 
closed dynamo-electric machine M comprises two The parts are connected together by bolts G. Any 
end boxe6 A , B having jointing facings a:\ b 1 and number of éléments may be superposed. 
oppositelv loeated sockets c 1 to reçoive the ends

1 2 2 , 9 7 0 .  R o n s ,  R .  F - ,  and W i l l i a m s .  21. R .  Apri! 11, 1018.
Concentric or jackcted 

straight-tubc apparatus.—  In 
condenser, vaporizers, &c. 
of the kind comprising 
double or concentric tubes 
bent into serpentine form, 
especially as described in 
Spécification 22670/13, the 
tubes are eut- or stopped 
midway between the bends, 
and the free ends of the outer tubes F  are con- ferrulee B and jointing-rings 1>. and separated

l in pairs, as shown, by boxes U, through 1 y an adapter E . and the whole being held to-
which the inner tubes A pass, being fitted with | gether by bolts G.

FIG. I.

1 2 3 , 1 6 3 .  B l a k e l e y ,  W .  Feb. 14, 1918.

Plate apparatus.— A still or preheater for de- 
hydrating tar &c. consists of a number of super
posed horizontal troughs or traps 7, diminishing 
in width upwardly, and each provided with a false 
bottom 8 connected with the faîse bottoms of the 
trays above and below by means of liollow ôtools 
or supports 14, 17. The steam, furnace gases, 
or other heating-agent flows upwards through the 
sériés of trays. The liquid flows downwards from 
tray to tray, partly dropping from the lipe of the 
traj-s, and partly flowing along the underside of 
the false bottoms. The stools 14, 17 of successive 
trays are spaced 60 degrees apart.

1 2 3 , 2 4 6 .  T h o m p s o n ,  H .  A . ,  and B r o w n ,  T .  T . Feb. lô ,  1918.

Steam or like hcat-cxchangcrs ivith prcliminary 
circulation of hot gases.— Relates to means where- 
by a heat-exchanger such as that described in 
Spécification 123,369, comprising a body or casing 
containing a sériés of tubes normally adapted to 
be heated externally by steam or other hot tfuids, 
may be starte<l in operation wlien the steam or 
other hot fluid is not available. The casing 1 of 
the heat-exchanger is provided with top and bol 
tom apertures IV , 11 which are preferabl 
arranged at < pj>osite ends of the casing, and ai
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provided with détachable covers. To et art the 
heat-exchanger. the covers are renioved and bur- 
ners d from a portable oil heater are applied to 
the lower openiugs II , so that the hot gases there- 
from circulate through the casing. When the 
steam or other hot fluid is available, the burners 
are removed and the covers replaced.

1 2 3 . 3 5 4 .  S h i r a k i .  T .  Jan. 2, 1918
FIC m.

FIC.I.

Concentric 8traight-tube apparatus.— A feed- 
heater consists of a casing T containing concen- 
t:ic tubes 25, 26, Fig. I III , connected to upper 
and lower spaced tube-plates 3, 23 and 5, 24. The 
uater enters the space between the upper tube- 
I> ates and flows downwards through the annular 
spacos between the tubes to the space between 

le lower tube-plates. Steam enters at the

ULTIMHEAT®
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upper header R and at the upper part of th casing, 
and flows downwards through the inner tubes and 
around the outer tubes. The inner tubes are 
fitted with helical retardere. Baffles 15 give the 
steam in the casing a zigzag course. The steam 
ks discharged from the lower header Z through a 
cock Y, Fig. I , and is taken to the float tank of 
the feed-pump, the auxiliary condenser, or to the 
auxiliary air pump. Water may pass directly to 
the boiler feed pipe L  through a by-pass valve H. 
The feed-pipe is fitted with a shock-absorbing air- 
vessel K.

Ucference ha* been dircctcd by the Comptroller 
to Spécifications 5917/00, \Class 32, Distilling 
&c.] and 15359/04.

1 2 3 , 3 6 9 .  T h o m p s o n ,  H .  A . ,  and B r o w n ,

T .  T .  Feb. 15, 1918.
F IC I

Ficld-tubc apparatus.— In a heat-exchanger for 
use as a feed-water heater, evaporator, condenser, 
or coder, but intended particularly for heating oil 
fuel, the inner tubes 6 of the Field tubes 5 
through which the oil circulâtes are fitted with 
rods 26 having wire wound helically around them. 
Wire 27 may also be wound around the inner 
tubes. The free ends of the inner tubes are 
tapered to facilitate entry into the outer tubes. 
The inner tube-plate 3 and the cover 4 are secured 
by bolts 19 to the outer tube-plate 2, which is 
secured by bolts 20 to the end fl ange on the heater 
casing. In modifications, the bolts 19 are dis-

Knsed with, and the tube-plates are secured by 
lts passing through the cover and into the flange 

on the heater casing. Steam enters the casing 
through an opening 12, and water is drained away 
through an opening 13.

1 2 3 . 5 4 0 .  B o e l l a ,  M . ,  and M ê l a n t ,  A .

April 26, 1917.

Straight tubes betiveen connecting.boxes. — 
Lubricating-oil to be cooled passes downwards 
through a cluster of flattened tubes 1 removably

C98
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water circulâtes upwards. The tubes are con- 
nected at the bottom to a chainber 7 and at the 
top to a plate 3 clamped between flanges 30 on a 
cover 10 and the casing 2. The tube-plates are

connected by bars 5, and the tubes are spaced 
apart by plates 6 having struck-up tongues. Valves 
14, 15 "and pipe connexions 16, 17, 18 are pro- 
vided so that the cooler may be included in or 
eut out of an oil circuit at will.

1 2 3 ,9 8 4 . S a v y , E . Z«. A . Nov. 30, 1916, 
[Convention date].

Coit-tube apparatuh.— An air heater 18 for use 
with drying-apparatus comprises a double steam 
coil discharging its exhaust steam and water into 
a header 20 connected with a steam-trap 21. 
F rom the header, a cylindrical réservoir 22 ex- 
tends upwards, which assiste in heating the air 
and ensures ite passing over the coils.

1 2 4 ,4 2 8 . R y ffe l, X\ March 4, 1918, [Con-
tention date].

Conccntric straiyht-tube apparatus.— In a sur
face condenser, a number of Steel tubes A are

fixed into vertical head plates B , Fig. 1, and are 
connected altemately at each end by tubes C. 
The vapour to be condensed passes through the 
tubes A  from top to bottom in a zigzag path. 
The cooling water passes in oounter-current 
through concentric tubes D which are connected

by external connexions G at each end altemately, 
the inlet being at K and the outlet at L. The 
water passes finally to a tank M where fresh 
water may be added and the water then sprayed 
on to the tubes A.

1 2 4 ,7 5 9 . G e n e ra l C h em ical Co., (Assig
nées of Jahn, F. IF. de). Nov. 3, 1917, [Con
vention date].

Straiyht tubes be
tween headers.— Gases 
to be cooled enter by 
an inlet 193 a heat ex- 
changer, comprising 
tubes 195 in which it 
is cooled by air. The 
gases pass through the 
tubes 195 which are 
surrounded by an open- 
ended cylinder 194û 
spaced apart from the 
shell 194 and sup- 
ported by a ring x, and 
leave at 198.
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1 2 4 ,7 6 2 . G e n e r a l  C h e m ic a l  C o ., (Assignées of John, F . Il7, de). Nov. 3, 1017, [ on 
rention date].

FIG.I.

Concentrée straightAube apparatus.— ln  asso
ciation with a catalytic apparatns there i6 em- 
ployed a sériés o f heat-exchangers 150, one of 
which is shown. The lower part o f the heat-ex- 
clianger is shown in Fig. 2 and the upper part 
of the tubes in Fig. 3. The gas traverses the two 
annular passages between the concentric tubes 
145, 146, 147. The central tube 145 is closed at 
the bottom and serves merely to restrict the gas 
passage, but forma the exit at the top at which 
it communicates by holes 148 with the inner an
nular passage as shown in Fig. 2. In starting 
the operation, an external heater is employed 
which is subsequently eut out.

FIG.3. FIG.lt.

1 2 5 , 9 6 8 .  A k t i e b o l a g r e t  X i j u n g r s t r ô m s  A n g - t u r b i n .  April 15. 1918, [ Convention
date].

Plate apparat un. —  An air-cooled con
denser consista of sections connected in 
sériés, the cooling-elements in each suc
cessive section decreasing in number or 
size from the steam inlet to the air-pump 
connexion. A  form of apparatus in which 
plate éléments are imed is shown in plan 
in Fig. 3. The stoarn enters headere 17,
18 and flows through the first section 10 to 
a central colléeting-pipe or header 20. Thence it 
flows through a smaller second eection 12 to a col- 
lecting-pipe 19, and finally through the last sec
tion 11 to the air-pump. Another form of appara
tus comprises two éléments, resembling that

shown at the left-hand side of Fig. 3, arranged 
in parallel. ln  this form, the headers 20, Fig. 8, 
consist of boxes placed below the condenser 10 
and coinmunicating with it by means of pipes.

1 2 6 , 1 0 2 .  C a m m c l l ,  L a i r d .  de C o . ,  C a r 

t e r ,  S i r  G .  J . ,  and S p e n c e r ,  D .  Mar ch,
30, 1918.

U-tube apparatus ; straight-iube apparatus 
havmg internai baffles in tubes.— Relates to oil- 
,uel heat<5r®> fecd-wnter-heatei*s, or the like of the

Berryman type, for example as deecribed :n  
Spécification 1960/76, and comprising a sériés of 
U-tubes, the end6 of which are expanded into a 
tube-plate provided with an intégral extension 
forming a chamber which is divided by a vertical 
plate into inlet and outlet compartments for the 
oil &c. passing through the tubes. According to
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the invention, which is confined to heaters using 
high-pres«sure steam and in which a steel tube- 
plate with a forged extension is used, the chamber 
formed by the cylindrical extension 4 of the tube- 
plate 3 is divided into chambers 8, 9 by a separ- 
ate plate 10, Figs. 1 and 8, fitting into notches 11 
in the extension 4 and formed with a boss 101 
through which passes a securing-stud 12 which 
holds the cover-plate 7. The chambers 8, 9 are 
provided with separate inlet and outlet con
nexions respectively. The tubes 16 are fitted 
with retarders comprising wire 17, Fig. 5, coiled 
helically on rods 18. The steam is admitted at
13. Alternative outlets for condensed steam are 
provided at 141, 1411, and a third outlet formed 
through the body of the tube-plate.

FIG.8.

FIG

1 2 6 ,3 9 6 . J a c k s o n ,  W . J . M e l l e r s h - ,  (Bombrini Parodi-Delfino). March 1, 1917.

Straighi tubes betiveen headers or 
connecting-boxes. —  A heat-exchange 
apparatus consists of a number of con- 
centric tubes as shown, so that the gas 
entering at G and leaving at H  may 
receive heat either from gas entering 
at I and leaving at J , or from gas 
entering at B and leaving at C after 
paesing around the tubes or from both 
sources simultaneously.

1 2 6 ,9 8 3 . D e b a u g e ,  K .  Mardi 30, 1916.
No Patent granted (Sealing fee not paid).

Plate apparatus.— Relates to heat-radiators 
applicable to the cylinders of internai-combustion 
engines and comprising male éléments or ribs a 
and female éléments b assembled by bezelling 
their edges a\ bl , and consists in connecting the 
éléments together by autogenous soldering or 
brazing. A sériés of the éléments may be used.
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1 2 7 ,1 0 7 . A l f o r d ,  T .  E . May 25, 1918.

P l a t e  apparatus. —  A 
radiator, particularly for 
use with internal-combus- 
tion engines, comprises a 
n u m b e r of vertically- 
arranged éléments a each 
formed by bending upon 
itself a channelled sheet of 
métal so as to produce a 
sériés of water cliannels d 
iü each sheet, the éléments 
being spaced apart by a

FIG.I.
number of horizontally-disposed webs c which 
hâve openings shaped to fit the channelled por
tions of the sheete a. The portions b o f  the 
sheets between the channels d abut so as to form 
a web dividing the channels, and are soldered or 
otherwise secured together.

1 2 7 ,3 3 8 . I ia m b l in ,  A.*, and C o u s in , H . P .  June 14, 1916, [Convention date].

Tubes of spécial section.— Jn a radiator for air- 
craft comprising spaced tubes A  arranged in a 
surface of révolution about an axis parallel with 
the longitudinal axis of the airship or aéroplane, 
the tubes are of stream-line chape, with their 
larger dimension a towarde the interior of the 
radiator.

1 2 7 ,5 6 5 . H a r t e r ,
vention date].

May 25, 1918, [Con-

arranged

Gills for tubes. — A 
heat-exchanging surface 
surrounds the runner 1 
in a centrifugal fan. Gilk 
4 on the tubes 6 for heat- 
mg or cooling medium 
are so shaped as to form 
fixed guide-vanes, being
are at the angle at w h ic h ______ ______ _________
dades on the inner sides, while leading the air 
without eddying to the exit 7. The intermediate 
parts of the gills may be normal to the centre row 
<4 tubes, as shown in Fig. 3, or continuous gills 
n1*} be used. If separate, as shown in Fig. 1, 
lie number of gills to a given length of tube may 

. e oreater on the oufcer banks of tubes than the 
inner, to equalize the beat-exchange, and the gills

©o that they 
the air leaves the fan

for the same pur|x>se. The apparatu6 is described 
as for use for heating fluids.

themselves may be made larger and thioner or of 
a better conducting-material the nearer the exit,
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1 2 7 , 5 7 8 .  V o i s i n ,  A ,

vention date].

• i , _ r 1 2 8 , 9 4 7 .  M o r e a u ,  H .  Oct. 13, 1917, [Con-Apnl 16, 1914, [Con- venüon date]

FIC.I.
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Plate apparat us.— A sériés of independent 
superpoeed cooling-elemente e, el , &c. having end 
boxes or collectors h9 g, &c., are moimted within 
a rigid frame a, b having top and bottom water 
chambers c, d and attachaient- brackets a1, b1, 
and are connected in séries by ou t si de piping l, v 
having open connexions m, p , &c. to the collectors 
h, g , &c. and blind joints r, r2, &c., so  that a 
damaged element may be eut out of the water 
circuit by interchanging a blind joint and an open 
joint, without interrupting the flow through the 
remaining éléments. The éléments may consiwst 
of groups of plain or gnlled tubes, or fiat tubes as 
shown, or honeycomb apparat-us. and may be at- 
tached to the frame by studs. The aï-rangement 
relieves the cooling-elements from stresses due to 
the running of the vehicle.

1 2 7 , 6 8 6 .  Z i a n c h e s t e r ,  F .  W .  March 21,
1918.

FIG .4.
U  -tube apparat us.—

An air heater arranged 
between the pump and 
power cylinders of a 
hot-air engine com
prises nested U-tubes 
g of steel, nickel, &c., 
heated externally by a 
furnace to which the 
exhaust air from the
engine may be supplied. The furnace has a per- 
forated grate h3 and a hollow side pièce h4 for 
suppiying secondary air. The furnace gases pass 
along the tubes to an outlet h5. Tn a modifica
tion, the tubes are heated by exhaust from an 
interaal-combustion engine, and the furnace ïs 
replaced by a closed fire-cîav structure for re- 
taining heat.

FIG.2.
(X> cL

FIC.I.

c  €V c i  xb
Plate apparatus. —  A hollow 

plate which can be used in 
radiators is made from two 
thin stamped métal sheets a 
formed with inlet and outlet 
holes, water channels b, c, and 
inwardly projecting bosses d. 
The sides are united by auto- 
genous welding along the edges and 
of contact of the bosses d.

at the points

FIG 3 J F I G . 5.

1 2 8 , 9 9 6 .  S e a r l e ,  C .  Sept. 17, 1917.
Honeycomb and like 

tube apparatus. — In the 
manufacture of sheet métal 
tubes for honeycomb radia
tors for motor-vehicles, 
by bending up and seam- 
ing a blank, tlie corners 9 
of the blank are eut away 
so that at the end portion 8 
oî the tube which is ex- 
p&nded to socket form, the 
seam gradually dies away 
towards the end of the
tube. Alternatively, the blank is slotted to leave 
longues which overlap in the finished tube so that 
the joint in the end portion of the tube comprises 
only two overlapping thicknesses of métal.

1 2 9 , 2 7 3 .  A k t i e b o l a g - e t  l o u n g s t r o m s  
A n g ' t u r b i n .  Julv 1, 1918, [ Convention
date].

FIG.L :
3 *

FIG.2. f T^ F I G .3 .
r
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Headers, constructions and forras of.— In ap
paratus in which a number of ejectors 3 - - 33 
are arranged with infcermediate surface conden
s e r  the water of condensation from any section 
of the condenser escapes by a passage 15, cali- 
brated hole 17, and a pipe 16 to the ejector and 
condenser of the preceding section. The holes

ULTIMHEAT®
VIRTUAL MUSEUM

17 are cleaned by needles 18 which may be oper- 
ated simultaneously or successively by 
arrns 24 arranged on a rod 25. The condensate 
is finally drawn ofî through a pipe 19 after having 
passed through the surface condenser in a direc
tion opposite to that of the entering air and 
s team.

1 2 9 , 3 9 1 .  B y n o e ,  r .  O .  April 9, 1918.

StraigM-tube apparatus ha ring internai parti
tions.—A. rectangular or wedge-shaped chamber 
for heating air, vapour, or gases is divided by a 
removable diaphragm placed at a 6lant so as" to 
iorm a passage for the air &c. gradually increas- 
ing in sectional area from the inlet to tlie outlet. 
The rectangular chambers a are divided by sliding 
diaphragms d carried by lieads e in frames p in

the walls of the headers, the heads being secured 
by buttons m engaging with lugs on the frames. 
The chambers increase in sectional area in the 
direction of the flow o f the air &c. Two wed^e- 
shaped chambers open at one end may- be 
arranged one above the other, a removable dia
phragm being fitted between the chambers.

1 3 0 , 1 0 4 .  C u a u ,  C .  April 3. 1917, [Conven.
lion date].
Plate apparatus.— Hollow plate éléments for 

mot or-car, aircraft and like radiators are made 
of very thin métal walls 3 strengthened at the 
edges by rigid internai members 2 and supported 
internally by thin corrugated métal sheets 1. The 
I>arts may be united by lining the métal walls 3 
with thin layers of tin, and heating the whole 
'v. pressure is applied to the surfaces. The 
*lgJd frame members 2 are shaped so as to pré
sent a rounded edge in the direction of motion 
m opposite to the flow of air, and a sharp edge 
owards the rear. The éléments may be con- 

structed as shown in Fig. 3, so a-s to allow of a 
irough water passage from a top to a bottom 

leader, or triangular or trapézoïdal éléments may 
e combined to form plates having rigid mem-

£  FIC.I. J p  ,

t M  , ' , A  \  M S *
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bers 01 three edges and on a part of the fourth, 
as suo\ n in Fig. 5. An arrangement o f parallel 
plates on each side of a divided fiat header Ls 
shown in Fig. 6. The front and rear edges o f the 
header are rounded and sharp respectively, and

the water follows the direction indicated. The 
plates may be arranged radially around a central 
supply and discharge pipe, or may dépend from a 
divided top header having inlet and outlet con
nexions.

1 3 0 , 1 0 9 .  C u a u ,  C .  Feb. 2, 1918, [Convention date]. Addition to 130,104.

Plate apparatus.—The rigid internai borders of 
the hollow plate éléments of radiator6 for aircraft 
deseribed in the parent Spécification are replaced 
by extomal folded strips 2 1, Figs. 1 and 3, of 
comparatively thick métal, united to the thin 
walls 3 of the éléments. The front and back 
edges of the cléments are provided with tapered 
inlet and outlet chambers 8, 9, Fig. 3, (shown 
side uppermost) united to the walls 3 as 6hown in 
Fig. 17, and of triangular cross-section. The 
upper ends of these chambers hâve tubular ex
tensions fitting into openings in inlet and outlet 
water boxes or headers 4, 5. and the lower ends 
11, Fig. 3, of the rear chambers are connected to 
a common draining tube 12 of streamline fonn 
having a discharge plug 13 at each end. The 
outermost éléments of a set hâve thicker outside 
walls 3l . Fig. 5, to resist shocks, and may be 
stiffened by open-ended hollow rib6 19. The élé
ments may be protected at the bottom by a plate 
17, Fig. 5, and may be covered at the top by a 
similar plate 18, and are spaced apart by top 
and bottom ôtrips 16. The headers may be sus- 
pended by lugs 20 and brackets 22, Fig. 5, frotn 
longitudinal bearers 23, so that onlv the plates

project into the path of the air current. The 
flow of water through tbe plates may be revei*6ed 
by providing a partition 6 in the header and both 
inlet and outlet pipes 5« on the front header, but 
preferably the water inlet pipas 4« are arranged 
on the back header and the outlet pipes 5a on the 
front. Another method of supporting the radia - 
tor under the fuselage or under the wingg of the 
aircraft is shown in Fig. 3. The headers are 
secured by straps 24 to cross bearers 25. Curved 
inlet and outlet pipes 4a. 5 ' are employed, and 
the headers may be fitted with pressure-gauge 
connexions 26 to enable the loss of head to be 
ascertained. In a further arrangement, the ribs 
28, Fig. 18, of the wing may l>e notched to re
çoive the headers, which are secured by bars 29 
detachably connected to lugs 30. Fig. 14 shows 
(side uppermost) an arrangement of éléments 
especially adapted for aircraft o f moderato speed, 
the éléments being deep but narrow from front 
to back. The éléments are fitted with distribut- 
ing tubes 27 connected to headers 4 ,5 . both tubes 
and headers being of streamline fonn. The water 
flows vertically through the éléments.
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1 3 0 , 4 3 5 .  B u r l e i g h ,  J .  W .  May 60, 191S.

Plate apparatus. — Relates 
to apparatus for cooling 
dynamos &c. o f the type in 
which air is circuiated 
through the dynamo casing 
and passed through a heat- 
trans fer ring a p p a r a t u s  
mounted on tlie casing in the 
opposite direction to cooling 
fluid. The heat-transferring 
apparatus which may be 
mounted on the casing in the 
rnanner described in any of 
the Spécifications 116.481,
116,571 and 118,392, [ail in 
Class 35, Dynamo-electric 
generators & c.], is composed 
of two sets of fiat-sided 
ducts 23 and 24. The duc te 
23 are closed at the ends br 
walls 27 and communicate 
through openings 30 in the bottom plate 29 witli 
the dynamo casing. The ducts 24 communicate 
at one end with a duct containing a fan or rotary 
pump and at the other end are open to the air or 
lead into a waste pipe for water. Spécification 
128,330 also is referred to.

F IC . I

FIG .4.
23 24 ,

1 3 0 , 5 9 1 .  D e l a p o r t e ,  W .

[Convention date].

F I G . 2.

July 27, 1918, 1 3 0 , 8 0 5 .  P e m b r e y ,  T .  A . ,  X i r b y ,  A . ,

and X i r b y ,  W .  H . ,  (trad ing as Empire Weld- 
ing Co.). Aug. 22, 1918.

Straight tubes between headers.—In surface 
condensera having the tubes arranged in groups 
with channels between them to facilitate passage 
of steaiii to the groups furthest from the inlet. 
the central portions of each of the groups are 
removed, as shown. The spaces thus made are 
ir*. the lower part of the upper groupe, and are in 
coincidence with similar spaces in the upper part 
of the lower groups. The arrangement of tubes 
thus becomes generally of inverted-V shape and 
provides for a more even distribution o f pressure. 
The general direction of the recesses is from the 
6team inlet 1 to the suction orifice 4 of the gases.

Tubes of spécial section.— A liquid heating and 
cooling System such as, for example, cooling the 
circulating iiquid in the tank of an electric trans
former, comprises a number of tubes o f substan- 
tially triangular cross section communicating 
with the tank and arranged in spaced relation to 
each other with the bases of the adjacent tubes 
oppositely disposed to enable the air to hâve free 
aceess to their radiating surfaces. As shown in
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1 oniô 6et of tubes a is arranged with their 
bases towards the tank e, and the otlier set is 
nested into them in the reverse manner; each set 
communicates with the interior of tlio tank by 
means of connexions b, Fig. 6, welded or brazed 
on to the tubes. The tank is mounted on a truck 
d to facilitât© the movement thereof, and is pro- 
vided with rods* e for lifting purposes*. The cross 
sections of the tubes may be modified, by making 
the walls externaily concave, by forming the sides 
as “  ogee ”  curves and the bases convex, as 
shown in Fig. 4, or by longitudinally corrugating 
rhe walls.

1 3 1 , 0 1 3 .  F e r r a n t i ,  S .  Z .

1018.
d e .  Mardi 7,

FIC.I I .Plate apparatus.— A ieed- 
water heating and steam 
générator for steam engines 
working at a red beat is 
made of métal or alloy which 
is strong and résistant to at- 
tack at a red beat (over 600e 
G.). The métal or alloy may 
be entirely resisitant to at- 
tack at a red heat, or may 
form a résistant filin which 
prevents further attack, and 
may be a métal of the chro- 
mium group, with or without a métal of the nickel 
group, boron, aluminium, siiicon, or a rare-earth 
métal. A suitable alloy contrains nickel 62 per 
cent, chromium 20 per cent, iron 5 per cent, 
carbon i  per cent, Silicon 4 per cent, and alu
minium 8£ per cent. The heater or generator 
comprises a thin plate 65 bent into parallel folds 
and enclosed in a casing 69. The ends of tire 
plate are sloped and welded so that exhaust steam 
and feed-water can flow in opposite directions 
through adjacent narrow spaces foi*med by the 
folds. The folds may be spaced by bars heïd 
apart by wires, or by pips or cross-corrugations 
pressed out of the plate.

1 3 1 , 5 9 3 .  E h r h a r t ,  R .  N .
[ Convention date].

Aug. 21, 1918,

Straight tubes between headers.— ln  u surface 
condenser of shallow design, the tubes are 
divided into groups A, B , C, séparated by ver
tical partitions 11, Ï3, and liaving inclined par
titions below them. formed by extensions of the 
partitions 11. 13 and by a separate partition 15 
attached to the side wall 2. Converging free 
steam spaces 17 are left between the tubes and 
the partitions and a free space 9 above the tubes, 
communicating with the steam inlet 5. The con- 
densate flovvs down the inclined partition and 
fails in cascade over their edges. The air-with- 
drawal port 7 is located so that the air is drawu 
through the cascades. Passages 18 between the 
partitions and the nests of tubes serve for the 
passage of steam directly through the cascades 
to heat the condensate.

1 3 1 , 5 9 4 .  E h r h a r t ,

[Convention date].
R .  N .  Aug. 21, 1918,

1 3 1 , 3 6 5 .  W h i t t a k e r ,  E .  May 21, 1918.

Straighb tubes between 
headers; longitudinal parti- 
Utions and baffles.— The nest 
o f tubes 3 is arranged in a 
rectangular casing 2 so as to 
leave a steam-space 8 above 
the tubes and a steam space 9 
at one side converging to one 
of the lower edges. The 
condensate outlet 5 and air- 
discharge port 6 are arranged at the opposite lower 
edge. The nest of tubes is divided into two sec
tions by an inclined partition 12.

Straight tubes between headers.—
Apparatus for distilling oils &c. com- 
prising a film evaporator consisting of 
vertical externaliy-heatod tubes be
tween tube-plates, a uniform distribu
tion of the oil entering the tubes is 
ensured by fitting their upper ends with a sleeve 
of the construction shown in Fig. 3 ; these sleeves 
may be provided with hoods. Horizontal baffles 
may bo provided in the space around the tubes in 
a preheater also consisting of vertical tubes be
tween tube-plates; these baffles consist of plates 
iormed with apertures through which the tubes 
pas6, leaving an annuiar space between the tubes 
and the rims of the apertures for the passage of 
liquid.

1 3 1 , 5 9 5 .  E h r h a r t ,  R .  N .  Aug. 21, 1918, 
[ Convention date].

Straight tubes between headers.— Steam can 
enter either of two banks of tubes A , B , in a 
condenser o f rectangular form, from two eides, 
one being ou the top and the otlier faoing a wedge- 
shaped passage-way 6. Each bank is divided by 
a baffle 8 into two wedge-shaped bloeks in which 
steam flow© in a patli o f decreasing section to
wards an air port 4 or 4 1. Condensation water 
is withdrawn from a sump 7.

(For Figure sce riext page.)
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1 3 1 . 5 9 5 .

OOOOOOO

1 3 2 , 0 0 7 .  G e n e r a l  R a d i a t o r s  C o . ,  (As
signées of Cormier, J. 0 .). Feb. 12, 1017, [Con 
vention date].

F IC. I .

Straight tubes between Leader*; tubes of spécial 
section.— To vary the cooling effect of a motor- 
car radiator, a movable partition i6 so fitted 
opjjosite one end of the water-circulating tubes 
that the volume of water passing through the 
tubes may be varied. Water from the inlet 
chamber 7 of a radiator flows into a vertical side 
passage or header 6, through the upper set of 
tubes 2, and into the opposite header 4, from 
which it flows through the lower set of tubes to 
the outlet chamber 8. A. partition 9 fitted in the 
header 6 between the upper and lower sets of 
tubes may be moved verticallv by a rack and 
pinion 12. The tubes are wedge-shaped and in
clined downwards towards their front narrow 
edges, the partition being inclined to correspond 
with the inclination of the tubes.

1 3 2 , 3 1 7 .  H e y w o r t h ,  C .  F .  Sept.

ULTIMHEAT® 
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lylB.

l'iate apparatus.—.A calorifier d, for use in cir
cuit with a domestic boiler, is composed of u 
sériés of dished plates d1, d2 o f non-corrodible 
métal having a central disk c *providod with 
hole© c 1 near the outer edge. The various parts 
are screw connected, as shown, or held together 
by a through boit, in which case the centrai 
fianges /  are fitted with distance pièces passiiig 
through the diaphragm e.

1 3 2 , 5 8 4 .  M u n r o ,  H .  Aug. 26, 1018.
FIC.I.

FIG.3
lia/jles and partitions in tubes.

—The tubes of beat exchangers, 
for exainple o f boilers, are fitted 
with baffles which hâve wings 
a - - d substantially radial and 
parallel to the tubes and so connected by angle- 
pieces e - - h or otherwise that compression is 
necessary to insert them in the tubes c 1. The 
wings, during compression, are in contact along 
their central edgjes and divide the tube into sub
stantially equal segments. In one modification, 
the angle-pieoes are flexible, and, in another, 
pairs of wings of V-section are used. united at 
intervals along their length, to effect the saine 
puij>o6e. One Provisional Spécification de- 
ecribes baffles having hollows on their outer edges 
leaving a spiral path for the gases, and also slit 
on their outer edges to effect a better grip of the 
inner surface of the tube. The otlier Provisional 
Spécification describes baffles made from a single 
plate corrugated lougitudinally to a star or Z  

form, the provision of a stop on the baffles to 
prevent over-insertion, and the construction of 
radial winged bailles in which U-shaped portions 
are punched out from a lient strip forming two 
wings, a third wing being welded to the punehed- 
cut parts. In this last modification, the V.por- 
tions may lie in recesses in the third wing to 
prevent obstruction of the passage of cleaning- 
tools.
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1 3 2 ,8 2 8 . V a c u u m  O il Co., ( Vacuum Oil Co.). May 21, 1918.

FIG.I*

Straight tubes beiween htadcrs.—A combine*! 
fractional condenser and preheater for use in dis- 
tiliing oil consists of superposed sections eacli 
comprising a tubular condensing-unit 9, Fig. 1°. 
and a condensate-collée tin g pan 20, so arranged 
that the oil to be preheated flows dovvnwards in

a zigzag course tbrough the units 9, and the 
vapours flow in a zigzag course in the opposite 
direction. In each condensing-unit, the oil 
entering by a pipe 5 passes from one oompart- 
ment 7 of the header 8 through the upper bank of 
tubes 9 to the header 10, and back through the 
lower bank of tubes to the other compartment 12 
of the header 8, finallv flowing by a pipe 13 to 
the next condensing-unit. The vapour space of 
each unit is divided into compartments by a par

tition 23 l>et\veen the upper and lower banks of 
tubes, and transverse partitions 36, 37 are pro- 
vided in each compartment of the vapour space. 
The condensate llows along the partition 23 and 
the base plate 25, passing through apertures in 
the baffles 36, ou to a baffle 26 which delivers it 
in the pan 20. The tubular condensing-units and 
the pans are arranged so as to be easily removed 
from opposite sides o f the casing.

1 3 3 ,5 6 7 . B a y n e s , C. Jan. 21, 1919.

P l a t e  apparatus. —
Radiators, built up of a 
number of corrugated 
etrips, arranged in pairs 
to provide narrow water 
spaees and approxi- 
rnately circular air 
spaces, the ends being 
sealed in the usual man- 
ner ar9 constructed with 
transverse water - pass
ages to prevent the 
effects of choking of the 
ordinary water pass
ages. The plates 10, 11 
forming one set of water 
spaces and the plates 12,
13 forming an adjacent 
set are connected to- 
gether by eyelets 20 
through the plates 11, 12 
providing communica
tion 4 An alternative 
inelhod is to punch holes
21 in adjacent plates at the point of contact in a 
mauner to produce a burr which will effectivelv 
unité the plates. Additional securitv may be 
provided by uniting the plates with solid rivets 
22. The shape of the plates is such as to form 
air spaces 16.

1 3 4 ,2 7 7 . J a m e s. J . M ., T a lb o t, B ., and 
B a v iso n , E . G . Oct. 24, 1918.

F ICI.
FIG.5

v /

Y Y V Y v V

Plate ap[mratus.— Radiators for cooliog Huids 
are constructed of fiat hollow éléments A held to- 
gether by one or more bolts D passing through 
the aperture© A2 connecting the interiors of ad
jacent plates. In place of the separate distance- 
rings normally used in tliis type o f apparatus to 
prevent crushing on tighteuing up the boit, one 
plate o f each unit is flanged inwards to bear 
against the opposite plate, and perforated as at

4 J
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A6, Fig. 5. The other plate is flanged outward 
to form a spigot A5 which engages in the fancet 
formed in an adjacent plate. Or both plates ma y 
be ilanged inwards. The invention is stated to 
be applicable to the formation of D  or V  fronted 
radiators by staggering the spigot in relation to 
the fancet in each imit, the axis o f the aperture 
A2 being thus inclined, or by arranging two groups 
constructed, as shown in Fig. 1, at an ungle to 
the other and united by T-pieces. The plates 
may be corrugated.

i

ULTIMHEAT® 
VIRTUAL MUSEUM

for the lieating medium comprising 
interconnected annular shells 8, 9, tapering to- 
wards their upper extremities.

1 3 4 . 8 5 2 .  E h r h a r t ,  R .  N .  Nov. 8, 1918, 
[Convention date].

1 3 4 , 5 2 7 .  B e r k o v i c i ,  L . Oct. 30, 1918,
[Convention date]. Void [Published under
Scct. 91 of the ActJ.

Gills for tube8. —* A 
radiator for internai - 
combustiou engiues com
prises a nu ni ber of water- 
tubea a o f flattened, oval, 
or other section threaded 
through correspond ingly 
shaped slots in a sériés of 
parallel corrugated plates 
b arranged at right-angles 
to the water-tubes and 
connected to the latter 
and to each other by 
dipping in a bath of 
solder. The conu  gâ
tions in the plates aro 
preferably shaped so as 
to form hexagonal air 
spaoes when the plates 
are connected.

Straiyht-tube apparatus.—A surface condenser 
I comprises a shell having parallel walls 1, 2 and a 
| semi-circular bottom 3 which terminâtes in a 

condensate outlet 10. The fluid to be condensed 
enters by a port 5 and traverses two sidee- of nests 
of cooling-tubes A , B , arranged on either side of a 
central wedge-shaped passage 9 and separated by 
diaphragms 14, 15, directed towards latéral out- 
lets 12, 13 for air and non-condensable fluids.

FIG.I.

1 3 4 . 8 4 3 .  A k t . - G e s .  K u m m l e r  6c
N a t t e r .  Nov. 5, 1918, [Convention date].
Void [Published under Sect. 91 of the Act].

Plate apparatus. —  In heat- 
interchange apparatus and 
evaporating devioe6 for liquids, 
the cross-section of the vertical 
passages for the flow of liquid 
to be evaporated is eniarged in 
an upward direction for the 
purpose o f providing more 
space for tho increasing volume 
of vapour in the upper layers 
of the liquid. This end is 
achieved by providing the 
cylindrical container 1 for the 
liquid to be heated with a vessel

* - 45

1 3 4 . 8 6 8 .  R y d e r ,  X \ ,  and P l u p e r f e c t  R e  

f r i ç e r a t i o n  C o .  Sept. 3. 1918.

7 .  FIC l* Fl C iç FIC.|.b

n [il J ü\ \
Straight-tube apparatus.— Relates to réfrigérât 

ing-apparatus of the type described in Specifica
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tion 115,055, and consiste in the adaptation, as 
ice-forming surfaces, o f pairs of pipes of D-sec- 
fcion placed back to back, or of single pipes hav- 
ing a mid-feather. the pipes bekig closed at their 
upper ends to obtain an up-and-down circulation 
of the réfrigérant. In the form shown in Figs. 
2, 3, tlie pipes 4 are screwed into, and entirely 
fill the passage in, the header 1 below the freez- 
ing-tank 14, and are closed bv plugs 7 which abut 
against the mid-feather 5. Porte 6 in the tubes 
provide an up-and-down flow of the réfrigérant. 
Figs. 1— l d show various forms of the upper part 
of the tubes. As shown in Fig. 5, the tubes may 
be secured to the header bv brazing or welding, 
instead of by screwing, and may either abut on 
the bottom, or protrude and be closed by a cap or 
cap 9°. In  another modification, the pipes are 
secured to the top of the header by flanged joints, 
the mid-feather extending to the bottom of the 
header.

1 3 5 ,0 9 9 . H a r r i s ,  T .  H . March 17, 1919.

FIC.I.
Ficld-tubc and likc appara- 

iiis.— lin. air-heaters of the 
type comprising inner and 
outer tubular members, 6uch 
as Field-tube air heaters, the 
inner tube 6 is made of a non- 
ferrous ductile and non-corro
sive métal or alloy such as 
hopper or brass, and is of very 
small diameter relata vely to 
the outer tube 2. At its 
lower end 5, where it joins 
the base member 1, the inner 
tube is expanded and exter- 
naily threadod or fitted with a 
threaded enlargeinent sleeve, 
and at its upper end is bent 
to a sinuous shape so as to 
l:eep it concentrically with in 
the outer tube. In the con
struction shown, the base 
member 1 has upper and 
lower chambers 17, 16 with 
a dividing partition 4 having 
tapped holes 4° to receive the 
inner tubes 2 ; in a modifica
tion, the inner and outer tubes communicate re- 
spectively with inner and outer concentric tubu
lar chambers.

1 3 5 ,2 7 4 . P e a s e ,  E . Xi. Nov. 18, 1918.

Gills for tubes.— Heat-interchaug- 
ing apparatus consiste of vertical 
tubular members both the internai 
and external surfaces of which are 
utilized as air-heating surfaces, the 
outer one also constituting a heat- 
radiating surface. These heating- 
columns are secured in gcod met ai lie 
contact with a vertical 6eries of 
horizontal heating-tubee through 
which steam may be passed, and 
are arranged with spaces between 
each vertical tube. The heating- 
columns are U6ually constructed of 
sheet métal, but may be of cast-iron.
Several examples are described, in 
one of which a sériés of horizontal 
tubes a, supplied with steam &c. 
from a pipe d through a header h 
and fitted with baffles 6, b1 to en- 
sure correct flow of heating-fluid to 
the outlet g, are provided with a 
number o f vertical flattened tubes j smaller at tlie 
lower end, as shown in hi<?. 3, arranged with 
spaces between them. The vertical tubes are in 
close metallic contact with the horizontal tubes 
and inay be fitted with diaphragms k o f varions 
lengths, also in good contact with the horizontal

M C . 6. F I C . 7.

W
tubes a. In otber examples, the vertical tubes 
are completely enclosed in a case, air being 6up- 
plied at one end and exhausted at the other end. 
în  place of vertical tubes, bent plates may be 
used as shown in Figs. 6 and 7. Spécification 
113,298 is referred to.

46



CLASS 64 (iii), SURFACE APPARATUS &c.

1 3 5 ,7 0 9 . G i lb o d y ,
Addition to  121,905.

C . Feb. 13, 1919.
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10, Fig. 3, connected to springs 16 on can< ch s 
ing the ends of the headers.

Honeycomb mem
bers.— 1 n radiators in 
which split* parts of
tubes A are bent over
to engage the edges of 
adjacent tubes B , eacli 
part C covers an angle 
o f the tubes and a 
portion of two flat
sides The spaco be-

FIG.5. -  FIC.I.

tween tlie tubes is regiilnted by the turned-ovcr 
edges of the tubes B , as shown in Fig. 7.

1 3 6 ,2 8 1 . G o u d a l ,  A.., and Z ie ro i, X j .

16. 1918.
Dec.

Straight tubes betivecn 
headers or connecting- 
boxes.— ln  radiators for 
internal-combustion en- 
gines, o f the type in 
which banks of corru- 
gated tubular members 5 
ara located in the spaces 
sépara ting flat water-
tubes 3 connecting the 
headers 1, 2, the corru- 
gations, as shown in Fig.
4, aro so fashioned that, 
when assembled, an un- 
broken space extends be
tween adjacent» water- 
tubes and adjacent tubu
lar members*. The mem
bers are,, moreover, 
formed with flat sides 6 
which fit against the flat 
sides o f the water-tubes, and with narrow flat 
surfaces 8 extending along their longitudinal 
edges. In a modification, the water-tubes and 
the bande o f tubes are arranged horizontally. 
The flat ends o f the corrugated members may 
also constitute the walls of the water-tubes.

1 3 6 ,7 0 3 . T a y l o r ,  J . D . Feb. 7, 1919.
Plate apparatus.— A steam-heated drying-oven 

is provided with practicallv continuons shalves 
formed of flattened steam tubes extending be
tween inlet and outlet tubular headers acting as 
supports; the flattened surfaces are horizontal. 
The headers are supported on ledges 6, Fig. 5, at 
the sides, and may be of flattened section with 
circulai* ends, the flattened portions being verti
cal. The ends of the tube 8 may be circular, 
oval, or rectangular, and may in the latter case 
be welded together before welding into the 
headers 9. Steam is supplied to the headers on 
one side of the oven, through expansion bends

1 3 7 ,0 3 3 . B e r k o v i c i ,  X*. De©. 27, 1918, 
[Convention date]. No Patent granted (Seal- 
ing fee not paid).

Plate apparatus.— The éléments of a radiator 
for an internal-combustion engine are formed of 
two corrugated métal sheets d1, Figs. 2 and 6, 
which are spaced aparfc so  as to form a water 
channel a between them by offsetting one of the 
edges e o f each sheet which are at right-angles 
to the corrugations, and bringing the two sheets 
together, as shown in Fig. 4, so that the offset 
portion of one sheet is îd close contact with the 
plain portion of the other sheet. A complété 
radiator is built up as shown in Fig. 7 by arrang- 
ing a sériés o f such éléments with the apexes of 
the corrugations in contact so as to form air 
spaces b between the éléments, the structure 
being united by immersion in a bath o f tin.

Heference has been directed bv the Comptrollcr 
to Spécifications 28615/04 and 12528/06, [both in 
Class 29, Cooling &c.].
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1 3 7 .2 8 5 . V i r a t e l l e ,  M . N . May 16, 1914, [Convention date].

Bowcd tubes betuiecn heaàers.— A radiator for 
motor-cycles comprises a group of concentric 
circular tubes a arranged on each eide o f the 
traîne C of the motor-cycle and connected through

.------ U---
&

upper and lower chambers with the junctions b , c 
of the frame, which form parts o f the collecting- 
boxes. A  cover plate /  provided on each side 
support* a central ehaft c of a fan d , which is 
driven from the motor j by a belt i and pulley h .

The hot water passes to the upper junction 
through a tube l and the cooled water returns 

I from the lower junction through a tube m. The 
radiator tubes may be round or flattened.

1 3 7 ,3 0 0 . R o s a n o i f  P r o c e s s  C o ., (Assig
nées of Rosanofj, M. A ., and Perkins, H. F.). 
Dec. 23, 1918, [Convention date].

Plate apparatus.— An apparatus for carrying out 
a fractionating proces6 of the type in which the 
substance treated is passed through a sériés of 
zones, each of which is kept at a constant tem
pérature, consiste of a sériés o f liollow boxes 
through which fluid is paesed for controliing the 
température and which contain a sériés of hollow 
conduits for the substance treated. The boxes 1 
are arranged as shown and bolted together aiul 
are spaced from each other for insulation. The 
conduits consist of Hat tubes 3 arranged as shown 
and opening at the upper and lower surfaces of 
the boxes into spaces 16 surrounded by métal 
piece6 14 abutting against packing rings 18 on 
the surface of the boxes. The fluid for régulât in g 
the température is introduced through openings fi 
and withdrawn through perforated pipes 6, Fig. 4, 
extending acros6 the boxes. The liquid enters 
the tubes 3 through a header 9. attached to the 
first box and provided with a draining tube 11 
and leaves by a header 12 attached to the last

box. fn a modification, the boxes are formed of 
caetings the end portions of which are so formed 
asS to replace the curved end© o f the tubes 3.
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Tubes haüing internai partitions.
— Apparatue for cooling blast-fur- 
naco gases comprise an horizontal 
longitudinally-divided header E hav- 
ing a nnmber o f vertically depending 
tubes F  each provided with a par
tition K extending substantially to 
the bottom of the tube and fixed in alinement 
with the longitudinal partition H  in the header. 
This arrangement is designed to facilitate the 
forced circulation o f the eooling-fluid down one 
side o f the tubes* in parallol, and then upwards 
to the other half o f the header. The tubes F  are 
secured in position by 6tuds N working in thim- 
bles M on the partitions 1\. Two or more headers 
o f this type may be worked in sériés.

formed of flattened tubes having projecting ribs 
3 arranged on the tubes so  that the ribe of adja
cent tubes cross one another as shown in Fig. 1. 
In a modification, the ribs on one side of the 
tube cross the ribs on the other side. In addi
tion, bot h sidee o f the tube may be provided 
with trough-liko dépréssions 4 in contact at their 
inner surfaces to prevent the sides from oolJaps- 
ingt-

1 3 8 ,8 7 0 . G r i s c o m - R u s s e l l  C o ., (Assig
nées of Pricey J.). Feb. 8, 1919, [Convention 
date].

Plate apparatue.— An air-cooled condenser is 
constructed of juxtaposed eorrugated plates as 
shown in side view in Fig. 4, and in vertical cross- 
section in Fig. G. The condenser is connected 
by bent pipes 15, Fig. 1, to an horizontal tube 22.

1 3 8 ,0 8 0 . A k t i e b o l a g e t  X i ju n g s t r o m s
A n g t u r b i n .  Jan. 21, 1919, [Convention 
date].

Coil-tube apparatus.— A casing 1 spiit longi- 
tudinally contains separately removable coils 7 
connected to two mainfolds 5, 6. Central bailles 
9 cause the fluid in the casing, e.g. oil to De 
cooled, to follow a sinuous path in thin filins be- 
tween the turns o f the coils. S’traps 10 brace the 
coils and support the baffles. The coils are made 
by winding the pipe on halves of a double conical 
mandrel, Fig. 4, removing the xnandrel and flat- 
tening the coils so that the turns are staggered'. 
In one modification, the manifolds 5, G are diyided 
to give sériés flow through ail the coils. one of the 
pipes leading fluid to the casing passing centrally 
through ail the coils so as to obviate the necessitv 
for fitting baffle© 9, and, in another modification, 
one end of each coil communicates with a longi
tudinal manifold. the other leading to an end 
header.

1 3 9 .1 7 6 . G r i s c o m - R u s s e l l  C o ., (Assig
nées of Jones, /?. C.). Oct. 26, 1918, [Conven
tion date].

Tubes of spécial section. —  Oil coolers and 
similar apparatus comprise tubes arranged be- 
tween headers 4, 14, the tubes being circular in 
form at the headers but of different cross-sections 
between their ends. The feed drum comprises 
two chambers 7, 8 arranged with a baffle 9 be
tween to provide for circulation of the oil through

1 3 7 ,6 5 3 . A k t ie b o la g 'e t  L ju n g s t r o m s  
A n g t u r b in ,  and Z i ju n g s t r o m , F . Feb.
22, 1919.

Ps 2136.
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the tulx >1 The cooling-fluid passes from the in- 
ài iound the exterior of the tubes, being

directed by baffle plates 20, to the outlet 3. The 
tube plate 14 is constructed so as to be floating 
to allow for expansion and contraction o f the tube 
and is fitted with a cover 13. The tubes are of 
uniform perimeter but are closed together along 
the portion between the tube plates so that the 
passage of the oil or other liquid will tend to

case of oil-coolers provides for the necessary 
scouring action inside the tube to prevent oil 
from congealing on the surface and reducing the 
efficiencv of the apparatus.

1 3 9 ,3 6 4 . C h cw , L .,  and J en n in g*s , W . F .
May 34, 1910.

scour the surfaces and prevent the liquid con
gealing on them. Varions forms of cross-section 
are described of which the forms shown in Figs. 
9, 11, and 12 are examples. The tubes aro formed 
in roller <jies which are opened for the passage 
of the ends and then closed for the intermediate 
position so that the desired cross-section is pro- 
duced.

1 3 9 ,1 7 7 . G -r is c o m -R u s s e l l  C o ., (Assig
nées of Jones, R. C-). Oct 26, 1918, [Conven
tion dateJ.

Fl C l.

Tubes of spécial section .— Apparatus for cool- 
ing oil and other liquids is constructed in the 
ordinary manner with a cylinder shell 1 liaving 
inlet and outlet passages 2, 3 for the cooling- 
fluid, but with tubes 5 of flattened cross-section 
for the liquid to bo cooled. These tubes 5 hâve 
cvündrical ends and are bcnt to U-shape, one 
end opening into the inlet portion of the feed- 
drum 8, and the other end into the outlet portion. 
The two parts of the header 8 are separated by a 
plate 10. A vertically-arranged baffle-plate 4 îs 
disposed as shown to guide the cooling-fluid. Tt 
is statçd that the flatteniug of the tul>e in the

Straight tubes between hcadcrs or connecting- 
boxes.— lu  atmospheric water-cooled condonsers 
for réfrigérâting apparatus the vertical headers 
c, e are divided so as to provide groups of tubes /  
o f gradually diminishing capacity from the inlet 
for the gas at the bottom to the outlet for the 
liquefied gas at the top, whereby an even velocity 
of flow of the gas is maintained. The tubes /  
are preferably reduced at the ends so that they 
lie close together, and are autogenously welded 
or otherwise secured in sockets J intégral with 
the headers. The headers are formed with de- 
flecting plates d and with pockets in which the 
liquid collects, the pressure of the iucoming gas 
forcing the liquid gradually to the top. Water 
supplied from a tank n is distributed by a per- 
forated pipe o. The liquefied gas tends to ac- 
cumulate at the reduced ends of the tubes and 
thereby to facilitate condensation. A receiver nl 
is provided.

1 3 9 ,7 1 8 . B u r le ig -h , J .  W . July 23, 1919. 
Addition to 116,481.

d a te apparatus.— A lieat-dissipator for an en- 
closed dynamo-electric machine lias zigzag
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FIC.4.
I
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, - i i l t L 1 i'j, i ' , i  ' P k

a - : : 1 j r
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n c.i.r

passages 11. 12 for the circulation of tlie hot. air 
of the machine by way of the ports 7, cokl air 
being supplied by a fan 16 through central and 
cxternal passages 13, 14, 15.

VIRTUAL MUSEUM
A wire may be coiled between

ULTIMHEAT®

subject-matter. 
the walls of the plates to provido a circulions 
path for the water. Similar éléments may be 
einployed in a bath-water heater, as shown in 
Fig. 3, (Cancclled), the wire i being coiled be
tween the walls </, h o f t lie éléments. The plate

F I G . 3.
(pJMcelUd)

éléments may also be ii-sed in domestic radiators 
through which an air current flows, and in other 
apparatus. This subject-matter does not appear 
in the Spécification as aocepted.

1 3 9 ,7 5 0 . C h a r d a r d , J .  B .  D . L ,  March 
3, 1919, [C'onrration date].

Fl G J. FIC.2.

Plate apparatn*.—.The cooling-elements of 
motor-vehicle radiators are constituted by co
axial thin hollow plates a, b. c , of cylindricnl, 
conical or paraboloidal form, the innermost élé
ment c  being permanently connected as by solder- 
ing at c 1, c 11 to the fiat faces of the headers d . 
while the other éléments are connected to the 
headers by pipes a1, a11 having disconnectible 
joints to allow the éléments to be detaehed. The 
plates may be made of copper.

The Spécification as open to inspection under 
Sect. 91 (3) (a) comprises also the following

1 4 0 .5 5 3 . W a d e ,  P .  W . Feb. 8, 1919.

FIC.7.

8 FIC.4.

f f w n )
Plate apparatus; headers, forms of.— In radia

tors for internal-combustion engines, heating, 
cooling and condensing apparatus comprising 
circulating tubes or éléments connected by top 
and bottom tubes to the dépending and upstand- 
ing portions of tanks of L-shape in section, the

5L J)2
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(Hi er closed ends 9 of the connecting-tubes 5, 
1  ̂ are supported and positioned by projecting
lips or Ranges 8 on the horizontal portions of the 
tanks 1, 10. The open ends 4 of the connecting- 
tubes are soldered to the walls 3 of the tanks, the 
opposite walls 6 preferably having openiugs closed 
by plates 7 subsequently to the soldering opera
tion. The circulating éléments may comprise 
hollow plates 13, Fig. 5, bent to zigzag fonn to

produce a honeycomb appearance, two of these 
being secured in a single tube 12 at each end, 
or they may be formed o f straight gilled tubes 17, 
Fig. (3, the connecting-tubes 19 being flattened 
at the base to facilitate assembly. The connect
ing-tubes may be passed over flanged apertures 
20, Fig. 7, on the tank walls, and be bedded 
agaiust a résilient washer 21, the closed ends 
being 6oIdered at 22 to the supporting lip 8.

1 4 0 ,6 2 0 . A d a m s , W . April 17, 1919.

Coi].tube apparat un.— Apparatus
of the type described in Spécification 
27499/13, in which two coiled pipes 
one withiu the other are utilized for 
heating and cooling fiuids, is pro- 
vided with two tubular pillais d, e 
secured to the top of the casing c 
containing the coiled pipes a, b. One 
of the pillars lias a hot-water outlet 
14 enclosing a steain chamber /  the 
lower end of which is connected with 
the steam coil a. The lower end of 
the water outlet 14 is connected to 
the water-pipe b. The bottom of 
the pillar e is connected to the lower 
end of the water-pipe, as shown. 
Combined stop and supply valves are 
secured to the pillars, the stop valves 
il, v  being controlled by a hand- 
lever. The supply valves ni, n may 
be regulated to vary tl»e tempéra
ture of the outflow.

V  ■ • I  • 1 miÿ—t  *
J 1 »  1

C o v cn try  M o to r  F ittin g-s Co., 
and G a r r a tt , X*. June 2,

1 4 0 ,6 6 2 .
T y le r , W . S
1919.

Gills for tubes.—  
Corrugated sheets 3 
filling the space be- 
tween fiat tubes 2 o f a 
rndiator are flattened 
where they corne into 
contact with the tubes, 
as at 3°, the crests of 
the corrugations of ad
jacent sheets touohing 
at other points.

FIC. I. 2

1 4 0 ,9 5 4 . B ro w n , C. A . July 9, 1919.

Honeycomb and like 
tube apparatus; tubes 
with nozzles.— Tubes 
for honeycomb radia- 
tors or for forming 
flared ends to straight 
t u b e s  in heat-ex- 
change rs* are c o n - 
structed with a IkmIv 
5 of cylindrical cross- 
section, a polygonal 
end 8, and connecting
parts in two stages, the first 9 having flat faces 
11 parallel to the axis of the tube and the second 
10 o f prismatic form. The part 10 may also havo 
curved faces. The parts 9, 10 may be spiraliv 
twisted, as shown in Fig. 5.
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1 4 1 ,0 9 7 . R e a v e ll, J . A .,  and K e s tn e r  
E v a p o ra to r  6c Engineering* Co. Dec. 4,
1918.

FI C. I.U -tube apparatus.
— Apparatus for cool- 
ing gases comprises 
on© or more cham- 
bers d1, d2 fitt-ed with 
a number of upright 
U .tubes A of small 
diameter through 
which a cooling- 
liquid circulâtes, 
batHes B b e \ n g 
located between the 
limbs of the tubes to 
cause the g a s e e 
entering by the inlet 
d3 to descend and 
then ascend in the chambers. The tubes coin- 
municate with headers at the top. Means may 
be provided for tapping the tubes automaticaily 
or otherwise to prevent the accumulation of dust.

1 4 1 ,2 1 0 . P lu m b rid ^ e , D . V
1919.

Straight-tube apparatus having 
internai baffles. —  A condenser for 
volatijo solvents is formed of tubes 
containing hexagonal bafîles 16 on 
a central rod 17, as shown.

May 14, 

FIC.2.

16✓
17

& e

1 4 1 ,3 3 4 . S o c . A n o n . pour l 'E x p lo ita 
tio n  d es P ro céd és W estin grh ou se-
L eb lan c . April 5, 1919, [Convention date].

F IC.».

Straight tubes between headers.— in a surface 
condenser having a partition or screen G causing 
the steam to pass downwards from the inlet A 
and enter the tube nest at the lower part, the 
partitions P1 in the headers so divide the tubes 
into a number of crescent-shaped groupa that

ULTIMHEAT® 
VIRTUAL MUSEUM

the pat lis taken by the steam from the different 
inlet points to the air outlet channels F  are ail 
equal.

1 4 1 .4 6 9 . B o o th , C. F ., and G illiso n , T .
March 3, 1919.

FI C.2.

Plate apparatus. —  Relates to radiators for 
interual-combustion engines or like surface- 
apparatus of the type comprising a number of 
pairs of métal plates with protubérances stamped 
in them so that, when they are arranged in juxta
position, two sériés of spaces are formed for the 
passage of the heating and cooling fluids respee- 
tively. In the construction shown in Fig. 2, 
the pairs of plates A are United round their entire 
m&rgin D and are provided with relatively large 
convex and concave dépréssions B out of which 
central flanged apertures C of relatively small 
dimensions are pressed, these apertures forming 
tubular water passages communicating between 
the water spaces C1, and also spacing the pairs 
of plates apart to form the air spaces E. In the 
modification shown in Fig. 3, the dépréssions B 
are not perforated, but are flattened at their axes 
where they contact with the next pair of plates. 
Each pair of plates are united along one pair of 
edges, and spaced apart along the other edges 
so as to form water passages II. Pairs of plates 
are connected along the lutter edges by distanee- 
pieces T so as to form air spaces E , and smaller 
dépréssions G are formed at the opposite sides of 
the plates to the dépréssions B so as to contact 
with each other in the water spaces II. The 
joints are completed by dipping in solder.

1 4 1 ,5 4 6 . S c a n e s , A . E . L ., and M e tr o -  
p o lita n -V ic k e r s  E le c tr ic a l Co. June 4 
1919.

Straight tubes between headers.— The tubes 9 
of a condenser are so spaced that, near the steam 
inlet 2 and at the sides, straight parallel lines 
of steam-flow between the tuhes are in the saine 
direction as the flow of entering steam. while in

ô3
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the centre of the condenser and near tlie air 
outlet 3, tlie parailel Unes are at right-angles 
thereto.

1 4 1 ,5 9 6 . XVîosses, A . J . H ., S e a r le , C.,
and S c e a le s , H . Zj. Sept. 2, 1919.

F IC . 2
Plate apparat us.—

Radia tors are built 
up of corrugated 
tubes or plates 3 
formed of single 
sheets of métal 
which are in the first 
place bent to the 
shape shown in Fig.
2, a met allie core or 
sépara tor 5, of a 
width slightly less 
than that of the 
parti y formed tube, 
being used to form the water space and the edges 
of the tube being left free until the tube is passed 
through a pair of corrugated rollers. These 
rollers are formed with side corrugations at a 
greater distance froin t lie centre than the main 
ones which bend the tube 3 and the separator o 
for acting on the edges 2, 4. The separator is 
rernoved by oponing up the edges 4, and the edges 
4 are preferably soldered together after the tubes 
are assembled to form the radiator together with 
hollow tubes 12 for the passage of air or otlier 
cooling medium. The tubes 12, 3 are soldered 
together, thus forming a watertight connexion 
bet-ween the inner ends of adjacent tubes 3 at 
the top of the radiator. The outer ends of the 
tubes are bent up at 13 and secured by solder.

1 4 1 ,7 9 2 . H o ck in g , H . Jan. 20, 1919.

Straight-hibc apparatus having internai baffles. 
— In the class of condenser in which the lower 
part of condensing-tubes 1 retains the con-

densate to cool it, the tubes 1 mav be fitted with 
retarding devices 20 or close-ended filling tubes.

1 4 2 ,0 7 1 . H a r te r , E . April 23, 1919, [Con.
vention date].

Gills for tubes. —  The 
heat-exchange apparatus 
described in Spécification 
127,565, comprising con- 
centric tubes having gills 
s’haped to form fixed 
guide-vanes for a centri- 
fugal fan, is employed in 
radiators for cooling the 
circulating water of the 
motors oi vehicles or 
stationary engines. The 
fan inlet may also be 
provided w i t h fixed 
diffuser plates. In the 
radiator shown in Figs.
1 and 2, the blades A of 
the fan are carried by 
plates 13, C, the plate C 
being attached to a boss 
D keyed to a shaft e 
driven by a pulley from 
the motor. The gilled 
tubes Z , a are hard- 
soldered in bosses on upper and lower headers 
N, O, and are enclosed by a perforated casing a. 
The headers hâve screw-threaded bosses F an<J 
nipples It wherebv tliey are secured to the fron ;
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and back f ram es-. In a modification, shown in 
jpjcr. 3, the fan g is carried by the fly-wheel /  
0f°the motor, the cooling-tubes being located 
within the rim of the fly-wheel and secured by 
the headers j, H o  a fixed plate l carried by arms

be

ULTIMHEAT® 
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contained in the pipe 21. The air to be heated 
is drawn into the apparatus by a fan F and 
escapes through an outlet O.

is drawn in through the openings between the 
arms m and is discharged through latéral open
ings h in the fly-wheel. Spécification 137,274, 
\Cla88 110 (i), Centrifugal and screw fans &c.J, 
is referred to.

1 4 2 , 3 5 2 .  B a e t z ,  H .  June 28, 1010.

Serpentine-pipe apparatus. —  An air-heating 
apparatus comprises steam inlet pipes 2, 3 dis- 
pdsed along the inner surfaces of two contiguous 
\valls and connected to the lower drain pipes 
-  » 3l by sets of coils provided with terminal 
b°nds b , b1 of unequal size, the individuel pipes 
of the coils being disposed in distinct planes and 
111 staggered relation. The nipples n9 n1 by which 
the coil pipes are connected to the steam and 
drain pipes are alternately of different height and 
disposed in different planes. The drain pipe 3* 
ïs connected by an elbow fitting 8 to a water- 
collecting tube 10 containing a water discharge 
\alve under the control of a thermostatic device

1 4 2 , 4 5 4 .  S o c .  d e  C o n d e n s e u r s  D e l a s .
April 30, 1010, [ Convention date].

Tube-plates.— Viscous liquids, such as oils, are 
allowed to fall in separate drops over the sur
faces of superposed internallv-cooled tnbes so that 
the drops spread in a short film over each tube 
and then reform independently and fall to the next 
tube. The apparatus comprises a sériés of tubes 
A enclosed in a casing to exclude dust, and a 
sériés of spaced nozzles B through which the oil 
is distributed. The cooling water flows through 
the tubes in a sinuous path from the bottom to 
the top. In. the caste of lubricating oil for elec- 
trical apparatus where it is important to prevent 
the entrance of water into the oil, the water boxes 
or headers D may be separated by a space from 
the end tube plates F  of the oil chamber. In 
addition to this, the oil chamber may communi- 
cate with a chamber containing an hygroscopic 
substance. To minimize the danger of water 
leakage, the water may circulate under reduced 
pressure.

1 4 2 , 4 8 1 .  M a f c o s s i ,  A .

vent ion date j .

C o n c e n t r i c  
or jaeketed straight- 

i t u b e  apparatus.—
Apparatus applicable to 
radiators for motor- 
vehicles comprises a 
sériés of interchange
able cooling éléments 1 
connected to coramon 
inlet and outlet pipes or chambers 10, 11, and 
composed of end boxes 2, 3 and one or more gilled 
water tubes 4 having concentric air tubes 6, 7 
passing through them. Valves 12, 13 are pro
vided at the connexions between the boxes 2, 3 
and the common chambers 10, 11 so that any 
élément may be eut out of the circulating 
System. The air tubes of an element communi- 
cate with a single inlet and outlet bend at the 
top and bottom, as shown in Fig. 2. The valves 
are adjusted by first removing screw-caps 16,

April 30, 1919, [Con- 

FIC/3.
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3, and screwing the valve stems into or out 
ts 17 on apertured sleeves 14, the irmer ends 

of which form valve seats'. The sleeves 14 are 
attached to the end boxes, and the éléments 
may be rcmoved by first disengaging one water- 
chamber 10 from ail the sleeves. Stops 21 are 
provided within the end boxes of the eiements

FIC.2.
F IC . I.

pipe 24, the cooling structure may be swung dow 
out of the casing for inspection &o. In a modi 
fication, the radiator casing may be pivoted to th< 
châssis of the vehicle and be turned down, the 
cooling structure being fixed. The water tubes 
may be détachable from their end boxes 2, 3.

to lirait the inward rnovement of the valves. 'J he 
front of the radiator casing 221 may be provided 
with a perforated cover-plate 25. The whole of 
the éléments and inlet and outlet chambers may 
bo mounted within the casing by means of pivots 
23 at the base and removable securing-pins 22 
at the top, so that after removal of the steam

1 4 2 ,5 1 9 . B a r b e t  et fils  et Cie, B . Oct. 0
1917, [Convention date]. Addition to  131,321

Straight t u b e s  between 
headers.— In a tubulous heat- 
exchanger for use in apparat-us 
for producing oxygen and 
nitrogen by the continuous 
rectification of liquid air as 
described in the parent Spéci
fication, long tubes 3 of small 
cross-section are enclosed by a 
casing 4 terminating in cham
bers 7, 11 of large cross-section, 
the ends of the tubes being 
spread out to facilitate their 
connection with the tube-plates. 
The tubes are spaced apart by 
small rings 5 soldered or other- 
wiso secured on the tubes. The 
chambers are fixed to the ends 
of the casing after the tubes 
hâve been expanded in their 
tube-plates, the chambers being 
secured by bolts passing through 
flanges 10, 13.

F IC . I

1 4 2 ,5 2 2 . A u d ia n n e , P . Dec. 7, 1918.

Straight tubes between headers; straight-iube 
apparat us having internai baffles in tubes.— In a 
heat-exchanger for use in the contact process for 
making sulphur trioxide or snlphuric acid, in 
which the gases from the contact chambers cir- 
culate through a chamber A from an inlet O to 
outlet 11 and the gases on their way to the contact 
hainber pass through tubes 0 , which traverse the 

chamber A, lrom inlet E  to outlet F , the cross- 
sectional area o f the interior of the tubes is 
substantiallv equal to the crcss-sectional area 
of the space outside the tubes. The dimen
sions of the exchanger with respect to the 
cther paits of the plant are such that the speed 
of the gases is about 34 métrés per second, and 
the surface for heat-exchange is 5 square métrés 
per ton o f S03 per dav when the gases are to 
be heated to 220° G., and 25 square métrés when 
the gases are to be heated to 325° C. Thrott-ling- 
devices to give the gases a rotary rnovement are 
placed in the lower ends of the tubes C, and the 
outlet dôme F  is fitted with conical partitions 
D 1, D 11, D 111, between which approximately 
equal volumes of gas will pass.
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1 4 2 ,6 6 6 . P o r t e r ,  W .  H .  May 14, 1910.

Transverse distributing-partitions.— In a steam- 
l.eated water heater, the incoming water is distri- 
buted over the ends of the steam-tubes by a plate 
7 having holes of larger diameter tlian the tubes.

1 4 2 , 7 1 5 .  J a c k s o n ,  W .  J .  M e l l e r s h - ,  ( Griscom-Russell Co.). July 28, 1919.

Straight tubes passing through 
helical baffles; expansion of v
tubes providing fo r ; internai 
baffles in tubes; casings, con
structions and forms of.— In 
heat-exchangers having straight 
tubes 8 passing through a helical 
baffle 19, this baffle is made* 
of a number of sections each 
comprising a single turn.
Fig. 5 shows one forrn 19e 
made of sheet- métal, shown in 
Fig. 1 as spaced apart by sleeves 
19& upon rods 19®. Fig. 13 
shows another form 52 in which 
a spacing flange 50 is attached 
to the edge. Various forms of 
complété apparatus are de- 
scribed; in one, Fig. 1, a central 
tube 7 leads to an outlet 10 
in the header 0, cooling water which has passed 
to the sliding head 21 through the small tubes 8.
In the form shown in Fig. 7, expansion or con
traction of the tubes 8 is provided for by an 
expansion ring 30 in the casing, tins form also

showing a single flow for cooling water from 
header 32 to header 33. The tubes 8 may be 
fitted with strip baffles 25, Fig. 3, reversely 
twisted from a central fiat part 26.

1 4 2 , 9 3 3 .  S m i t h ,  H .  R .  M e l l a n d - .

Honcycomb and like tube ap
paratus. —  In heat-interchanging 
apparatus sucli as radiators for heat- 
ing buildings, honeycomb radiators 
for motor-cars. &c., an electro- 
lytically - deposited multi - tubular 
cell d, Fig. 1 , is joined integrallv 
w*fh the other portions of the 
apparatus, such as the header a,
SunïP b j and inlet and outlet con
nexions c, / ,  so as to produce a com-
Tk raĉ at<)r or radiator section.
Ine process consists in joining the 
mu 11i-tubular core of fusible métal 
°n which the deposit is to be made 
U) the headers &c. by soldering or

Feb. 14, 1919. 
FIC. I . F I C . 6
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so as to produce a continuous 
metallîc joint, depositing the métal over tlie 
whole, and subsequently removing the métal 
of the core by melting. The core on which 
the deposit is to be made is preferably 
made by running the fusible métal in a molten 
condition into a mould, comprising a base h and 
a lid k. Figs. 6 and 8, each having a sériés of 
holes i into winch a number of removable pegs 
m corresponding with the tubular parts of the 
cellular structure are fitted. The core is then 
joined to the aluminium or ofcher métal header 
and sump &c., and forms the cathode in an 
electrolytic bath of which the anode is formed by 
a sériés of métal: pegs r, Fig. 11, projecting 
through the holes of the core and held between 
condueting-plates q of aluminium. The fusible 
métal core is finally removed by immersing the 
whole in molten métal at the correct tempéra
ture, or by means of a mulfle furnace. The com-

FIG.II.

plete radiator may consist either of a single sec
tion as produced or of several sections bolted 
together.

1 4 2 ,9 3 8 . T u rn b u ll, N . X .  Feb. 15, 1910

Plate apparatus.— The heat of the 
crude gases passing in the flue A 
from the blast furnaces is abstracted 
by previouslv cooled gas passing 
through fiat plate éléments B , and 
by cold air passing through similar 
eiements B1. After being purified 
and filtered, the gases pass through 
the duct C to be re-heated by in- 
coming hot gases. Fig. 5 shows a 
section through the mouths of the 
plate éléments B.

F IC . I :

/? - * = " ( ) '  1----- y  T "ÎV f=d /V\ >— -  , 
— . B'— ^ 7

\ o / \ \  D ' i \  D / \  0  /  '
* X v  i

F I G . 5
. B

1 4 3 ,1 7 9 . C h ard ard , J . B . B . X j .  May 14,
1919, [Convention date], FIG.2.
Plate apparat us. —  A 

motor-car radiator com
prises a variable number 
of concentric c-ooling 
units detachably con- 
nected to a rear collect- 
ing column c  communi- 
cating with top and 
bottom tanks d , e , and 
divided by partitions into 
upper and lower parts 
without direct communi
cation, whereby the cool- 
ing effect may be varied 
or a damaged unit may 
be removed for repair 
without affecting the re
in ainder. The units con
sist of hollow co-axial 
cylindrical plate éléments* 
a each having two aper- 
tuçed plugs /  engaging

similar sockets h in the upper and lower parts of 
the collecting-column c respectivelv. When an 
element is removed, the corresponding sockets are 
closed by conical plugs. The éléments may hâve 
ribs or gills b.

lhe Spécification as open to inspection under 
Sect. 91 (3) fa) comprises also the employment 
of rectilinear or elliptic plates, shells, or tubes, 
either srnooth or corrugated, or honeycomb élé
ments. This subject-matter does not appear in 
the Spécification as accepted.

144,413. ÎV IcOustra , J. M a rd i 26 , 1919.

Straight-tubc apparatus having internai baffles 
in tubes. Relates to atmospherie condensera for 
use in connexion with refrigerating apparatus of 
the type comprising a sériés of vertical tubes c 
connecting top and bottom headers a, 5, the gas 
to be condenser! being introduced in the bottom 
header /», and the condense discharged from the
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t p header. According to the invention, the 
tubes c are fitted in the interior with a sheet- 
metal spiral d or an aggregation of twisted wire or 
„ auze whereby the gas is caused to travel in a 
circuitous path and the eondensing etleet is m- 
creased. A perforated distributing pipe c is pre- 
ferably located in the bottom header b so as

equally to distribute the gas to the sériés of 
tubes c. The cooling water is allowed to fall on 
to the tubes c from a trough g having overflow 
notches h, and the tubes are indented, ribbed, 
or provided on the exterior with spirally wouud 
tow i to delav the descent of the water.

14 4 ,7 3 9 . R a u , R . Juno 12, 1010. [ Conven
tion date].

A  b  n G . 5  G‘  r— \ O

F! G.2

liollow axle B  divided into compartments 
larger b of which passes vapours into the coils 
and the smaller b1 passes the condensate back 
into the shaft. The coils rotate in a drum G 
in which is the cooling water or the liquid or 
air to be cooled. Fig. 2 shows a de vice with 
Hat spirals, but other forms of coil-tubes may 
be used. The shaft may carry the condenser and 
tiie cooler of a freezing machine as shown in 
Fig. 5, in which the rotary compressor M draws 
gases from the cooler A* through the compart- 
ment b and compresses tliem into the coil A , the 
condensate passing by the passage b1 past a valve 
X to the coil A1 immersed in brine in the casing 
G 1. If air to be cooled passes through the casing 
( i 1 a fan O is provided.

ULTIMHEAT 
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1 4 4 ,8 7 0 . T r its c h , D . T ., B o o th , C. P ., 
and G -illison, T . May 30, 1919.

F I C . 2.Plate apparatus.—
Pelâtes to surface- 
apparatus for the trans- 
ference of beat of the 
t y p e comprising a 
number of corrugated 
sheet- - métal plates 
assembled to f o r  m 
tubes for the passage 
of air with narrow 
spaces between for the 
fîow of water or the 
like. According to tho 
invention, the ap
paratus is built up of a number of pairs of plates 
having rounded eorrugations 1 with short inter- 
spaces 2 between the eorrugations arranged in 
staggered relation, the convex face of the corru- 
gations being provided with transverse channels 
6, longitudinal channels 7, or botli, except at the 
marginal portions so as to provide passages 5 
for the water without the necessity o f  enlarging 
or expanding the ends of the tubes 4. Small V 
(.r like shaped projections 3 are pressed out of 
the interspaees 2 between the eorrugations so 
as to interengage wlien the plates are assembled 
and prevent their relative movement. Projections 
8 are also stamped out of the eorrugations or 
the interspaees near the edges of the plates to 
iill up the interstices between the rows of tubes 
and to retain the solder 9 wlien the apparatus 
is dipped.

Coil-tube apparatus. —  A condenser or cooler 
comprises one or more coils A rotating on a

1 4 5 ,5 4 0 . B isen w erk  J a g stfe ld
May 17, 1918, [Convention date].

G e s.

Straight tubes between headers; transverse dis- 
iributing-partitions.— A blast and gas cooler for 
use with gas générât' rs comprises upper and 
lower headers 3, 2 in which tubes I are fitted. 
Ilot gas enters at an iulet •>, passes through the
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tubes 4, and escapes by an outlet 6. Cold air 
enters a chamber 11 by an inlet 13, passes up a 
centre tube 15 into a chamber 12 and through 
annular gaps 9 in a partition 8, is heated by con
tact with the tubes 4, and leaves by an outlet 14.

1 4 5 ,6 5 2 . R o sa n o ff P ro c e ss  C o., (As
signées of Pcrkins, / / .  F.). July 2, 1919, [Con
vention date]. S o Patent granted (Seal in y fcc 
not paid).

FIC.I.

Plate apparatus.— Coolers 3, 15 forming part of 
an apparatus for distilling petroleum &c. are

formed with jacket 4 and cooling plates 7, 8 ex- 
tending alternately from ono side of the jacket 
to the other at right angles to each other, so 
that the vapours take a circuitous course, pass- 
ing through side passages 9, 10 alternately.

Référencé h as been dirccted bxj the Comptrollcr 
to Spécification 18579/02. [ Class 32, Distilling 
&c.].

1 4 5 ,6 7 2 . M c K in n o n  In d u s tr ie s , Iitd .,
(Assignées of Boblctt, K. A/.). Oct. 1, 1914, 
[Convention datej .

FIC.I. FI C.2. F I C . 3.

sg
y

C
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Plate apparatus.—  F IC .6.
In bending metals ^  ~  ^  CÜ
into a succession of 
oppositely - disposed 
loops to form sheet- 
metal radiators for 
automobiles &c., the 
métal is alternately
bent so as to form an offset portion, and the otï- 
set portion then bent intermediate its ends to- 
wards the finished portion. In making a radiator 
as shown in Fig. 1, a continuons sheet-metal strip 
is bent to the form shown at a, b , c , d , Fig. 0, 
and the strip then fed along through the space of 
one loop. The part b, c  is then bent about the 
point c l to bring the end a against the part c , d 
to form the lower loop. The inclined portion of 
the strip is then bent to complète the top loop 
and form the U-shape for the next loop. Latéral 
shoulders and recesses 2 serving as water chan- 
nels are formed at opposite sides of the loops 
and longitudinal grooves 3 in each loop. The 
product may be straight throughout or tapered 
in one direction only or provided with only one 
set of shoulders or off-sets. Radiators o f the 
form shown in Figs. 2 and 3 may also be similarly 
made.

1 4 5 ,7 4 5 . W orthing*ton P u m p  6c IVIa- 
ch in ery  C orp oration . (Assignées of Stone, 
•/. D.). Sept, b, 1917, [Convention date].

Straight-tubc apparatus ; casings, construction 
and form s of. — The foundation of a turbine or 
other steam-engine is used as the shell of the 
condenser of the engine. The condenser may be 
of the surface or the jet type. In one form, the 
concrète foundation 10 constitutes the steam space 
of the condenser, the exhaust steam entering 
directly by an inlet 15. To allow for expansion, 
an annular space 17" is loft between the exhaust
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pipe 11 and the inlet 15; the space 17« is closed 
by a métal plate 16 with one edge secured to the 
pipe 14 and the other embedded in the concrète. 
A free exhaust 30, air outlet 34, and condensate 
outlet 32 are formed in the concrète. At each 
end of the condenser are tube-plates 18, secured 
within rings 17, and preferably seated against 
fl anges 19. The water-boxes formed by the rings 
17 and tube-plates 18 are closed by heads 37.

FIC .3.
16x ,/7<V4/5 ,s

Braces 21, 22 and 39, 41 are provided in the steam 
space and the water-boxes. Sagging of the cool- 
ing-tubes is prevented by perforated plates 23 
held by cross-braces 24. The tube-plates are 
supported against air-pressure by stays 25. The 
tubes in the upper part of the condenser, Fig. 3, 
are arranged in vertical sets with channels at 
intervals between them, and in the lower part 
are arranged as shown with short downwardly- 
leading openings 29 and with a baffle 35 under 
which the air escapes to the conduit 34.

1 4 6 ,1 3 0 . P r e s s e d  M é t a l  R a d i a t o r  C o .,
(Assignées of Sonneborn, C.). June 22, 1916, 
[Convention date].

FIC.I.

L X
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Headcrs and tube-plates, constructions of.— 
Tubes 10 enter the slightly coned inturned aper- 
tures 9 in a dished thin métal header 2 and are 
welded thereto. The outer halves 1 o f the headers 
are united to the inner at their flanged edges 3 
by welding.

1 4 6 .5 0 6 . Z iillie , S .  M . April 18, _
[Convention date] .  Void [Published under
Sect. 91 of the Act].
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T ub e -plates, constructions of.—-A secondarv 
tube plate 3, 4 is fitted in front of each main 
tube plate 1, 2 of a surface condenser so as to 
form fiat chambers S, S1, into which leakage 
water drains and is led out by passages 13, 14 
to the main air-suction line. The plates may be 
secured by spacing rings 7. 8 and by expanding 
certain tubes 9. 10, 11, 12 at one end only into 
the two plates at l 1, 3 ‘ , the other being a sliding 
fit in the secondarv and passing through a stuff- 
ing-box 2 1 in the main tube-plate, or studs n1 
with nuts n2 may hold them.

1 4 6 ,6 3 3 . T h o m p s o n ,  W . P . ,  (Fours et 
Procédés Mathy Soc. i4non.). April 12, 1919.

FIC. 3

Tubes of spécial materials. — llea t is inter- 
changed between fluid streams circulating parallel 
to one another through and around connected re- 
fractory pipes in superposed tiers. The waste 
gases for example, used for lieating, flow from the 
interior 4 of one layer o f pipes to another by 
means of headers. The air &c. being heated 
passes through the spaces 10 outside the pipes 
from layer to layer by means of gaps 21 in the 
edges 3 of the refrac tory sections 12 at the points 
where communication is desired. The pipes may 
be of triangular cross-section or may be rect- 
angular without ribs or flanges 3, the passage of 
air from one tier to another being effected by 
bevelling a corner of an element at the desired 
place.
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VIRTUAL MUSEUM nijht tubes be-
tween headers. —  A 
UibulaA heating - grid 
for the tanks of wash- 
ing-machines is made 
b y forming two headers

Tuly 31, 1019. 

FIC.2. 2

T

and a set of connect
ing-tubes in halves 1, 2 each fr. ni a sheet c i 
métal suitably etamped and slotted and united bv 
welding at their contiguous edges.

1 4 8 ,0 3 5 . W illia m s , L . W . June 23, 1919.

Gills for tubes.— A 
collar c  adapted to be 
slipped over the steam- 
fcube or the like frorn 
which beat ig to be 
radiated, bas a ri b a 
preferably of crinkled fc.-rai, pressée! cold upon it 
and the two are welded together.

1 4 7 ,3 9 7 .*  M c K e a n , J . G-., and Jones.
' R . F . Dec. 6, 1919.

Field-tube apparat us. 
— A heater comprising 
a casing enclosing a 
number of horizontal 
closed - ended steam - 
heating tubes is fitted 
with concentric bailles 
directing the fluid to 
be heated backwards 
and forwards over con
centric groups of heating-tubes. The fluid enters 
the casing a through the inlet b and flows back
wards and forwards around baffles m , q , l 
arranged between steam tubes e of the Field type, 
which are sopplied with steam through a braneh g 
communicating with tlie space between the door /  
and the outer tube-plate i. The heated fluid is 
discharged through a central port o. The con- 
densate collects in a pocket k at the bottom of 
the exhausb chamber d.

1 4 7 ,9 7 3 . R a n d a ll, J . R ., and W in te r -  
flood, A . J . April 11, 1919.

Tubes of spécial section. 
— Motor - car radiator 
tubes are constructed 
with one or more tubular 
waterwavs 21 and narrow 
waterwavs 22 of waved 
form on either side of 
them. The tubes are 
assembled so that the 
passages 21 in one tube 
are between those in 
adjacent tubes so as to 
leave sinuous airways 
through the stack.

1 4 8 ,3 9 4 . B o w m a n , R . J. Aug. 2, 1919.

Plate apparatus.—-A heat- 
oxchanger with air tubes con- 
nected together at their en- 

1 larged ends thus forming water 
j passages lias multi-tube units 
1 made bv pressing a sheet of 

métal successively into tho 
flûtes of a mandrel. Fig 3 
shows three flûtes the métal 
having just been pressed into the first.

1 4 9 ,2 2 4 . D eh m el, M ., and Z e n k e r , W . A .
June 22, 1918, [Convention date]. Voici [Pub- 
lishcd under Scct. 91 of the .4ct].

F I C . 3.

Plate apparatus; straight tubes between headers. 
— Apparatus particularly applicable to radiators 
for internai-combustion engines comprises a sériés 
of independent cooling-elements composed of a 
number of tubes or plate members connected to. 
or detachably mounted in, upper and lower water 
chambers or blocks of suitable material which 
communicate with upper and lower water tanks
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and aro provided with means for cutting-out a 
cooling-element in the event of a tube being 
damaged or in order to vary the cooling-surface. 
Modifiée! forms of construction are described for 
cutting-out a cooling-element, for attaching the 
tubes &c. to the blocks or water chambers, and 
for connecting the cooling-element^ to the water 
tanks. As shown in Fig. 1. the cooling-element s. 
which consist of tubes 5 secured or detachably 
connected to blocks 4, bave packing-strips 10 in- 
serted between the consecutive blocks and are 
secured together by tie-rods 11 passing through 
suitable holes in the blocks. Tanks 1, 2 are 
placed on packing-strips 12 on the top and bottom 
of the upper and lower sets of blocks respectively. 
Tubes may be stayed up against each other by 
blocks 7 or by means of strips 8, Fig. 8. or zig
zag strips 9, Fig. 23. In order to eut out a

ULTIMHEAT® 
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struction according to Fig. 26, the tubes are re- 
placed by plate-like éléments 43 one or aivio sets 
of which are connected to upper and lower water 
chambers 14 communicating with upper and lower 
water tanks 46, 47. These parts are assembled 
!>y means of plates 48 and bolts 49 which are 
adapted to engage closed sleeves in the tanks. 
Anotiier forin ol construction is shown diagram- 
matically in Fig. 22, wherein the cooling-elements 
are divided into groups by subdividing the tank 
in such a manner that the water circulâtes 
through the tubes in sériés in the direction in- 
dicated by the arrows.

1 4 9 ,2 3 2 . D e u t s c h e  M a s c h in e n f a b r ik  
A k t . - G c s .  May 12, 1919, [Convention date]

cooling-element, cocks 27 are provided each having 
as many bores as the element bas tubes. The 
number o f cocks may be diminished if the tubes 
are attached to the blocks as shown in Figs. 14 
and 16. Valves may be employed instead of 
cocks, as shown in Fig. 17 ; in this form of con
struction the block 33 lias a passage-way 32 and 
is provided with short tubes 69 to which are con
nected, by means of unions 71, the ends of the 
tubes or plate éléments 6. In the form of ccn-

Straight tubes bc- 
tween headers or con
necting-boxes.— In ap
paratus for purifying 
blast furnaco and other 
gases without loss of 
température, in which 
a filter and a pre- 
heater are united in a 
single structure, the 
preheating-medium en
closes the passage 
through which the 
gases pass to the filter. 
in  the apparatus 
shown, the furnace 
gases pass down ove»r 
heating pipes c and up 
through an inner cylin- 
der l and a conical pas
sage /  to a filter a , and 
escapo by a pipe g.
The throat of the pas
sage /  is opened and 
closed by a plate i 
opérât ed by a rod.
The heating-medium 
enters by a pipe j  and 
tlows through a conical 
passage k and the pipes 
c to an annulus m and an exit n. A duflt- 
receptacle c is provided, having sliding doors and 
a flexible top p by which variations in the length 
of the apparatus between its fixed pointe a, t due 
to température changes may be taken up; this 
may be the usual furnace dust-receptacle. A 
pair of apparatus may be disposed side by side 
connected by a passage a divided by a plate and 
provided with a divided dust-receptacle.
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1 4 9 ,5 0 0 . Rog-ers, F . H ., and F rem lin ,
W . T . July 2, 1919.

Plate apparatus.— In a milk-sfcerilizing ap
paratus, steam from a boiler 32 passes through an 
opening 11 and pipe 12 into the upper part of an 
outer jacket 1 and from the lower part of the 
jacket into a central chamber 2 and by a pipe- 
connexion 7 therefrom into an intermediate 
annular chamber 3 and to an exhaust-opening 14. 
Milk passes from an upper vessel 25 into a funnel 
0, and through the narrovv annular spaces be- 
tween the intermediate chamber 3 and the inner 
vessel 2 and outer steam-jacket 1, and flows away 
by a spout 16. To clean the apparatus, the con
nexion 14 and the union 9 of the pipe 7 are un- 
screwed and the intermediate vessel 3 is lifted ont.

m r ^
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1 4 9 ,7 9 7 . W o o d , A . G ., and H a ll, £ .  May 29. 1919.

Conccntric or jacketed straight- 
tubc apparatus.— A condenser for 
ammonia or other réfrigérant com
prises one or more unenclosed 
rows of vertical concentric tubes 
a, d connected in parallel to 
headers 6, c and c, f  respectively. 
Packing and glands are provided 
where the tubes connect to or pass 
through the headers. The am
monia &c. enters the upper inner 
header e and passes through the 
annular spaces between the tubes, 
and is collected in the lower header 
/ ,  while the cooling-water enters 
the lower header c and flows up- 
wards through the inner tubes. 
According to the Provisional Spéci
fication, the water may circulât e 
through the outer tubes and the 
gas through the inner tubes.
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1 4 9 . 8 7 8 .  S c o t t ,  H .  B . ,  and S m i t h ’ s  D o c k  C o .  Dec 1. 1910

Distributing plates in jluid inlets and outlrts; \ perforations in which are larger or more numerou9 
casings, forms of.—In a straight-tube condenser a i towards the ends, facilitate the even distribution 
perforated baffle c , above the tubes b1 and placed o f steaiu. The casing is tapered to the bottom. 
transversely, and a partition d below them the

1 4 9 , 8 8 2 .  S m i t h ,  W . ,  and S t e p h e n s o n ,

R .  Dec. 24, 1919. Fl C I.

Straight - tube apparatus 
having internai baffles. —  The 
tubes of superheaters and heat- 
exchange apparatus are fur- 
nished with a sériés of cross
bars b which disturbs or disin- 
tegrates the fluid passing 
through the tubes so that the 
whole of the fluid is brought into 
contact with the surface of tïïe 
tubes. The cross-bars b may 
bo in the form of pins welded 
into countersunk holes d.

b

1 4 9 , 9 3 9 .  W h e e l e r  M a n u f a c t u r i n g :  C o . ,

C .  H . ,  (Assignées of Suczek, H.). Aug. 16,
1919, [Convention date].

Tubes with nozzles;  headers, draining ; longi
tudinal partitions, arrangements of among tubes. 
— In apparatus for compressing gases, more 
cspecially when drawn from a condenser, a multi- 
jet ejector E discharges through a diffuser D into 
a condenser C having heads B , B 1 divided into 
compartments and connected by groups of vertical 
tubes separated by baffles / ,  e, h which compel the 
cooling-fluid entering at p to take a circuitous 
course to the outlet q. The last compartment of 
the top header is connected to a radial flow ejector

E 1 or other pump. Any condensate accumulating 
in the upper header is prevented from flowing back 
through the condenser tubes by ferrules w , and is 
drawn off by separate drain-tubes r which hâve

liquid seals v at their lower ends. Valve-controlled 
pipes y , z lead the condensate to a pipe C1, which 
mav deliver to either the steam or the condensate 
space of the main condenser.
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1 5 0 ,0 5 6 . D y c h e ,  A .  May 26, 1919.

F I C . 2Tubes of spécial section.
— In a refrigerator of the 
kind comprising a number 
o f tubes A of substantially 
isosceles triangular section 
arranged in tvvo rows in 
staggered relation, the 
bases D o f the tubes are 
formed with interfitting 
rabbets C and the sloping 
ôides G with projections F, 
so that only a narrow strip 
of solder B  is required be- 
tween the projections F to 
complété the joint. Spécifi
cations 15995/99, [ Class
29, Cooling & c.], and 2570/14 are referred to.

1 5 0 .0 7 5 . M a n t a n u s ,  J .  May 28, 1919,

Plate apparatus.— Relates to plate type radia- 
tors for automobiles, and consiste in providing 
each plate with inclined pockets, alternate sets of 
pockets being indented on opposite sides and in
clined in opposite directions. Each plate lias a 
sériés o f inclined recesses 2 , 3, Fig. 1, projecting 
from the plate on one side, and a second sériés 4 
inclined oppositely and with the projections on

the other face. Two plates are assembled to forin 
an element with the recesses such as 4 in con
tact, the edges being welded together.

1 5 1 .0 7 5 . W h e a t e r ,  C. June 13, 1919.

A  F I G . 3.////̂  ̂ / / / / / y / /

2\

Exchanging beat 
ivitli one or other of 
two fluids.— Relates 
to “  plates ”  for a 
direct expansion Sys
tem of ice-making 
made up of straight 
lengths of expansion 
tubes and liollow fill- 
ing-in blocks between 
the tubes for the 
passage of a thawing- 
mediurn. According 
to the invention the 
filling-in blocks 3, 4, 
which are recessed at 
their edges 5 to en
close the expansion 
tubes 1, are con- 
nected in parallel be
tween upper and 
lower headers 9, 10, 
and the tubes 1 are 
connected in sériés 
by junction-boxes 2.
The filling-in blocks 
3, 4 are reduced at alternate ends, as shown in 
Fig. 3, and end blocks reacliing to the walls of the 
tank are provided to complété each “  plate.’ ’ 
After tlie freezing operation, the réfrigérant sup- 
ply to the tubes 1 is eut off and steam or hot 
water, for example warmed condenser or engine- 
jacket water, is circulated through the block6. 
The draining opening of the thawing-passages 
may be controlled in such a way as to ensure the 
drainage of the thawing-medium wlien the ré
frigérant valves are opened for freezing.

^ XXXXXXX VA \ .

1 5 1 .2 5 8 . W i lh e lm . F . Sept. 19, 1919, [Convention date].

Concentric straight-tube apparatus.—In heat- 
exchangers employing three concentric tubes, the 
outermost is made in sections to facilitate clean- 
ing of the outer space. The two inner tubes a, b 
may bo welded at their ends, but the outermost 
is made in sections, two of which A , A, in the 
example shown in Fig. 1, are slightly' smaller in 
diameter than the middle section B and con
nected at each joint by stuffing boxes / ,  f .  The

F I G . 3
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two parts comprising the middle section B are 
united by a flange joint g. To take apart, the 
flange g is disconnected and each half of the sec
tion B  is slid over the adjacent section A , and 
then each section A is slid towards the centre in 
turn. In a modification, the sections are of the

nular sleeves b which are- stamped ou with an 
annular groove d on one face and a circular spigot 
c on the opposite face. Each sleeve is staved in- 
side by a cast or sheet métal ring c. The tubular 
éléments thus forrned are threaded on slotted

same diameter tube, and each or any is divided 
longitudinally and united bv flange joints. To 
prevent loss c f  beat at the ends, the de vice sliown 
in Fig. 3 may be used comprising two stub tubes 
joined by a channel i to cover the ends o f the 
tubes a and the connexion c , the whole being 
bolted to a supporting plate h and bearing flange 
connexions for the bends n.

Straight tubes between headers.—The conden
ser casing 1 is provided with an entrance 2 for 
fluid and outlets 3 for air and water, and the 
tubes are arranged in two groups 5, 6. The tubee 
in each group are in équilatéral triangle forma
tion, but the centre-liues of the rows o f tubes are 
inclined to one another in the two groups. The 
horizontal spacing of the tubes in group 5 is thus 
greater than the horizontal spacing in group 6, 
so that the greater volume of steam near the in- 
let flows through passages of greater cross-section.

1 5 1 ,5 5 1 . M a iso n  T . T ou ch e. M a r d i
20, 1920.

Serpentine-tube apparatus.— A  beat intercliaug- 
ing apparatus, applicable to steam condensers and 
c<x>lers for water and other liquids, and gasee, 
comprises a number of tubular éléments which 
may be threaded on perforated or slotted tubes 
for the inlefc and outlet of the fluid. A mnnber 
o f flat coils a are provided at each end with an-

tubes i through which the fluid is supplied and 
exhausted, and the whole structure may be 
clamped together by nuts on the ends of the 
tubes. The distance between the éléments may 
be varied by spacing rings / ,  and the tubes i may 
b© horizontal or vertical.

1 5 1 ,8 1 4 . A le x a n d e r , A . E ., (Betan Co.).
Sept. 18, 1919.

l'ialc apparatus.— A radiator for motor-cars &c. 
comprises upper and lower headers 1, 2 connected 
by a sériés of vertical columns each consisting of 
a number of circulation unité 4 forrned by a tlnn 
hollow chamber having one end open, but adapted 
to be cloeed by a batfle-plate 5 provided with a 
shoulder 5°. The chambers communicate with 
each other and with the headers by means of 
tapering sockets 4a and nipples i b provided on 
the upper and lower walls of the chambers. In 
order to tighten these joints, tl*ô uppermost 
chamber o f each coluinn co-operates with an ex-
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ter:, al eaded nipple 6 adjustable in the upper 
ikkuikE. means of a nut 6a. W ben the joints
are being tightened, collapse of the chainbers 
themselves is prevented by means of supporting

lugs 5e on the baifle-plates. A thin tiange is pre- 
ferably provided on the baffle plate adjacent the 
shoulder 5a and adapted to be crushed when the 
baffle-plate is inserted so as securely to caulk the 
joint.

1 5 1 ,9 4 3 - A k tie s e ls k a p e t  de N o rsk e
S a ltv e r k e r . Oct. 4, 1919, [ Convention
date] .

Tubes of spécial section .—
Tubes for film type beat ex- 
changers are made with one 
or more shallow helical 
threads *2. The threads are 
approximately V-shaped in 
cross section with one arm of 
the V , substantially at right 
angles to the tube surface 
and the other diverging at a 
small angle. The grooves may 
be internai and the ribs external, in which case 
the right-angled sides of the V  would be on top. 
In each case the film o f liquid within the tube is 
stated to flow across the threads while the con- 
densed steam is collected by the right-angled side 
of the thread and led to the foot o f the tube.

1 5 1 ,8 7 4 . J a c k so n , W . J . M e lle r s h -,
(Griscom-Russell C'o.). Jan. 2, 1920.

Coil-iube apparatus.— In apparatus for heating 
oil fuel of the kind wherein the oil is passed 
through coils heated by boiler steam and the pipe 
joints are ail external to the heating chamber, the 
straight ends 3 1 of the three coils 3 pass through 
thimbles 4, screwed into the càsing 1 or cover- 
plate 2 and secured by nuts 5. The ends 31 of 
the tubes 3 are formed with conical seats G to 
reçoive reversed flanges 7, on the feed or return 
tubes 8, which aro secured bv ferrules 9 and 
unions 10. The three feed and return pipes 8 
are connected to manifolds 14. L ive steam is 
led to the chamber 1 by tube 20, and exliausted 
to the feedwater System of the boiler bv a pipe 
21 .

1 5 2 ,2 6 0 . G oold , L . W ., (Stark, 0 . G.). 
Feb. 12, 1920.

Plate apparatus.— A radiator for motor-cars 
comprises alternate water and air cliambers con- 
structed from flat plates. Water from a top 
header passes through zigzag passages in the élé
ments A. The air chambers B  are similar in 
shape, but their walls are slotted at each end at 
1, 2 in staggered relation and the slotted parts 
3 , 4 bent out so that in addition to air passing 
straight through the passages D  in the radiator, 
air is caught by the fins 3, and led into the air 
chambers B , finally emerging through the rear 
slots 2.

1 5 2 ,3 3 0 . Iiam b lin , A . Oct. 8, 1919, 
[ Convention date~\.

Plate apparatus.—A sériés of parallel hollow 
plates H are connected to a central rear chamber 
I and to side chambers D , F  extending the whole 
depth o f the radiator, so that the hot water is
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admitted uniformly to the interior of the plate 
éléments either from the side chambers F , as 
shovvn, or from the central chamber, and circu
lâtes by gravity only. The plates are spaced apart 
by tubes L extending from the front to the rear. 
air thus being free to pass between the plates and 
through the tubes. The plates are secured to the 
chambers by soldering, and mav be disconnected

by unsoldering the joints. The radiator is secured 
within a casing by a fîauge on the filling-plug 
J3, and by bolts M. Modifications are described 
in which the hollow plates are curved upwards, 
or pointed upwards or downwards at the centre. 
A  form suitable for stationary engines or slow- 
moving vehicles is shown in Fig. 10. The plates 
II are inclined upwards from the front to estab- 
lish a natural flow o f air through the radiator.

1 5 2 ,6 2 0 . S ch w eizerisch e  S te llw e r k -  
fa b rik . Oct. 15. 10 10 , [Convention date].

Tubes with devices for restricting flow of 
liquide.— In joining tubes to plates in heat-ex- 
changing devices such as coolers and steam 
generators, a nipple 2, Fig. 3, having a tapered 
screw-thread is screwed into the plate l 1, and the 
tube end 0, which is conically reduced in section,

is inserted in a groove in the nipple, md the 
inner end 3 o f the nipple is expanded behind the' 
conical end of the tube. The shape of the inner 
wall of the nipple is such as to ensure an action 
on the entering fiuid like that of a De Laval ex
pansion nozzle. The nipple lias slots 5 for the 
réception of a spanner, or helically-shaped blades 
7, Fig. 5, sprung into position. The blades 7 
produce a rotary motion in the fiuid passing 
through the tube. Nipplee of different internai 
diameters may be used to vary the rate of flow 
so that liquid passes through the tube in accord
ance with the température inside the cooler &c.

1 5 2 ,7 3 4 . R ic h a r d s , E . J . July 14, 1019.

Hotieycomb and like tube apparatus. —  A 
seamed tube 2 having a polygonal cross-section 
and enlarged ends 1, for use in the construction 
of honeycomb radiators and like heat-exchangers 
is formed with the seam extending throughout the 
whole length instead of extending only between 
the enlarged ends. The lap 4 of the seam ex- 
tends over half the widtli o f the inner surface of 
a fiat side of the tube.

1 5 2 ,7 8 5 . B r it is h  T h o m so n  -  H o u sto n
Co., (General Electric Co.). July 23, 1919.

Plate apparatus. —  A 
boiler for vaporizing mer
cury and other liquid 
having a high boiling 
point is built up of a 
number of fiat vertical 
spaced sections, each 
formed of thin slieets of 
métal welded or other- 
wifie joined at their edges, 
the liquid being so 
directed that it fiows 
through each section 
initiallv in the same
direction as the heating gases and finally in the 
opposite direction. The sections are supported 
at one end only in order that thev may be free to 
expand and contracta A  section is made of thin 
métal plates welded «long their edges and 
spot welded over their entire surfaces. External 
ribs 34, 34« form the sides of the flues 33 be
tween the sections. Mercury is supplied through 
headers 49«, from which it fiows through vertical 
passages or preheaters 34P on both sides of a sec-
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itions 44, 45 direct the mercury, whichtion. Partit
ri > - .J»0111 t^e preheaters through openings 
near the bottom, in upward and downward
courses as indicated by the dotted arrow lines. 
The vapour Üows through narrow openings at the 
top of the sections into a supcrheating chamber 
37. The sections are suspended by mean6 of rods

the casing. The outlets may be fitted with ad- 
justable louvres controlled by the driver. In cold 
weather these louvres may be closed and the 
warm air led through one or more pipes r1 fitted 
with dampers r2 and filter screens r3 into the 
body of the vehicle to beat it.

23 passing through ears 24 projecting from the 
upper edges of the sections. Liquid fuel is sup- 
plied to the furnace 25 by pipes 26, and air for 
combustion is heated in a casing 27 completely 
surrounding the boiler. Steam generated in con- 
densing the exhaust mercury vapour is super- 
heated in coiled tubes 30 at the sides of the 
sectious.

1 5 3 ,5 0 9 . M a th e r , J . W . Feb. 9, 1920.
F ICI.

Straight tubes between headers.—To ensure a 
more uniform distribution of steam in passing 
over the tubes in a surface condenser, the cylin- 
drical casing 1 is provided with a steam inlet 2, 
and outlets 3 for water, and the tubes 4 are 
arranged so that a tapering passage 5 is provided 
at each side. The patli for tlie steam is of 
greater sectional area at the inlet than at the 
greatest cross-section of the condenser. The 
tubes may be spaced as described in Spécification 
151,525.

1 5 3 ,1 7 5 . H a r te r , E . April 23, 1919, [Cou- 
vention date]. Addition to 142,071.

GiÜ8 for tubes.— The radiator described in the 
parent Spécification is provided with a closed 
casing d, and the gills on the cooling tul>es a are 
sloped in reverse directions on either side ofl the 
centre of the radiator, as shown at a1, a2, so as to 
causo a discharge o f the air in two cim ents to- 
wards adjustable outlets d1, d2 in the bottom of

1 5 3 ,5 5 0 . P r a t , E .
vention date].

Nov. 4, 1919, [Con-

Mate apparat us.— An air-heater, radiator. re- 
frigerator, condenser, feed-water heater or other 
like apparatus is built up of fiat plates f  spaced 
apart by frames a , c  formée! partly of lielical 
springs 5, d or other elastic members, which, 
when the plates and franies ure assembled, exert
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pressure against tho plates and, afc tbe samo ' séparafced by the frames c and springs !. In
lim e, allows the media to pass into the spaces modifications, tho elastic members extend only
between the plates. In au air-heater, for ex- partly along the sides of the f rames, which may 
ample, hot gases pass vertically between plates be formed of channel irons 6urrounded by as-
separated by the frames a and springs fc, and the bestos. Tho plates may bo clamped or welded
air circulâtes around baffles e between plates together.

-

1 5 4 ,2 9 0 . L o -T h c r m o  P a te n ts , L td ., and B urleig-h , J . W . Aug. 18. 1010.

Concentric or jacketed straight- 
tube apparatus.—The heat-excliang- 
ing surfaces of a coder for a dyna- 
mo-electric machine are formed of a 
sériés of inner and outer tubes so 
arranged that the casing air tra
verses tho annuler spaces between 
the tubes and the cooling air passes 
through the inner tubes and round 
the outer tubes or vice versa. The 
ends of the inner tubes. F  are fitted 
in recesses g 1 in the end plates G , G 1 
au(J the ends of the outer tubes in 
recesses e 1 in the bed plates E , E 1.
The paths of. the casing air and of 
the cooling air are shown by full 
line and broken line arrows respectivelv. Instead I lar or rectangular in cross section, and several
of the cooling air passing first through the inner inner tubes may be placed in one outer tube,
tubes and tlien round the outer tubes, it may Spécification 128,330, [Class 35, Dynamo-eleetiio
pass in parallel through the inner tubes and generators & c.], is referred to.
round the outer tubes. The tubes may be circu-

1 5 4 ,3 0 8 . N ie lse n , H ., and M a r s h a ll ,
r .  D . Aug. 21, 1919.

Plate apparatus.— A heat-exchanger for pro- 
ducer gas comprises a casing a and a sériés of 
closed flat units b connected by short distance 
pipes c to provide a zig-zag passage for one o f the 
heat-exchanging médiums. Each unit has internai 
baffle plates d to cause the gas to flow through a 
tortuous path. The casing has doors l and 6crn- 
pers j for removal of dust, dampers i for control- 
ling the direction of flow around the boxes /;, and

a downward extension or hopper vn in which dust 
collects, with or without a water seal n. The hot 
gases leave the casing by a main o  which encloses 
the main p for the gas entering the boxes.

1 5 4 .9 5 6 . H ocking-, H . July 10, 1919.
F I C . 2.

Casings, constructions and forme of.— A float- 
controlled steam trap is combined with heat-in- 
terchanging apparatus used fer heating feed 
water, condensing in non-vacuum type of conden- 
sers. and cooling fluids. The heater is mounted 
on tho casing 5 of the steam trap, a strainer 12
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being in erposed between the two. A cylindrical section is formed either from a circular tube or 

marries a sleeve valve 7 provided with from two plates 1, 1. Fig. 1, brazed together, and
ports 10, wbich elides over the upper end of tbe 
outlet pipe 8 whioh is provided with ports 0. 
When the condensed steam reaches a predeter- 
miued level, the float G lises, and the ports 0 
and 10 register so that the water is discharged. 
The float then falls and closes the valve.

■—  -----------------  — w    o  *  «■/

of the upper surface alternating with those of the 
lower surface as shown, the whole being mounted 
in a casing. In a modification, Fig. G, an inner 
annular duct is formed between two transversely 
ribbed cylindrical tubes 13, 14, and tliese tubes

1 5 5 ,0 6 2 . G e l l ,  J .  Sept, 26, 1919.

Plat c appara t us.—A 
radiator &c. for cooling 
water is constructed of 
tbin métal plates with 
projections on botli 
sides, those of adjacent 
plates being in contact. The projections are in 
the form of double co-axial cônes, as shown in 
section. The sides G of the ring-sliaped bosses 
tlius formed on one side of a plate may be in- 
dented to permit of the access of fluid.

1 5 5 .3 0 3 . S h a w , E . Jan. 25, 1918, [ Con
vention date J.

Plate apparat us; conccntric straight-tubc ap- 
paraius ; tubes of spécial section.— In an appara- 
tus for the exchange of beat between two volumes 
of iiowing fluids, the formation of films of low 
conductivity, which may tend to accumulate on 
the surfaces of the ducts, is prevented by leading 
one or both of the fluids through ducts shaped so 
as to give an abruptly changing direction to the 
fiow therethrough. In one construction an inner 
duct or pipe of substantially rectangular cross-

are located between outer and inner casinge 7, J1, 
so that a fiow of fluid is  arranged through the 
duct from an inlet 16 to an outlet 17, while the 
other fluid flows on both sides o f the duct in the 
reverse direction from an inlet to an outlet 20. 
In other arrangements, the two ducts are formed 
by two concentric spirally-corrugated tubes which 
give a spiral movement to the fluids in addition 
to the broken longitudinal movement, or, where 
the spiral movement is not desired, a longitudinal 
partition extends along the annulus. Apparatus 
as in Fig. 1 may be used in catalytic reactions, 
the space outside the duct 2 being packed with 
catalyst and the température regulated by pass
age of a fluid through the duct.

1 5 5 .4 7 7 . C la y t o n ,  W ., and N o d d e r ,  G . Nov. 6, 1919.

Plate apparat us.—Apparatus for cooling and 
Bolidifying edible fats used in the manufacture of 
margarine or lard substitutes comprises a sériés 
o f hollow disk-like plates a communicating with 
one anotber through openings b so as to form a 
continuous zig-zag passage for a cooling-medium 
entering by an opening c and leaving by an open-

ing e, the fats being forced through passages be
tween the plates and the solidified material being 
removed by scrapers g ou a rotating shaft h. The 
passages for the fats communicate with one an- 
other through alternate openings i in a position 
at right angles to the openings b.
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The following abridgment should be inserted iu place in the présent volume.

1 1 1 ,4 7 4 . N o b u h a ra . K .  Oct. 28, 1916,
[Convention date], Void [Published undcr
Scct. 91 of the A d ] .

Straight tabes between headers or connecting- 
boxes.— Apparatus for cooling liquids circulating 
around heated or heat-producing bodies, for ex- 
ample oil in oil-cooled electric transfonners or 
other electric apparatus, comprises inner and 
outer rings of tubes 2, 21 arranged vertically over 
the casing 7 containing the transformer &c. 6, and 
exposed on their exterior to the surrounding air. 
The tubes may be ribbed or corrugated longitudi- 
nally, and open at their lower ends directly to the 
casing 7, and at their upper ends connect with an 
annular header or chamber 9. The oil is supplied 
through a pipe connected to the header 9 and fills 
the casing 7 and the tubes. A partition 8 may 
extend downwards within the casing 7 so as to 
produce a circulation of oil upwards through the 
less eooled inner row of pipes 2' and downwards 
through the outer tubes, as shown by the arrows. 
The wall of the casing 7 may be ribbed or corru
gated, and is lield in position between a flanged 
base 1.7 and a channelled ring 14. The tubular 
apparatus is preferably removable as a wliole, and

n e . 6. Fi e . 2 .

the top plate 9 1 of the header also is removable. 
A top bar IB and upright bars 1 form a supporting 
frame for the tubes. A modified arrangement of 
tubes is shown in Fig. 6.
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ABJRIDGMENTS OF SPECIFICATIONS ULTIMHEAT®
VIRTUAL MUSEU

(A .) —Illustrated Abridgments classified in 146 
volumes for each of nine consecutive periods, 
dealing completely with ail Spécifications pub- 
lished from 1855 to 1908. The price of each 
volume is 2s. per period, includinginland post
age. Postage to Colonies and foreign Countries 
extra.

L is t  o f P eriod s.
1855—186S.
1867— 1876.
1877— 1883.
1884— 1888.
1889— 1892.
1893— 1896.
1897— 1900.
1901— 1904.
1905—1908.

L is t  o f C la sse s .
1, A cid s , a lk a lie s , ox ides, an d  saits, In org a n ic .
2, A c id s  an d  sa lts , O rgan ic , an d  o th e r  ca r b o n  com -

p ou n d s. (i n c l u d i n g  D yes).
3, A d v e rt is in g  a n d  d isp lay in g .
4, A eron a u tics .
5, A g r icu ltu ra l a p p lia n ces , F a rm y a rd  an d  lik e , (in -

c l u d i n g  th e  h ou sin g , feed in g , an d  tre a tm e n t  of 
an im ais).

6, A g r ic u ltu r a l a p p lia n ce s  fo r  th e  trea tm en t o f  land
an d  cro p s , (i n c l u d i n g  G a rd en in g  ap p lia n ces ).

7, A ir  an d  g a s  engines.
8, A ir  an d  gases, C om p ressin g , ex h a u stin g , m ov in g ,

an d  o th erw ise  trea tin g .
9, A m m u m tion , to rp ed oes , exp losives, a n d  p y r o 

tech n ies.
10, A n im a l-p ow er  eng ines an d  m isce lla n eou s  m otors.
11, A rtis ts ' in stru m en ts  an d  m a teria ls .
12, B ea rin g s  an d  lu b r ica tin g -a p p a ra tu s .
13, B ells , g on gs , fo g h o rn s , s iren s, and w h istles.
14, B ev era g es , (e x c e p t i n g  T ea , coffee, c o co a , an d  like

beverages).
15, B le a ch in g , d y e in g , an d  w ash in g  te x tile  m a teria ls .

y a rn s , fa b r ic s , and th e  lik e , ( e x c e p t i n g  D yes).
16, B ook s , ( i n c l u d i n g  C ards and c a r d  cases an d  the

like).
17, B oots  an d  shoes.
18, B oxes an d  cases, ( e x c e p t i n g  T ru n k s, p ortm a n tea u x ,

h an d  and lik e  tra v e llin g  bags, b a sk ets , ham - 
p ers, an d  o th e r  w ick erw ork ).

19, B ru sh in g  an d  sw eeping.
20, B u ild in g s  an d  stru ctu res .
21, C asks a n d  barre ls .
22, C em ents an d  lik e  com p osition s .
23, C e n tr ifu g a l d ry in g , sep a ra tin g , and m ix in g

m a ch in es  an d  ap p ara tu s .
24, C hains, ch a in  ca b les , sh ack les , an d  s^yivels.
25, C h im n eys and flues, ( i n c l u d i n g  Y en tila tin g -sh a ft

tops).
26, C losets, u rin a is , b a th s , la v a tories , and lik e  sani-

ta r y  ap p lian ces .
27, C oin -freed  a p p a ra tu s  and th e  like .
28, C ook in g  an d  k itch en  a p p lia n ces , b read -m ak in g ,

an d  co n fe c t io n e ry .
29, C oolin g  an d  ice -m ak in g , ( i n c l u d i n g  R e fr ig e ra to rs

a n d  Ice -stor in g ).
30, C u tlery .
31, C u ttin g , p u n ch in g , and p e r fo ra t in g  p a p er , lea th er,

and fa b r ic s , ( i n c l u d i n g  th e  gen era l trea tm en t 
o f  p a p er  a fte r  its  m a n u fa ctu re ).

32, D istillin g , co n ce n tra tin g , e v a p o ra tin g , an d  con -
d en sin g  liq u id s , ( e x c e p t i n g  S team -en gin e  con - 
densers).

33, D ra in s  an d  sewers.
34, D ry in g .
35, D y n a m o -e le c tr ic  g en era tors  an d  m otors , ( i n c l u d i n g

F ric t io n a l and in fluence m ach in es , m agn ets , and 
th e  like).

36, E le c tr ic ity , C on d u ctin g  an d  in su la tin g .
37, E le c tr ic ity , M easu rin g  and testin g .
38, E le c tr ic ity , R e g u la t in g  and d istr ib u tin g .
39, E le c tr ic  lam p s and fu rn aces .
40, E le ctr ic  te leg ra p h s  an d  té léph on és.
41, E le c tro ly s is , ( i n c l u d i n g  E lectro -d ep os ition  a n d

E lectro -p la tin g ).
42, F a b r ics , D ressin g  an d  fin ish ing  w oven  and m anu-

fa c tu r in g  fe lted , ( i n c l u d i n g  F o ld in g , W in d in g , 
M easurin g . a n d  P a ck in g ).

43, F asten in gs, D ress. ( i n c l u d i n g  Jew ellery ).
44, F asten in gs, L o ck , la tch , b o it , an d  o th er , ( i n c l u d 

i n g  S a fes  and stron g -room s).

4o, I  en cin g , tre llis , an d  wir© n ettin g .
F ilte r in g  an d  o th erw ise  p u r ify in g  liqu id s . 
f j r ,e* E x tin ctio n  an d  p rév en tion  o f.

48, F ish  an d  fishing.
49, F o o d  p ré p a ra tio n s  an d  food -p reserv in g . 
oO, h uel, M a n u fa ctu re  o f.
51, F u rn a ces  an d  k iln s , ( i n c l u d i n g  B low p ip es  and

b low p ip e  b u rn e rs ; S m ith s ’ fo rg e s  an d  r ivet 
PO „  h e a r th s ; a n d  S m ok e and fu m es, T rea tin g ).
52, r u r n itu r e  an d  u p h o lstery .
53, G a lv a n ic  b a tter ies .
54, Gas d istr ib u tio n .
55, G as m a n u fa ctu re .
56, Glass.
57, G overn ors , S p eed -regu la tin g , fo r  eng ines and

m a ch in e  ry.
58, G ra in  an d  seeds, T rea tin g , ( i n c l u d i n g  F lo u r  and

m ea lj.
59, G rin d in g , cru sh in g , p u lv er iz in g , and the like .
60, G rin d in g  o r  a b ra d in g , an d  bu rn ish in g .
61, H and to o ls  an d  b en ch es  fo r  the use o f  m éta l,

w ood , an d  s ton e  w orkers.
62, Ilarness an d  sad d lery .
63, H ats an d  o th e r  h ead  coverin gs .
64, H ea tin g , ( e x c e p t i n g  F u rn a ces  and k ilh s ; a n d

S toves, ranges, an d  firep laces).
65, H inges, h in g e -jo in ts , an d  d o o r  an d  g â te  fu rn itu re

an d  a ccessor ies , ( e x c e p t i n g  F asten in gs, L ock , 
la tch , b o it , an d  oth er).

66, H ollow -w a re , ( i n c l u d i n g  B u ck ets , P ans. K ettle3,
S au cepan s. a n d  W ater-ca n s).

67, H orseshoes.
68, H y d ra u lic  en g in eerin g .
69, H y d ra u lic  m a ch in e ry  a n d  a p p a ra tu s , ( e x c e p t i n g

P um ps an d  o th e r  m ean s f o r  ra is in g  an d  fo r c 
in g  liqu id s).

70, In d ia -ru b b e r  an d  g u tta -p e rch a , ( i n c l u d i n g  P la stic
com p o sitio n s  a n d  M a te r ia ls  o f  c o n s tru ct iv e  
u t ility , o th e r  th a n  m eta ls  an d  stone).

71, I n je c to r s  an d  e je c to rs .
72, I r o n  an d  Steel m a n u fa c tu re .
73, L abels , ba d g es , co in s , tok en s, an d  tick ets .
74, L a ce -m a k in g , k n ittin g , n e ttin g , b ra id in g , and

p la itin g .
75, L am ps, ca n d lestick s , g a sa lie rs , and o th e r  illu-

m in a tin g -a p p a ra tu s , ( e x c e p t i n g  E le c tr ic  lam p s).
76, L ea th er , ( i n c l u d i n g  T re a tm e n t o f  h id es  and skins).
77, L ife -sa y in g , (M arin e), a n d  sw im m in g  and b a th in g

ap p lian ces .
78, L ift in g , h a u lin g , an d  loa d in g , ( i n c l u d i n g  Low er-

in g . W in d in g , an d  TJnloading).
79, L o co m o tiv e s  an d  m o to r  v eh icles  fo r  ro a d  and ra il,

( i n c l u d i n g  P o r ta b le  an d  sem i-p orta b le  engines).
80, M ech anism  an d  m ill gearin g .
81, M ed ic in e , su rg ery , an d  d en tistry .
82, M eta ls and a llo y s , ( e x c e p t i n g  Iro n  and Steel

m a n u fa ctu re ).
83, M etals, C u ttin g  an d  w ork in g .
84, M ilk in g , ch u rn in g , an d  ch eese-m ak in g .
85, M in in g , q u a r ry in g , tu n n e llin g , an d  w ell-sink ing.
86, M ix in g  an d  a g ita t in g  m a ch in es  and ap p lian ces .

( e x c e p t i n g  C e n tr ifu g a l m ach in es  and a p p a ra tu s  .
87, M ou ld in g  p la s tic  an d  p ow d ered  su b stan ces , ( i n 

c l u d i n g  B r ick s , b u ild in g  an d  p a v in g  b lo ck s , and 
t iles , a n d  P o tte ry ).

88, M usic and m u sica l in strum ents.
89, N ails, r ivets , b o lts  a n d  n u ts , screw s, an d  like

fa sten in gs .
90, N on -m eta llic  élém ents.
91, O ils, fa ts , lu b r ica n ts , can d ies , and soaps.
92, O rd n a n ce  an d  m a ch in e  guns.
93, O rn am en tin g .
94, P a ck in g  an d  b a lin g  good s.
95, P a in ts , c o lo u rs , an d  varn ish es.
96, P ap er, p a ste b o a rd . and p a p ie r  m âch é .
97, P h ilo so p h ica l in stru m en ts , ( i n c l u d i n g  O p tica l,

n a u tica l, su rv ey in g , m a th e m a tica l, and m eteoro - 
lo g ica l in strum ents).

98, P h o to g ra p h y .
99, P ip es , tu b es , an d  hose.
100, P r in tin g , L etterp ress  an d  lith o g ra p h ie .
101, P r in t in g  o th e r  th a n  le tterp ress  o r  lith o g ra p h ie .
102, P u m p s an d  o th e r  m ean s fo r  ra is in g  and fo r c in g

liq u id s , ( e x c e p t i n g  R o ta r y  pu m ps).
103, R a ilw a y  an d  tra m w a y  veh icles.
104, R a ilw a y  s an d  tra m w a y s .
105, R a ilw a y  sign a is  an d  com m u n ica tin g -a p p a ra tu s .
106, R eg ister in g , in d ica tin g , m ea su r in g , an d  ca lcu -

la tin g , ( e x c e p t i n g  S ig n a llin g  an d  in d ica t in g  by  
signais).

107, R oad s  and w ays.
108, R oa d  veh icles.
109, R op es  and cord s.
110, R o ta ry  eng ines. p u m p s, b low ers , exh au sters , and'

meters.
V .l, Sew age, T rea tm en t o f ,  ( i n c l u d i n g  M anure).
112. S ew ing  and em b ro id er in g .
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LIST OF CLASSES

a n d  ra fts . D iv . I.
--------------------D iv. I I .

D iv . I I I .
116, S h op , p u b lic-h ou se , an d  w areh ou se  fittings and

accessories .
117, S ift in e  an d  sep a ra tin g .
118, S ig n a llin g  an d  in d ica t in g  b y  s ign a is , ( e x c e p t i n ç

K a ilw a y  s ign a is  an d  com m u n ica tin g -a p p a ra tu s ).
119, S m all-arm s.
120, S p in n in g , (i n c l u d i n g  th e  p ré p a ra tio n  o f  fibrous

m ateria l8  a n d  th e  d o u b lin g  o f  y a rn s  and 
th read s).

121, S ta rch , gu m , size, g lu e , an d  o th e r  stiffen ing and
ad h es iv e  m a teria ls .

122, S team -en gin es, ( i n c l u d i n o  D eta ils  co m m o n  to
flu id -pressu re eng ines gen era lly ).

123, S team  g en era tors , ( e x c c p t i n g  F urnaces).
124, S ton e , m a rb le , an d  th e  lik e , C u ttin g  an d  w orking.
125, S top p er in g  an d  b o tt lin g , ( i n c l u d i n g  B ottles , ja r s ,

an d  lik e  vessels).
126, S toves. ranges, an d  fireplaces.
127, S ugar.
128, T a b le  a r t ic le s  an d  ap p lian ces .
129, T ea , coffee, c o c o a , and lik e  beverages.
130, T o b a cco .
131, T o ile t  an d  h a ird ress in g  a rtic le s , an d  p erfn m ery .
132, T oys , garaes, an d  exercises.
133, T ru n k s, p o rtm a n te a u x , hand and lik e  tra v e llin g

ba gs . baskets, h a m p ers . and o tlie r  w ickerw ork .
134, U m b re lla s , p a ra so ls , and w alk in g-sticks .
135, V a lves  and cock s .
136, V e locip ed es.
137, V en tila tion .
138, W a sh in g  and c le a n in g  c lo th e s , d om estic  a rtic les ,

an d  b u ild in gs .
139, W a tch es , c lo ck s , an d  o th e r  tim ekeepers.
140, W a te rp ro o f and lik e  fa b r ics .
141, W ea rin g -a p p a re l.
142, W ea v in g  and w oven  fa b r ics .
143, W eig h in g -a p p a ra tu s .
144, W h eels  fo r  veh icles , ( e x c e p t i n ç  w h e e l s  f o r  L o c o 

m otiv es  an d  tra m w a y  and tra ct io n  en g in es ; 
R a ilw a y  an d  tra m w a y  v e h ic le s ; a n d  T oys).

145, W o o d  an d  w ood -w ork in g  m a ch in ery .
146, W ritin g -in stru m en ts  an d  sta tion ery . and w riting -

a ccessories , ( i n c l u d i n o  E d u ca tion a l ap p lian ces).

(B .)— Abridgments classified in 271 volumes :—
1909- 1915.
1916- 1920.

( In course o f Publication.)
X O T IC E .— The price o f  each volume is 2s., includ- 

ing inland 'postage. Postage to Colonies and 
foreign Countries extra. These volumes can also 
be obtained slieet by sheet, as printed, by pay- 
ment in advance o f a sub script ion o f  5s. /or each 
volume, including inland postage, and 7s. 6tf., 
including postage abroad. TI te sheets already 
printed can b* seen in the Patent Office Library 
andin some o f  the principal provincial Libraries.

L is t  o f C la sse s .
1 (i). C h em ica l p rocesses  an d  ap p ara tu s .
1 (i i) , In o rg a n ic  co m p o u n d s  o th e r  th a n  m eta llic  

ox id es , h v d ra tes , o x y a c id s , an d  salts. ( i n c l u d 
i n o  A lk a li m a n u fa c tu re  a n d  C yan ogen  co m 
pou nds).

1 (i ii) , O xides, h y d ra te s , ox .vacids, and salts. M eta l
lic , ( o t h e r  t h a n  A lk a li m a n u fa c tu re  a n d
C yan ogen  com p ou n d s).

2 (i) , A cety leu e.
2 (ii). C e llu lose , N on -fibrous, and ce llu lose  d é r iv a 

tives, ( i n c l u d i n g  A rtific ia l filam ents, sheets. 
an d  the lik e  co n ta in in g  sam e .

2 ( i i i ) ,  D yes an d  h y d ro ca rb o n s  and h e te ro cy c lic
com p ou n d s  an d  th e ir  su b stitu tion  d ériva tives

3 (i). A d v ertis in g  an d  d isp la y in g  a p p a ra tu s , M oving
and ch a n g m g .

3 (ii), A d v e rt is in g  an d  d isp la y in g  o th e r  th a n  by  
m o v in g  a n d  ch a n g in g  a p p a ra tu s .

4, A eron a u tics .
5 (i), F a rm y a rd  an d  lik e  a p p lia n ces , ( o t h e r  t h a n  

I lo u s in g  an d  feed in g  an im ais).
5 (i i) , H ou sin g  an d  fe e d in g  a n im a is , ( o t h e r  t h a n

ChafT an d  v eg e ta b le  cu tters ).
6 (i) , C u ltiv a tin g  im p lem en ts  an d  Systems.
6 (ii) , G a rd en in g  an d  lik e  a p p lia n ces , ( i n c l u d i n g  

M isce llan eou s  a g r ic u ltu ra l ap p lian ces).
6 (i ii) , H a rvestin g -ap p lian ces .
7 (i), C om b u stion -p rod u ct. com p ressed -a ir , hot-a ir .

and va cu u m  engines.

7 (i i) , In tern a l-com b u stion  eng ines, A rra n gem en t 
an d  d isp os it ion  o f  p a rts  o f .  ( i n c l u d i n g  Con
s tru c t io n  o f  p a rts  p e cu lia r  to  in tern a l-com 
b u stion  engines).

7 (i ii) , In tern a l-com b u stion  eng ines. C arbu rettin g - 
a p p a ra tu s , v a p orizers , an d  h ea ters for.

7 (iv ), In tern a l-com b u stion  eng ines. Ig n it in g  in .
7 (v), In te rn a l-co m b u stio n  eng ines, S ta rtin g . stop- 

p in g , and reversin ç.
7 (v i), In te rn a l-co m b u stio n  eng ines. V alve3 and

valve g e a r  fo r ,  ( i n c l u d i n g  O th er  raeans and 
m eth od s  fo r  reg u la tin g  an d  co n tro llin g  in te r 
n a l-co m b u stio n  engines).

8 (i). A ir  an d  gases, C om p ressin g , ex h a u stin g , and
m ov in g , ( i n c l u d i n g  B ellow s a n d  V acu u m  and 
lik e  d u stin g  an d  c le a n in g  a p p a ra tu s).

8 (i i) , A ir  an d  gases. T re a tin g  o th erw ise  th a n  by
com p ress in g . exh au stin g , and m ov in g .

9 (i) , A m m u n ition  and arn m u n ition  récep ta cles .
9 (i i) , T orp ed oes , exp losives , and p y ro tech n ies .

10, A n im a l-p ow er  eng ines an d  m isce lla n eou s  m otors.
11, A rtis ts ’  in stru m en ts  an d  m a teria ls .
12 (i), B earin gs an d  b ea rin g -su rfa ces .
12 (ii), L u b r ica t in g  passages, ch a n n els , réservo irs , 

an d  bath s, an d  lu b r ica tin g -ca n s .
12 (i ii) , L u b r ic a to r s  and lu b r ic a t in g  bea rin g -su r

fa ces , ( o t h e r  t h a n  L u b r ica t in g  passages, 
ch an n els , réservo irs , and baths».

13, B ells , g on gs , fog h orn s , s iren s. and w histlcs.
14 (i) , A e ra t in g  liq u id s  an d  gazogèn es, seltzogenes, 

an d  sip h on  bottles .
14 (i i) , B everages. m a lt  p ro d u cts , an d  o rg a n ise d  fe r 

m en ts, ( o t h e r  t h a n  A e ra tin g  beverages).
15 (i), D y e in g  an d  o th erw ise  tre a tin g  tex tiles , tex tile

m a ter ia ls , an d  th e  lik e  w ith  liq u id s  and gases. 
A p p a ra tu s  fo r .  ( i n c l u d i n g  B le a ch in g  and 
w ash in g . P rocesse3  a n d  m a te r ia ls  fo r ).

15 (i i) , D y e in g , P rocesses  an d  m a te r ia ls  fo r .
16, B ook s , m e rca n tile  fo rm s . and th e  like .
17 (i), B oo ts  and shoes, A p p a ra tu s  fo r  raak in g  and 

rep a ir in g .
17 (i i) . B oo ts  an d  shoes. C on stru ction  o f.
17 (i ii) , B oots  an d  shoes, P ro te c to rs  an d  trees  an d  

o th e r  a ccessories  fo r .
18, B oxes an d  cases.
19, B ru sh in g  an d  sw eep ing .
20 (i). B u ild in g s  an d  stru ctu res , K in d s o r  ty p es  o f. 
20 (i i) , B u ild in g s  and stru ctu res , M isce îla n eou s  a cces 

sorie s  and d eta ils  a p p lica b le  g e n e ra lly  to .
20 (iii), D oors  an d  W indow s and th e ir  accessories .
20 (iv ), F loors . r o o fs , w alls , and ce ilin gs.
21, C asks an d  b a rre ls .
22, C em ents an d  lik e  com p osition s .
23, C e n tr ifu g a l m ach in es  and a p p a ra tu s . ( o t h e r  t h a n

C en tr ifu g a l fa n s , p u m p s, an d  reels).
24, C hains, ch a in  ca b les , sh a ck les , and sw ivels.
25, C h im n eys an d  (lues, ( i n c l u d i n g  V en tila tin g -sh a ft

tops).
26, C losets, u r in a is , b a th s , la v a to r ie s , an d  lik e  sani-

t a r y  ap p lian ces .
27, C oin -freed  a p p a ra tu s  an d  th e  like .
28 (i), B rea d -m a k in g , c o n fe c t io n e ry , an d  cook in g - 

a p p lia n ces .
28 (i i) , K itch en  an d  lik e  a p p lia n ce s  o th e r  th a n  cook - 

in g -ap p lian ces .
29, C oo lin g  an d  ice -m a k in g . ( i n c l u d i n g  R e fr ig e ra to rs

a n d  Ice -stor in g ).
30, C u tlery .
31 (i) , C u ttin g  and severin g  m ach in es  fo r  paper, 

îe a th e r , fa b r ic s . an d  th e  like .
31 (i i) , P u n ch in g  an d  p e r fo r a t in g  m a ch in es  and 

h an d  to o ls  fo r  cu ttin g , p u n ch in g , p e r fo ra t in g . 
an d  te a r in g  p a p er , Ieath er, fa b r ic s , and the 
like .

32, D is t illin g , co n ce n tra tin g . e v a p o ra tin g , an d  con -
d en sin g  liqu id s .

33, D ra in s an d  sew ers.
34 (i), D ry in g  gases, c lo th es , and m a te r ia ls  in  lo n g  

lengths.
34 (ii), D ry in g  Systems and apparatus, ( o t h e r  t h a n  

D ry in g  gases. clothes, and m aterials in  long 
lengths).

35, D y n a m o-e le ctr ic  g en era tors  an d  m o to rs , ( i n c l v d -
i n g  F r ic t io n a l an d  in fluence m ach in es , m ag- 
nets, an d  th e  like).

36, E le c tr ic ity , C on d u ctin g  an d  in su la tin g .
37, E le c tr ic ity , M ea su rin g  an d  test ing, ( i n c l u d i n g

E le c tr ic  résistan ces  an d  in d u ctan ces).
38 (i), E le c tr ic  cou p lin g s , an d  cu t-ou ts  o th e r  than  

e le ctro -m a g n e tic  an d  th erm a l.
38 (i i) , E le ctr ic  cu rren ts , C on vertin g  an d  tra n s fo rm - 

in g  o th e r  th a n  b y  r o ta r y  con v erters  and 
r o ta r y  tra n s fo rm e rs , an d  con den sers .

38 (i ii) , E le c tr ic  m o to r  co n tro l Systems an d  m otor  
an d  lik e  con tro lle rs .

38 (iv ), E le ctr ic  su p p ly  an d  tra n sm iss ion  System s 
and a p p a ra tu s  not o th erw ise  p rov id ed  fo r . 

38 (v ), E le ctr ic  sw itch es an d  e le ctro -m a g n e tic  and 
th erm a l cu t-ou ts , ( o t h e r  t h a n  M otor  an d  like 
con tro lle rs ).
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39 (i). E le ctr ic  lam p s, A rc  au d  in can d escen t-a rc , and 
va cu u m  o r  low -pressu re a p p a ra tu s  fo r  e le c tr ic  
d isch a rg es  th ro u g h  gases o r  vapou rs.

39 (ii), E le ctr ic  lam p s. Incandescen t.
39 (iii). K ea tin g  by  e le c tr ic ity , ( i n c l u d i n o  E lectr ic

fu rn a ce s  an d  ovens).
40 (i), E le ctr ic  s ig n a llin g  Systems and a p p a ra tu s ,

( o t h e r  t h a n  T e legrap h s a n d  T éléphonés).
40 (i i) . P h on og ra p h e , g ra m op h on es , and lik e  sound 

tra n sm itt in g  an d  rep rod u c in g  in strum ents.
^0 ( i i i ) ,  T e legrap h s, E lectric .
40 (iv ). T é lép h on és an d  té lép h on é  Systems and a p p a 

ra tu s. E lectric .
40 (v), W ire less  s ig n a llin g  and con tro llin g .
41, E le ctro ly s is , ( i n c l u d i n o  E lectro -d ep osition  a n d  

E iectro -p la tin g ).
42 (i), F a b rics , F in isn in g  and dressing.
42 (i i) , F a b r ics , T rea tin g  o th erw ise  than  b y  finishing 

an d  dressing.
43, F asten in gs. D ress, ( c o m p r i s i n g  E u ck les, B uttons,

J e w e lle ry , an d  c e r t a i n  o t h e r  f a s t e n i n g s  s p e c i -  
a l l y  a p p l i c a b l e  t o  w e a r i n g - a p p a r e l ) .

44, F asten in gs, L o ck , la tch , b o it , an d  o th er . ( i n c l u d 
i n o  S a fes  an d  stron g -room s).

45, F en cin g , tre llis , an d  w ire-netting.
46, F ilte r in g  an d  o th erw ise  p u r ify in g  liqu id s .
4 7 (i) , F ire -escap es an d  tire and te m p é ra tu re  a larm s. 
47 (i i) , F ire -ex tin g u ish in g  and lire p rev en tin g  and

minimizine.
48, F ish an d  fishing.
49, F o o d  p rép a ra tion s , food -p reserv in g , an d  th e  like .
50, F u el M a n u fa ctu re  o f.
51 (i) , F u rn a ces  an d  k iln s , C om b u stion  a p p a ra tu s  o f. 

( i n c l u d i n g  D eta ils  in con n ex ion  th erew ith ).
51 (i i) , F u rn a ces  and k iln s  fo r  a p p ly in g  and u tiliz -

in g  b e a t  o f  com b u stion , ( o t h e r  t h a n  C om bu s
t io n  a p p a ra tu s  an d  d e ta ils  in con n ex ion  
th erew ith ).

52 (i), F u rn itu re , F ittin gs  and d e ta ils  a p p lica b le
g e n e ra lly  to . an d  a r t ic le s  o f  fu rn itu re  not 
o th erw ise  p ro v id e d  fo r .

52 (i i) , F u rn itu re  fo r  s it t in g  and ly in g  upon .
52 ( i i i ) ,  T ab les , desks. and le a f tu rn ers  an d  h o ld ers . 
52 (iv ), U p h olstery , w a îl fu rn itu re , screen s, and look - 

ing-glasses.
52 (v), W in d ow , sta ir , and lik e  fu rn itu re . b ra ck e ts . 

ra ck s . an d  stands, ( i n c l u d i n o  A n tim a ca ssa rs  
a n d  T a b le  an d  lik e  covers).

53, G a lv a n ic  b a tter ies .
54. C as  d is tr ib u tio n .
55 (i), C ok in g , g a s-p rod u cers , and re torts .
55 (i i) , G as m a n u fa c tu re  o th e r  th a n  g a s-p rod u cers  

and retorts.
56, G lass.
57, G overn ors , S p eed -reg u la tin g , f o r  en g in es  and

m a ch in ery .
58, G ra in  and seeds, T re a tin g . ( i n c l u d i n o  F lo u r  and

m eal).
59, G rin d in g . c ru sh in e . p u lv er iz in g . and th e  like .
60, G rin d in g  o r  a b ra d in g , an d  bu rn ish in g .
61 (i), H a n d -too l, b  ru sh , m op , an d  lik e  h an d les.
61 (i i) , H and to o ls , ( o t h e r  t h a n  W ren ch es  an d  boit,

n a il, screw , and lik e  in sertin g  and ex tra ct in g  
too ls ).

61 (i ii) , W ren ch es an d  b o it , n a il, screw , and lik e  in 
sert in g  an d  e x tra ct in g  too ls .

62, H arness an d  sad d lery .
63, H ats and o th e r  h ead  coverin gs .
64 (i) , K ea tin g  liq u id s  and gases.
6 4  (ii), K ea tin g  S y s t e m s  and a p p a ra tu s , ( o t h e r  t h a n

H ea tin g  liq u id s  and gases a n d  S u r fa c e  a p p a 
ra tu s  fo r  effecting tra n s fe r  o f  bea t).

64 (iii). S u r fa ce  a p p a ra tu s  fo r  effecting tra n s fe r  o f
h ea t, ( o t h e r  t h a n  A p p a ra tu s  in w h ich  the 
h ea t is  tra n s fe rre d  fro m  P rod u cts  o f  co m 
b u stion ).

65 (i), D o o r  an d  g â te  opérât in g -a p p lia n ces , fu rn i
tu r e . an d  a ccessor ies , ( o t h e r  t h a n  F asten in gs. 
L o ck , la tch , b o it , an d  o th e r  a n d  H inges and 
p ivots).

6* (i i) , H inges and p ivots.
66 . H ollow -w are , ( i n c l u d i n o  B u ck ets , P an s, K ettles,

S au cepan s, a n d  W ater  cans).
67, H orseshoes.
68 (i), E x ca v a tin g  e a rth  and rock , b oom s, bu oys , 

ca n a ls  an d  r iv e rs . fe rr ie s , an d  w a te r  su p p ly .
68 (i i) , S u b a q u eou s  b u ild in g s  and stru ctu res , d iv in g ,

an d  ra is in g  sun ken  sh ips and o b je c ts .
69 (i), H y d ra u lic  a p p a ra tu s  n o t o th erw ise  p rov id ed

for .
69 (ii), H y d ra u lic  presses, m eters, m otors , and lik e  

a p p a ra tu s  fo r  use w ith  h ig h  pressures.
69 (i ii) , S p ra y -p ro d u ce rs  and liq u id -d is tr ib u tin g  

sp r in k lers  an d  nozzles.
70, In d ia -ru b b e r  and g u tta -p erch a . ( i n c l u d i n o  P lastic

com p o sitio n s  a n d  M ateria ls  o f  con stru ctiv e  
u t il ity , o th e r  th a n  m eta ls  an d  stone).

71, In je c to r s  and e je cto rs .
72, Iro n  an d  Steel m a n u fa ctu re .
73, L abels , badges, co in s , tok en s, and tick ets .

74 (i), B ra id  and bra id in g -m a cliin es , c ro ch e t , la ce  
an d  la ce -m a k in g , a n d  n et-m ak in g  m a ch in es.

74 (i i) , K n ittin g  and k n itted  fa b r ics .
75 (i), B u rn ers an d  b u rn er  fittings.
75 (i i) , L am p  ch iin n ey s, g lob es , lenses, shades, re- 

flectors, and sm u t-ca tch ers , and h olders 
th e re fo r .

75 (i ii) , L am ps fo r  lig lit in g  and h ea tin g . D eta ils  and 
a ccessories  a p p lica b le  g e n e ra lly  t o , ( i n c l u d i n g  
L ig h tin g  bu rn ers , p ipes, c ig a rs , an d  th e  like). 

75 (iv ), L am p s fo r  lig h t in g  and h ea tin g , K inds or 
ty p es  o f ,  ( i n c l u d i n g  L ig h tin g , S ystem s o f).

76, L ea th er , ( i n c l u d i n o  T rea tm en t o f  h id es  and
skins).

77, L ife -sa v in g , (M arin e), and sw im m in g  and ba tliin g
ap p lian ces .

78 (i), C onveyers an d  e lev a tors  fo r  d e a lin g  con tinu - 
o u s ly  w ith  a r t ic le s  an d  m a te r ia ls  in bu lk .

73 (i i) . L ift in g , low erin g , an d  h a u lin g  not oth erw ise  
p rov id ed  fo r .

78 (i ii) , L ifts , h o is ts , and ja ck s .
78 (iv ), L o a d in g  an d  u n lo a d in g , ( i n c l u d i n g  T ra n s

p o r t e r  and crânes).
78 (v ), W in d in g  an d  p a y in g -o u t  a p p a ra tu s  fo r  l i f t 

ing, low erin g . and h a u lin g , ( i n c l u d i n g  P u lley - 
b lo ck s  and th e  like).

79 (i) . L o co m o tiv e s  an d  tra m w a y , t r a c t io n , p orta b le ,
an d  sem i-p orta b le  engines.

79 (i i) , M otor  veh icles . A rra n g em en t an d  d isp osition  
o f  d r iv in g . tra n sm ission , b a la n ce , an d  revers- 
in g  g e a r in g  on.

79 (i ii) , M otor  veh icles . A rra n g em en t an d  d isp osition  
o f  p a rts  o f ,  n o t o th erw ise  p rov id ed  fo r , ( i n 
c l u d i n g  C on stru ction  o f  p a rts  p e cu lia r  to  
m o to r  veh icles).

79 (iv ), M otor  veh icles , F ram es an d  u n d e rca rr ia g e  
w ork  o f.

79 (v), M otor  veh icles , S teer in g  and con tro llin g .
80 (i), G earin g , B elt, rop e , ch a in , too tlied , an d  f r i c 

t io n , an d  g e a r in g  fo r  co n v e r tin g  an d  con vey - 
in g  r o ta ry  o r  r e c ip r o ca t in g  m otion .

80 (i i) , G earin g , V a ria b le -sp eed , d ifferen tia l. and re- 
versin g , an d  fo r  s top p in g  and s ta rtin g , and 
sh a ftin g  an d  its  accessories .

80 ( i i i ) ,  L in k -w ork , ca m s  an d  ta p p ets , an d  ra tch et 
an d  screw -an d -n u t gearin g .

80 (iv ), M echanism  n o t  o th erw ise  p rov id ed  fo r .
81 (i), D is in fe ctin g  an d  d e o d o r iz in g , a n d  m ed ica l

an d  lik e  p rép a ra tion s .
81 (i i) . M edica l, s u rg ica l, an d  d en ta l ap p lian ces .
82 (i), M eta ls, E x tra ctin g  a n d  refin ing, an d  a lloys .
82 (ii), W a sh in g  g ra n u la r , pow d ered , an d  like

m a ter ia ls , an d  a m a lg a m a tin g , c lea n in g . coat- 
ing, an d  g ra n u la t in g  m eta ls.

83 (i), C asting  and m o u ld in g  m eta ls.
83 (ii). M étal a r t ic le s  an d  fo rm s . C om b in ation  a p p a 

ra tu s an d  p rocesses  s p e c ia lly  d esign ed  fo r  
p ro d u c in g  and trea tin g .

83 (i ii) , M eta ls, C utting.
83 (iv  . M etals. W ork in g .
84, M ilk ing, ch u rn in g , an d  ch eese-m ak in g .
85, M in ing , q u a rry in g . tu n n e llin g . an d  w ell-sink ing.
86, M ix in g  an d  a g ita tin g  m a ch in es  and ap p lian ces . 
87 (i). B rick s , b u ild in g  an d  p a v in g  b lock s , slabs,

tiles , an d  p ottery .
87 (ii), M ou ld in g  p la s tic  and pow d ered  substan ces,

( i n c l u d i n g  C astin g  su b stan ces  o th e r  than  
m eta ls  a n d  P resses, M ech an ica li.

88 (i). M usical in stru m en ts , A u to m a tic .
88 (i i) , M usic an d  m u sica l in stru m en ts  o th e r  than

a u tom a tic .
89 (i), B olts, studs. n u ts . w ash ers, and rivets.
89 (ii), H ooks, n a ils , co tte rs , p ins, Staples, w edges. 

an d  w ood-screw s.
89 (i ii) , N a ilin g  and sta p lin g  and w ire-stitch in g .
90, N on -m eta lli>  élém ents.
91, O ils , fa ts , lu b r ica n ts , ca n d ies , and soaps.
92 (i), O rdn an ce  and m ach in e -g u n  ca rr ia g e s  and 

m ou n tin gs.
92 (i i) , O rd n a n ce  an d  m a ch in e  guns.
93, O rnam en tin g .
94 (i) , P a ck in g  and w ra p p in g -u p  fo r  tra n s it  and 

s tora g e , ( i n c l u d i n o  B al ing).
94 (ii), P a p e r  ba gs , sack s, w ra p p ers , and th e  like, 

( i n c l u d i n g  M a k in g  envelopes).
95, P a in ts , p a in t in g , and th e  like .
96, P a p er , p a ste b o a rd . an d  p a p ie r  m âché.
97 (i) , O ptica l Systems an d  a p p a ra tu s .
97 (i i) , S u rv ey in g , n a u tica l, an d  a s tro n o m ica l in 

strum ents.
97 (i ii) , T h erm om eters , p h o tom eters , m eteoro log ica l

and m a th em a tica l in stru m en ts , and m isce l
lan eou s p h ilo sop h ica l in strum ents.

98 (i). P h o to g ra p h ie  ca m éra s  and a u x ilia r y  a p p li
an ces  th e re fo r .

98 (i i) . P h otog ra p h ie  p rocesses an d  a p p a ra tu s  o th er
th a n  fo r  ta k in g  p h otog ra p h s , ( i n c l u d i n g  
P h otog ra p h ie  p lates, film s, and papers).

99 (i) , P ipes an d  tu b es . J o in ts  and co u p lin g s  fo r .
( i n c l u d i n o  J o in ts  fo r  tu b u la r  fra m e w o rk  a n d  
l i k e  W ire  an d  rod  co u p lin g s  an d  jo in ts ).
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VIRTU A L M U SEU M  'pes, tu b es , and h ose , ( o t l i e r  t h a n  J o in ts  
a n d  co u p lin g s  fo r ).

-AQ L L ,  rp e jlm ^  and d e liv er in g  w ebs an d  sheets.
100 (i l) , P r in tin g  p rocesses  an d  a p p a ra tu s , ( o t h e r  

t h a n  T yp e  settin g  and com p osin g ).
100 ( i i i ) .  T yp e  m a k in g , se ttin g , and com p osin g , (in- 

c l u d i n g  T y p e -b a r -m a k in g  m ach in es).
100 (iv ), T y p ew rite rs  an d  lik e  m ach in es.
102 (i), P u m p s, R e c ip ro ca tin g , f o r  liq u id s , ( i n c l u d i n g  

S teain -engine a ir-p u m p s a n d  C om bin ed  pu m ps 
fo r  liq u id s  and gases).

102 (i i) , W a te r  an d  o th e r  liq u id s , an d  sem i-liqu ids,
R a is in g  and fo r c in g  o th erw ise  th a n  b y  pum ps.

103 (i), B ra k es  an d  re ta rd in g -a p p a ra tu s .
103 (ii). R a il and ro a d  veh icles , D eta ils  a p p lica b le  

g e n e ra lly  to .
103 (i ii) , R a ilw a y  an d  tra m w a y  ▼ehicles, A ccessories  

fo r .
103 (iv ), R a ilw a y  an d  tra m w a y  veh icles , B o d y  deta ils  

and k in d s  o r  ty p es  of.
103 (v), R a ilw a y  and tra m w a y  veh icles , D rau gh t, 

co u p lin g , an d  buffing a p p lia n ces  fo r .
103 (v i), R a ilw a y  an d  tra m w a y  veh icles , U nder-

ca r r ia g e  and u n d e r fra m e  d e ta ils  o f.
104 (i), R a ilw a y  an d  tra m w a y  cross in g s  and points

and sw itches.
104 (i i) , R a ilw a y  and tra m w a y  perm an en t w a y  o th er  

th a n  cross in gs  and p o in ts  an d  sw itclies , and 
r a ilw a y  an d  tra m w a y  System s o th e r  than  
e lectric .

104 (i ii) , R a ilw a y s  an d  tra m w a y s . E le ctr ic , ( i n c l u d i n g  
E le c tr ic  tra ctio n ).

105, R a ilw a y  s ign a is  and com m u n ica tin ç -a p p a ra tu s .
106 (i) , C a lcu la tin g , co u n tin g , and cash -reg isterin g  

a p p a ra tu s .
106 (i i) , D y n a m om eters , g a u g es , m easures o f  length . 

steam -en g in e  and lik e  in d ica to rs , and testing- 
ap p ara tu s .

1 0 6  ( i i i ) ,  F ares  an d  ad m iss ion -fees  ch eck in g , rév o lu 
t io n  an d  speed  in d ica to rs , and od om eters .

106 (iv ), In d ica tin g , re co rd in g , an d  reg isterin g  a p p a 
ra tu s  not o th erw ise  p rov id ed  fo r .

106 (v), M easu red  q u a n tit ie s  d e liv er in g , m easures o f  
c a p a c ity . an d  sa m p lin g  liqu id s .

107, R oad s  and w ays.
108 (i) R oa d  veh icles , B o d y  d eta ils  an d  k inds or 

ty p es  o f.
108 (i i) , R oad  veh icles , U n d e rca rr ia g e  d eta ils  and 

d ra u g h t  a p p lia n ce s  fo r .
108 (i ii) , S p rin g s  an d  v ib ra tion -d a m p ers.
109, R opes an d  cord s .
110  (i), C e n tr ifu g a l an d  screw  fa n s  an d  pum ps.
110 (ii), R o ta ry  eng ines, pu m ps, b low ers , exh au sters, 

an d  m eters.
110 (i ii) . T u rb in es  an d  reaction -w h eels .
111, S ew age, T rea tm en t o f ,  ( i n c l u d i n g  M anu re).
112, S ew ing  an d  e m b ro id er in g .
113 (i) , S h ip  an d  b o a t  fittings and a ccessories , and 

p on toon s  an d  ra fts .
113 (i i) , S h ip s an d  b oa ts . K in d s  o r  ty p es  and 

s tru ctu ra l d e ta ils  o f.
114, S h ip s, b o a ts , an d  ra fts , P rop e llin g , steerin g , and

m an œ u vrin g .
115, S h ip s, b oa ts . and ra fts , R ig g in g , sa ils , and spars

fo r ,  ( i n c l u d i n g  B o a t  ra is in g . low er in g , and 
d isen g a g in g  g ea r). .

116, S h op , p u b lic-h ou se , an d  w areh ou se  fittings and
accessories .

117, S ift in g  an d  sep a ra tin g .
118 (i) , In d ica to rs  an d  b u rg la r  and lik e  a larm s.
118 (i i) . S ign a is , ( i n c l u d i n g  M arin e  sign a is).
119, S m a ll-a rm s. ,
120 (i) , S p in n in g . P ré p a ra t io n  o f  fibrous m ateria ls  

fo r , ( i n c l u d i n g  O b ta in in g , op en in g , ca rd in g , 
an d  lik e  trea tm en t o f  fibres in gen era l).

120 (ii), S p in n in g , tw is tin g , and w in d in g  y a rn s  and 
th rea d s , ( i n c l u d i n g  W in d in g  co rd s . w ire . and 
th e  lik e ).

120 (i ii) , Y arn s  and th rea d s  an d  m isce lla n eou s  spin 
n in g  a ccessor ies  an d  p rocesses an d  trea tm en t 
o f  fibres.

121, S ta rch , gu m , size, g lu e , and o th e r  stifïen ing or 
ad h es iv e  m a teria ls .

122 (i), E n gin e  an d  lik e  cy lin d e rs , con n ectin g -rod s , 
cross-h ead s an d  gu id es , fly-w heels, p iston -rod s ,
an d  pistons.

122 (ii), S team -en gin e  d is tr ib u tin g  an d  expansion  
va lves an d  va lve  g e a r  an d  v a lv e -a ctu a tin g  
a rra n g em en ts  th e re fo r .

122 (iii), S team -en gin es, K inds o r  ty p es  o f ,  an d  d eta ils  
n o t o th erw ise  p ro v id e d  fo r ,  ( i n c l u d i n g  S team  
and o th e r  flu id -pressu re h a m m ers  an d  presses). 

122 (iv ), S team -en gin es, R e g u la t in g  o r  co n tro llin g , 
s ta rt in g . s top p in g . an d  reversin g .

122 (v ), Stuffîng-boxes an d  su b stitu tes  th e r e fo r , ( in -
c l u d i n g  P a ck in g  th e re fo r ).

123 (i), L iq u id -lev e l re g u la tin g , in d ica t in g , and
reg ister in g , in cru sta tio n  an d  c o rro s io n  pre- 
ven tin g  an d  rem ov in g , an d  d o o r  lid s  and 
cov ers  fo r  resistin g  flu id  pressure.

123 (i i) , S team -gen erators .
123 (i ii) , Steam  sep a ra tors  an d  su p erh eaters.
124, S ton e , m a rb le , and th e  lik e , C u ttin g  an d  w ork in g . 
125 (i), B ottles , ja r s , an d  lik e  vessels, ( i n c l u d i n g  

N on -re fillab le  b o ttles , ja r s , an d  lik e  vessels). 
125 (i i) , B ottles , ja r s , and like vessels, F illin g , op en 

in g , an d  c lo s in g , ( o t h e r  t h a n  S top p ers , lids, 
cov ers , and capsu les).

125 (i ii) , S top p ers , lids, cov ers , and cap su les . B ottle , 
ja r ,  an d  th e  like .

126, S toves, ran g es, an d  fire-places.
127, S ugar.
128, T a b le  a r t ic le s  and ap p lian ces .
129, T ea , coffee. c o c o a , an d  lik e  beverages.
130, T o b a cco .
131, T o ile t  and h a ird ress in g  a rtic le s , and p erfu m ery . 
132 (i), A m u sem en t an d  ex ercis in g  a p p a ra tu s  o th e r

th a n  gam es and toys .
132 (ii). G am es.
132 (i ii) , T oys .
133, T ru n k s, p ortm a n tea u x , hand and lik e  tra v e llin g

ba gs , baskets, h a m p ers . and o th e r  w icker- 
w ork.

134, U m b re lla s , p a ra so ls , and w alk in g-sticks .
135, V alves an d  cock s .
136 (i). V e loc ip ed e , cy cle , an d  lik e  v eh ic le  brakes, 

steerin g -m ech an ism , an d  m isce lla n eou s  a cces 
sories.

136 (ii), V e lo c ip e d e , cy c le , and lik e  v eh ic le  d riv in g - 
m ech an ism , ( i n c l u d i n g  H and an d  fo o t  d riv in g - 
m ech an ism  fo r  a p p a ra tu s  o th e r  th a n  veh icles). 

136 (i ii) , V e loc ip ed es . cy c le s , an d  lik e  veh icles , K in d s 
o r  ty p es  an d  s tru ctu ra l d e ta ils  o f.

137, V en tila tion .
138 (i) , W ash in g  an d  c le a n in g  b u ild in g s  and d om estic  

a r t ic le s  o th e r  th a n  clothes.
138 (i i) , W ash in g . m a n g lin g  an d  w rin g in g , iro n in g , 

and s ta rch in g  c loth es.
139, W a tch es , d o c k s ,  and o th e r  tim ekeepers.
140, W a te rp ro o f an d  lik e  fa b r ics .
141, W ea rin g -a p p a re l.
142 (i) , L oom s, D riv in g . rev ers in g , s top p in g . and 

sta rtin g , an d  loom  sh ed d in g -m ech on '^ m  and 
p a ttern  ca rd s , ch a in s , su rfa ces , an d  th e  like . 

142 (i i) , L oom s, K in d s  o r  ty p es  o f ,  and d eta ils  not 
o th erw ise  p rov id ed  fo r .

142 (i ii) , L o o m s , W e ft  su p p ly in g , in sertin g . b e a tin g  
un. cu tt in g . d ou b lin g , and tw is tin g  in .

142 (iv ), W ov en  fa b r ic s  and a r t ic le s , and w a rp m g , 
le a s in g , b a llin g . and b e a m in g  y a rn s . ( i n c l u d -  
i n g  P ile  fa b r ic s  a n d  F lo o r  coverin gs).

143, W eig h in g -a p p a ra tu s .
144 (i) , W heels  f o r  veh icles . (o t h e r  t h a n  W heel ty res . 

P n etim atic  and o th e r  e la s t ic . and r im s  fo r  
use th erew ith ).

144 (i i) , W heel ty re s , P n eu m a tic  and o th e r  e la stic ,
and r im s fo r  use th erew ith .

145 (i) . W ood . C u ttin g , ( o t h e r  t h a n  Saw ing).
145 (i i) , W ood , W o rk in g . ( i n c l u d i n g  S aw in g).
146 (i) , F ilin g  p a p ers  an d  docum ents.
146 (ii), S ta tio n e ry . w a fers  and seals. ed u ca tion a l 

a p p lia n ces , an d  c ip h ers  an d  codes.
146 (i ii) , W ritin g -in stru m en ts , ink , ré cep ta c les  fo r  

w ritin g -m a ter ia ls , pads, an d  b lo tters .

OF I F T Y  Y E À R S  S U B J E C T  I N D E X , 1 8 6 1 -1 9 1 0 .
A  subject index o f ail complété spécifications for tbe period 1861-191*1 bas now been published in 2.1 

volumes corresponding to tbe new sériés of Illustrated Abridgment^Classes (List B above). lh e  
classification is in accordance witb the “ Abridgment Class and Index Key, as amended up to date, 
some estent the headings in the “  Fifty Years Subject Index”  may be regarded merely as a compilation 
o f the corresponding headings in the abridgment volumes, and, so far as this is the case, the index may 
be used with the abrfdgments: But, generally speaking, the headings represent an improved and extended 
classification of matter, and it may often be found more convement to use the u Fifty Years Subject 
Index”  with the spécifications, as the contents o f the new index headings will not always be found
collected in any one Abridgment Class. .

For a continuation o f the “  Fifty Years Subject Index,”  the searcher should consult the Abridgment 
Volumes for the period 1909-15 and the annual and quarterly indexes from 1916 onwards.

The volumes are issued at sixpence each, post free.
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