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EXPLANATORY NOTE

The contents of this Abridgment Class may be seen from its Subject-matter Index, which
includes all index headings, subheadings, and subdivisions allotted to this Class, as well as cross-
references under them, although there may be no cases affected within the period covered by this
volume. For further information as to the classification of the subject-matter of inventions,

reference should be made to the Abridgment-Class and Index Key (Vol. I), published at the
Patent Office, 25, Southampton Buildings, Chancery Lane, W.C.2, price 7s. 6d. (inland); 8s. 1d. (_.
(abroad).

It should be borne in mind that the abridgments are merely intended to serve as guides to
the Specifications, which must themselves be consulted for the details of any particular invention.
Printed Specifications may be purchased from the Patent Office at the uniform price of 1s.
(inland); 1s. 0}d. (abroad).

NOTE.—The Patent Office does not guarantee the accuracy of its publications,
or undertake any responsibility for errors or omissions or their consequences.
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Surface apparatus for effecting trans-
fer of heat between fluids in flow.

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

Adaptations and arrangements of surface-
apparatus for special purposes are indexed
only under separate headings, such as Cool-
ing gases &e., [Class 29]; Distilling &ec.
liquids, [Class 32]; Heating water &e., [Class
84 (i)].

casings. 249,079, 251,755. 256,214, 260,941,
263,585, 273,803. 297,509. 309,106. 310,927,
328,718.

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

coil-tube apparatus. See kinds &c. below.

concentric plate apparatus. See kinds &ec. (plate |

apparatus) below.

distributing plates and partitions in fiuid in-
lets and outlets. 256,594, 276,262, 297,509.
305,172,

drip-interception devices, See kinds &ec.
(straight-tube apparatus: misc.) below.
filling-pieces for tube-plate joints. See Pipes

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

flat tubes, apparatus with. See kinds &e. (plate
apparatus) below.

headers. 244 812.
258,912. 258,984,
265,201, 267,225.
987 624, 200,812,
305,172, 307,068,
320,171, 332,065.
338,685,

heat interchangers bodily
casing. See casings above.

incrustation and corrosion, preventing and re- |
moving.  See Inerustation &ec., Preventing |
&e., [Class 123 (i)].

kinds or types—
bowed tubes between headers. 248,999,

250,182, 260,857. 265,183, 805,172, 310,327.
coil-tube  apparatus. 251,024, 251,424,
273,450. 301,426, 303,172, 314,433. 331,778.

256,185.
265,133,
984.413.
304,260.
311,574,
835,395.

247,500,
259,276,
268,093,
292,258,
309,106,
333,764,

254,600,
263,649,
273,213,
292 ,343.
310,819.
534,127,

removable from

334,333 339,405,
[Published 8/32]

i

Surface apparatus &c.—cont.

kinds or types—cont.
plate apparatus. 246,137. 246,231.
247,086, 247,275, 247,935, 249 184.
255,364, 255,711, 258,888, 259,824,
265,597, 265,845, 271,461, 272,152,
273,886, 276,013, 277,504, 278,704.
281,819. 281,842, 285,151, 285,524.
287,777. 289,661. 289,677, 289,695,
290,868, 291,593, 293,759, 295.G29.
297,589, 297,643. 299,998, 301,426.
J04,183. 304,961. 307,191, 307 425.
311,574, 312,702. 313,114. 313,140.
316,699. 316,718, 319,099. 319,621.
321,833, 323,499, 326,278, 326,331.
327,377, 328,076, 329,714. 330,185.
351,602, 331,982, 332,280. 338,007.
straight-tube apparatus—
concentric or jacketed tubes.
250,792, 254,725. 260,066,
270,250, 295,245. 302,167.
327,398. 335,395. 337,027.
expansion and contraction of tubes, pro-
viding for, (otherwise than by expansion
rings on casings). 248,712. 248,713.
249,079. 252,125, 273,605. 277,556.
307,068. 328,718,
Field-tube type. 244,859. 248,624, 250,792,
264,377. 271,567, 273,298.
honeycomb and like types, (tubular con-

250,160,
262,452.
373,306.
279,446,
9286,757.
289,912.
295,106.
302,562,
310.411.
313,998,
520,279,
327 156,
330,590,

250,086.
267,377,
317,598,

struetion  only). 247.935. 254,959.
270,891.

loop tubes, L-tubes, U-tubes, W-tubes,
and serpentine tubes, (continuous

lengths of tube having straight portions
connected by bends). 247,500, 251,755,

252,183. 264,746, 270,148. 301,453,

307,068, 310,799. 3812470. 315,266.

322,366, 326,470, 3830,385. 339,198,
miscellaneous—

drip - interception devices. 256,596,

271,065. 273,262, 306,243. 329,975.
tubes passing through helical baffles in
cylindrical casing. 248,712. 308,715,
tube supports. 249.079. 254,702. 259,306.
289,715, 301,291, 306,243. 306,869.
810,327. 311,574. 315,865. 320,283,
rotary, reciprocating, and otherwise mov-
ing straight-tube apparatus. 249,534,
252,373, 313,780,

A

ot
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or types—cont.

——sitaight-tube apparatus—cont.

straight tubes befween headers or connect-

ing-boxes, 244,812, 246,503, 248,712,
249,079, 249,534, 249,905.  249,906.
254,702, 206,215, 256,595, 256,506,
260,941, 263,585, 260,560. 273,125,
273,213. 273,803, 280,266. 280,649.
281,289. 282,717. 284338. 284,413.
204,836, 297,509. 299,085. 300,543.
304.269. 305,172, 307,068. 307,854.
308,715. 309,445, 315,865. 316,918,
319,628, 328,718, 331,910. 333,764.
436,355, 336,755, 339,869. 339,870,
339,925,

tubes closed at one end and connected af
other end to header, (other than Field
tubes). 808,966,
trough and open-channel apparatus. 254,100.
longitudinal baffles, arrangements of. 254,626.
263,585. 276,262, 284,338, 209,085. 333,764.
336,355, 337,631,
making and treating by operations of interest
apart from product. See separate headings,
such as Electrolysis &e., [Class 417; Metals,
Bending &e., [Class 83 (iv)].
materials for making.  267,377. 275,188,
202,484, 204,687, 299,100. 310,880. 311,092.
326,981, 338,818,
miscellaneous—
blocks traversed by sets of fluid passages.
285,151,
specizl materials for making. 307,843,
tube-filled tubes. 304,728,
two series of tubes or passages formed in

plates or blocks. 263,818, 338,818,

Surface apparatus d&c.—conf.

nozzles, flared inlets, and like devices on tubes
for facilitating or restricting flow of fluid.
948 713. 258,012, 261,731. 274,629. 279,526.
204,518, 296,605, 322,280.
pipes and tubes, joints and couplings for. See
Pipes and tubes, Joints &e. for, [Class 99
@)
plate apparatus.
straight-tube apparatus.
stuffing-boxes and substitutes therefor.
Stuffing-boxes &e., [Class 122 (v)].
trough and open-channel apparatus, See kinds
&e. above.
tube-plates. 273,605, 297,509, 305,172,
311,245, 322,280, 828,718,
tubes, cross-sections of, (including
tubes). 256,579. 256,693. 260,357.
269,851, 270,609. 271,122. 272 ,852.
981,289, 284,338, 286,682, 287,777.
980,912, 200,471, 292.041. 292 ,507.
295,029, 209,802, 304,272, 304,981,
300,798, 509,845, $11,092. $13,140.
825,249, 325,742, 327,398, 330,590.
332,455, 332,838, 337,236. 339,835,
flat tubes. See kinds &e. (plate apparatus)
above.
tubes having internal bafiles, partitions, and
like fittings. 247,275, 250,792, 260,066.
280,683, 286,757, 511,092, 817,598. 319,626.
330,590, 331,602,
tubes, securing to tube-plates and the like. See
Pipes and tubes, Joints &ec. for, [Class
9 ().

See kinds &e. above,
See kinds &e. above.
See

309,106.

gills for
260,759,
279,245.
289,320.
294,687,
307,191,
821,820,
331,592.

iv
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The names in italics are those of persons by whom inventions have been communicated
to the applicants for Letters Patent.

Akt.-Ges. Brown, DBoveri, et
Cloal.......s 300.543. 301,291
310,327

Akt.-Ges. der Maschinen- |
fabriken Escher, Wyss, et

Cieyi. ... 273,26’,
Aktlebolaﬂet. L]unv%troms Ang-
TEChEn: - .. ... 295 0"9

Alktiebolaget Svenska Ji'srnvag&

verkstiderma. ......... 301426
CELARL L o - 319,628
Allgemeine  Elektricitils Ges.

271,065, 337,631

Allott, G.. W .ooowennnss 281,756
Amme, Giesecke, & Konegen
Akbk-Geg. wovvreeenainns 246,806

Anciens Etablissements M. P.

VST S e 504,728
Andale Engineering Co.
273,213 |

Anderson, J, 254,600 332,065
Armacost, W. H. ...... 286,682
Associated Electrical Industries,

o T s DOAA2T
Babeock & Wilcox Co. 264,746
276,262. 320,283. 326,470
Babeock & Wilcox, Ltd. 264,746
276,262, 320,283. 326,470
339,925,
Beck, E. F. A. D. ...... 304,272
Bergedorfer Eisenwerk Akt.-
GEB. iateraatten ey 385,395
Berlin, D W, 8550 200,868
Brerens R L 334,127
Bllletop, T. C .......... 319 6‘26

Birmingham Aluminium Cast-
ing (1930) Co., Ltd. 326,278

Blanchard, W. J. ...... 322,280
Boer, . de; .5 .smssems 319,621
Boms, R B, G 339,835
Boveri, et Cie, Akt.-Ges.
Brmvn. See U\t -Gres.
Bowerbank, J, W. ...... 247,086

Bramwell, F. H. ....... 248,999

British  Eleetric Transformer
Oy bl et 82T 808
British Thomson-Houston Co.,

Brown, Boveri, et Cie, Akt.-
|  Ges. See Akt.-Ges.
| Browne-Cave. See Cave.
| Biichner, W. eeee 289,320
{ Bull, A, Vv H. ... 258,984
‘ Bundy, L. WL wee 292,507
| Burdick, C. L. ......... 261,781
Burrow, W. (Gl «ivccov. 825,249

Burstall, A. F. .......... 279,526

Carey, W. P. ............ 279,256
Carrier Engineering Co., Ltd.

309,845
Casale-Sacchi. See Sacchi.
Cave, T. R. Cave-Browne-.

269,085

C.B.A. Radiator & Lnémeermg

Coventry Motor Fittings Co..
Ltd.
Coventry Radiator & Presswork

§0:, T, i 504,981
Crane Packing Co. ...... 248,713
Crane Packing, Litd. ... 294,518
Crittall, BR: G ......-o0e53 270,148

| Cross, R. C. ............ 821,838

T e 265,201. 273,803 |
287,624. 3802,167. 311,574 |

Co., Lid. 339,835
Challf Bt 203,759
Chambers, & Co Ltd \Te“-

ton. See \Teuton
Chausson, Soc. Anon. des

Usines. See Soe. Anon.
Chavanne, L. ............ 249,534
Chavara, M. ....cooroepses 2875007
Chew, J. S. e 260,759
Chun"uca I - 2BTTTT |

| (‘nmpagme ries burchauﬁcurs
i 308,966, 310,799, 312,470
| 316,918
Compagnie Nationale des
Radiateurs. ....ccoeies 250,169 |

321,820

Dairy Accessories Co., ILtd.
319,099

DPantell, ‘B. ..olauiihs 281,842
2 LS ) T 281,842
Danle]s G. seane 251,024
Davy, C. H .............. 839,925
Dehn, F, B. 259,824, 265,845
322,366

Delas, Soe. des Condenseurs.

See Soc.

Delaunay-Belleville, Soc. Anon.
des Etablissements. See Soe.
Anon,

Derry, G. C. 254,702, 269,560

315,865

Disgson, B comvavilnls 326,981

Desson et Cie, Etablissements
Q.- '8as Etnblissement-s.

Dexter, W. A, . 254,626
Donaldson, T. . 273,605
Dumas, R 281624 311,574
Electrolux, Lid. ......... 275,188

334,833
Elson, J. A. s 254,100
Lnghsh Electric Co., Lid.

259.306
English, W E. ......... 271,567
Brnst, A, Bapbosace 278,704

Escher, Wyss, et Cie, Akt.-Ges.

der Maschinenfabriken. See
Akt.-Ges.
Etablissements G. Desson et
Oia Sl e T o 326,081
Evennett, F. C. F. ... 289,715
Fairey, C. R. ............ 246,281
Ferranti, Ltd. 299,998, 323.499
Ferranti, 8. Z. de. ...... 209,998
323,499
Fiat Soe. Anon. ......... 830,183
Findlay, W. St. John's-.
280,266
Fige, H. ...... 302,562, 582,280
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(L Fothergill, H. 244,812, 249,905
249,906, 306,243
Fraser, B o.ocreiiestoinrs 274,629
Froude, Ltd., Heenan &. See
Heenan,
Pocke; AU lenrts 262,452
Gallay, Soc. Anon. des Usines
J. See Soc. Anon.
Garmath il i 21,820
e i i 249,184
SR © BN e 249,184

Giesecke, & Konegen Akt.-Ges.,

Amme. See Amme,
Griscom-Russell Co, ... 248,712
249.079. 252,125. 256,579
259,182, 308,715.
Guggenheim Bros. ...... 261,731
Hadamovslxy B stass 265,597
Hagstedt, C. N. G. .... 250,792
Hannan_J. R. ...ooooen. 271,567
Harlow, W. F. .ccociinn 328,076
Harrie . HL il 256,693
Harrison, J. M, ......... 331,982
Hartmann, M. & E., ... 271,461
Hartmann, P. E. ...... 271,461
Hatfield, B, 8l cuiioadi. 281,819
Heenan, J. N. D. ...... 246,593
; 294,687
Heenan & Froude, Ltd. 520,279
331,602
Heizmann, J. ioeereseiis 297,643
Hepworth, F. .307,191. 328,718
Higuing, (O B st 15 263,685
Hilien, B eyt e 273,450
Houston Co., Ltd., British
Thomson-. See¢ British.
Howden & Co., Ltd., J. 295,106
316,7 18 327, 336,755
Hubert, C. A. ... 337,236
Hugheb, N B s 206,605
Hume, J. H, 295,106. 516,718
327,156. 336,755

1.G. Farbenindustrie Akt.-Ge..

307 843
1.G. Farbenindusirie Akt.-Ges.
338,818
Ingersoll-Rand Co. . 260,941
International General Eleectric

Co., Ine. ... 271,065. 337,631

Jackson, L. H. ......... 304,981
Jacobi Akl.-Ges. ......... 259,824
265,845

Johannsson, P. .......... 331,778

Johnsen, E. A. ......... 200,812
Johnson, J. Y. ........... 338,818
Frn B PR AR 256,579
Junkers, H.' ............ 332,455 |
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Karmazin, J. 270,609. 290,471
Kearsley, G. W. ......... 268,093 ‘
Kent, 8. N, ..cooovnveenns. 819,626 |
Kzrgtm, o, A . 260,941
Kochs & Co., ) Ltd W. E.
302,562.  309,798. 332,280 |
Konegen Akt.—Ges., Amme, |

Giesecke, & See Amme.
Kranzlein, G. 305,172. 309,445 |
331,910 |
Kuhlerfabrik Langerer & Reich 1
Akt.-Ges. ... 304,183, 311,140

Lafeuille, F. seer B01,453
La Mont Corporation, 278,704

La Mont, W. D. ......... 278,704
Lande, B, L. M. van der.

338,685
Langerer & Reich Akt.-Ges., |

Kuhlerfabrik, See Kuhler-
fabrik.
Lieek, A. B wvewnassis 270,250
Leveque, P. 281,280. 293,759 |
TLevron ME" Lt Gl 246,137

Liotard Freres, Soc. Anon, des |
Anciens Etablissements. See
Soe. Anon.

Liverpool Refrigeration Co.,
(7 T S 0T 319,628
Tlogd H, - F. cocthhac b 280,683
Lobelle, M. ..c.ciovvesmse 246,231
Lucke, C. E. 256,214. 256,215
256,504. 256,595, 256,596
Fiitechen, B, cuiasesriess 255,364 |
Melial, O bl s 313,780 |
Macpherson, M. C. .... 201,593 |
Mannesmannrdliren Werke.

956,185 |
Miarke B, C. R: ... 311,002 |
Martin, E. A, ccoceennene 319,099 |
o e 200 100 |
N. . 280,649 |
’\Iaschmen.fabnk Ing 11 Sim- |
7510 - D A 252,373
Maghior, €. 1-akib . 826,742
' Iy Wt 259,306
Matales, Wt St ol 267,377 |
Menzel Akt.-Ges. ...... 289 677 |
Menzel, B. iicoiisesesss 280,677 |
Metropolitan-Vickers Eleetrical
Co., Hdd. .. eIE GhDTH 886
Miles' . V. .00 241,755 |
Millaxd, R B, LI, 259,276 |
Millington, W. E. W. 267,225 |
Mirrlees Watson Co., Ltd. |
254,626
Montey, H. G. .......... 254,100
Morgan, G. U, ......... 264,877
Morea, M. .......22500.. 289,698
7T A 247,500
Morterud, E. ....ccoocee.. 278,208
Morton & Co., Ltd., R. 244,859
248,624,  339,869. 339,870
Muchka, J 5 - -a-,la" [
vi

MNyller, H: 285, . 1. 309,798
Miller;, P, H B, .. 5o 278,195
Munday, R, 0TS B 255,711
Musgrave, J. In ......... 270,148
Napier, A. L. ............ 306,869
Nelson, E. H. Ji..... .5 252125
| Newton, Chambers, & Co., Ltd.
251,755

Nichols, 5. B....... B 265,133
Nielsen, N, J. 307,854, 337,027
Norddeutsche Kithlerfabrik
ALE-GO8.. suranisnnsronts 258,888
Owen, W. H. 309,845. 312,702
313,114, 330,590

P2ain, AL ...l G982 018
TR 263,818
Parkinson, A. ............ 260,759
Parsons, Bir @0k ..., 258,912
292 258

rggne. ¥, G 2 248,713
Foyne: M. IS 331,392
ey 829,975
Plagdler Co. aben..: 265,133
Platen - Munters Refngeratmg
System  Aktiebolag, 275,188
Popescu, W s, 263,818
Tefor- T o R o ERLLL L 285,524
Potts, J. Forgan-, ...... 260,357
Power-Gas Corporation, Ltd.
204 836

Price, J. ...... 248,712, 249,079
259,182

5 r 3 R L e OO o "’JOOE!D
| Pritchard, P. ............. 326,278
Purchase, 8. N. . 820,171

l’urslow, H. '254,600. 332,065

Quiggin, D. A. .......... 300,106

Rambush, N. E. ....... 204,836

Ramsay, W. .ocivenis. 299,100

Rand Co., Ingersoll..  See
Ingersoll,

Randte, 9% < gl 3l 263,649

Reich Akt.-Ges., Kuhlerfabrik

Langerer &. See¢ Kuhlerfabrik.

ik B 3 308,715
Robinson, P. 244 859. 248,624
339,869. 339,870

Robson, 8. ............... 297,509
Roper, ‘H. F. <ttt 251,424
Royal Baking Powder C(o.
311,092

Royle, A. G. .....coveihe 295,245
Royles, Ltd. 267, 205,245

Russell Co.,
Griscom.

(n Jscom-. See

Ll
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Sadler J el .....- 2 970,245 BagIe. | e adon 588,097 828,076
. | . 279,245 | Southwestern Engineering Cor- | Upton, H. E. ............ 3205171

St. Georges Engmeer”i. TAd. || porationy: ..ieeassces 259,276

954 600. 332,065 | Stancliffe, C. W. ....... 285,151 .

St. John's-Findlay. See Find- 286,757. 280,912 | Velut, Anciens Etablissements
lay. Btassano, H. ..ceisveveais 254,725 | M. P. See Anciens.

Salerni, . M. .-........ 247,275 | Stead Tube Co. , Ltd., Talbot-, | Vergés, R. C. ............ 254,959

Samesreuther, R. ....... 273,306 |  See Talbot. Vickers Electrical Co., Ltd.,
976,018, 292,484, 305,172 | Stenfors, F. I. E. ...... 329,714 Metropolitan-.  See Metro-

Samesreuther & Co., Ges. | Stephens, H. 0. ......... 265,201 politan

! 500.445. 331,010 ! Still, W. J. .eenrennnnn.. 271,122
Samuelson, F. ... 973,803 | Storoni, E. ....cc.ceeuuent 260,066 {
Sankey & Sons, Itd., J. | Sturtevant Co., B. F. 254702 | Wade, H. ..ccovcouvinn: 304,269
280,649 260,560.  315,865. 325,249 | Wagner, C. 0. ..ceoen 333,764

Schmidt'sche Heisidaml’f'(';ef‘- | Sllgd(‘.n, s U 292 343 Walker, G. . 320,279. 331,602
808,172. S807,068. 239,405 ‘ Superheater Co. ......... 286,682 | Walton, J. N. .ccevenve... 248,713

Seligman, R. 297,589. 307,425 | Superheater Co. ......... 330,885 | Ware, H. M. ............ 321,833

310,411. 827,377 | 839,198 | Watson Co., Lid., Mirrlees.

e 7 (e S . 270,891 { Superheater Co., Ltd. 308,966 See Mirrlees.

Serck Radiators, Lid. 270,891 310,799. 812.470. 316,918 | Wheeler Condenser & Engineer-
277,556. 307,191. 820171 |  380,385. 339,198, ing Co. ...... 249,905, 249,906
333,764. | Synthetic Ammonia & Nitrates, | White, A. E. ..... . 273,213

Shaw, J. C. .. 317508 | Ltd. ......... 248,999, 979526 | ,, W. A, 313.998. 326.381

Silica Gel ('orporaimn 304,269 | | Whitlock Coil Pipe Co. 322 366

Simmen, 0. 282 717 ; | Wilecox, Ltd., Babcock &. See

‘-‘ummnn ‘\Ia\ehmennlm}\ Ing. | Talbot-Stead Tube Co., Ltd. Babeock.

H. See Maschinenfabrik. | 332,838 | Wilkinson, F. C. W. 294,518
Skéda Works, Plzen. ... 310,819 | Talbot, W. J. ............ 332,838 | Windhoff, J. A. P. ... 277,594
Slade, R. BE. ............ 279,526 | Thompson, J. L. ....... 327,398 | Worthington Pump & Machi-
Smith, A. R. 302,167 | Thomphon Water Tube Boilers, | nery Corporation. ... 256,214
Soc. Anon. des Anciens Etab- | Ltd., J. cooveene. 506,869 | 256,215, 256,594, 256,505

lissements Tiotard Fréres. 'I‘hom-,ml Houston Co. .- Etdiy 256,590,

314,433,  815,266. |  British. See Dritish. Wyndham, J. N. ....... 216,699
Soc., Anon. des Etablissements | Thornyeroft, Sir J. E. 273,605 | 1 8. L ieen- 318,699

Delaunay-Belleville. 252,133 | Thornyeroft & Co., Ltd., J. 1. | Wyss, et Cie, Akt.-Ges. der

284,838, 273,605 | Maschinenfabriken  Escher.
Soe. Anon.  des Usines | Tindale, H. ... 284,413 See Akt.-Ges. *

Chausson.  .oioe-c...:a- 247935 | Todd, L ............ 265,183 |
Soc. Amon. des Usines J. | Tomkins, 1- | R 268,003 |

Gallay. ...... 292,041. 209892 ‘ Torre, AP S 311,245 | Yorkshire Copper Works, Ltd.

304 ,961. Trane, R. N. 269,851. 272,852 | 274,629
Soc, des Condenseurs Delas. | Trent Process Corporation. | Young, J. W. .ccevieia 273,886

336 355 | 310,880

Soe. I.a Précision Moderne. f Trent, H ............ 310,880 !

970 446 | Turner, J. ... 299,998. 323,499 | Zimmermann & Co. ... 277,556
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CLASS 64 (i)
SURFACE APPARATUS FOR
EFFECTING TRANSFER OF HEAT

[other than APPARATUS IN WHICH THE HEAT IS TRANSFERRED
FROM PRODUCTS OF COMBUSTION]

Patents have been granted in all cases, unless otherwise stated. Drawings accompany the
Specification where the abridgment is illustrated, and also where the words Drawings

to Specification follow the date.

244.812. Fothergill, H.

FIG.L

Straight tubes between headers; headers. — A
heater or cooler comprises a shell b, carried by
one header a, enclosing the tubes ¢ and the other
header m, the header a having its tube plate, the
water inlet and outlet pipe connections e, f, the
partitions separating the open ends of the groups

S00. Wt. 308/2023. 4/31. C.PLeam Ps

. 2507

of tubes, and the connections ¢, d or inlet and
outlet of the heating medium constructed inte-
grally in one casting. A valve chest n for con-
trolling the supply of water to the heater may be
fitted to the upper header, comprising a bye-pass

| valve v with alternative seats admitting water

either to the tubes or to a passage 4, Fig, 3. A
valve S is lifted by the passage of water through
the tubes but closes when water is being bye-
passed.

244,859.
Robinson, P.

Dorton & Co., Ltd., R., and
Oct. 16, 1924.

Field-tube apparatus. — In a water heater in
which steam is passed through tubes in the water,
the headers and connected parts are arranged ftc
permit easy detachability. The container 10 is of
rectangular form, with external ribs 11 to support

A
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VIRTUAL MUSEUM:gging material, and a wooden covering 13.
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Une of the sides is detachable, or may be hinged.
A-mamber of tubular headers 25 are each formed
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with upper and lower passages 27, 28, and tubes
32 are mounted on the upper sides of the headers
by connecting members 31. The tubes 32 are

closed at their upper ends, which are secured to
a bar 34, and each contains an inner tube 37
secured to the dividing plate 29 of the header.
One end of the header is closed, and the other
end is adapted to be secured against the face 41
of a transverse supply and discharge conduit 42
by means of a bolt 52. The conduit 42 is divided
by a partition 45 into two passages, Ior supply
and discharge of steam, the partition being
thickened to receive the securing bolt 52. The
eonduit 42 is secured by studs and nuts 57. Each
of the headers, with its heating pipes, can be
removed as a unit.

246,137. Levron, M.
vention date].

Jan. 19, 1925, [Con-

Plate apparatus.—Adja-
cent passage-ways a, b, ¢
for air &ec. to be heated
and for the heating
medium are formed by
plates 1 - - 4 secured at
their edges by means of
channel members 5, U-
shaped strips 6, or end-
plates with grooves, all
slidable endwise to grip
the adjacent edges of the
plates and members 5 in
the manner of a dove-tail. Examples illustrating
ways of carrying out the invention are shown in
the Figures.

5F[G.3. FIG.7.
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246,231. Fairey, C. R., and Liobelle, M.
Nov. 1, 1924.

Plate apparatus. — A
radiator situated on the
wing surface or fuselage of
aircraft comprises a set of
flat tubes 11, Figs. 1 and
3, extending side-by-side in
the general direction of the
wind stream and connected
to front and rear headers,
the inner or rear edges of
the tubes being united to
a back plate 20, which is
preferably corrugated trans-
versely or obliquely. The
plate 20 is united to
the back edges of the tubes as by soldering at
the points 21, and the corrugations provide
passages for air at the backs of the tubes. The
ends of the tubes are enlarged to form abutting
rectangular mouths 14, which are soldered to-

| gether and are secured as a whole, with the flat

margin of the back plate 20, between out-turned
flanges 16, 17 of the header. In the modification
shown in Figs. 4 and 5, in which tubes 11 of
wedge section are employed, the ends of the
tubes are closed by folding a flap 23 of one face
over the end of the other face, and an opening
25 is formed by cutting away the back of the
tube. The lower wall 24 of the header 12 is pro-
vided with slots formed by slitbing and pressing
out flanges 26, and the tubes are secured to the
wall by soldering the flanges 26 around the tube
openings 25.

3]
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246,805. Amme, Giesecke, & HREUALMUSEUM
246 . J. M. B Nox. 1 gen Akt.-Ges. Jan, 28, 1925, [Cotivention
¢ | . i "1 date]. / .
FIG.I FIG | {Cancelled)
Straight tubes De- c P 2 T
fween headers. — A | a- Q"" =iz s 4
heat - exchanger in- 1 D
corporated in a turbine ‘ i
structure between the ‘ =
rotor 16 and the stator ; Q . B
18, Fig. 6, comprises L;D = ,,,,,;5,,

cylindrical headers 19,
90 supplied with a
heat-carrying medium
such as oil from a duct

922 and connected by
radial tubes 21 fitted
with radiating fins.

The tubes 21 may be
arranged parallel to one
another, Fig. 7. Hydro-
gen or mercury may be
used instead of oil.

| Plate apparatus.—A heating element, particu-
| larly described as for use in drying grain, com-
prises a hollow body @, extending horizontally
and provided with external end plates p adapted
to fit together to form a continuous wall. The
of the casing. A plurality of the casings ¢' may
be provided with top and bottom longitudinal
ribs ¢.

The Specification, as open to inspection under
Sect. 91 (3) (a) comprises also elements of oval
cross section.  This subject-matter does nob
appear in the Specification as aceepted.

247.086.
1925.

Bowerbank, J. W.

Plaie apparatus. —In a
motor-car or like radiator
the plates of the water
passages 4 are formed with
a double fold 1 at their
front and rear edges so that
when folded over ome an-
other at the top and bottom ‘
of the radiator block, six thicknesses 2, 8 of
metal are juxtaposed.

247,275. Salerni, E. RI. Nov. 10, 1924,

B TR T T

e o2 FIG.2. e

Plate apparatus; straight tubes with internal
baffles.—In condensers of the type in which the
medium undergoing treatment is caused to flow

July 22, |

| 247,500. DlIort, J.

around removable baffles in a
| casing, the casing ¢’ is made of elongated see-
| tion, the baffles ¢® extending from top to bottom
| of the casing. A plurality of the casings ¢! may
be mounted in an outer casing ¢ containing cool-
ing medium. The baffles are preferably of
L-section and so connected together as by rods
e® that they may be removed simultaneously.
Specifications 224,568, [Class 51 (ii), Furnaces
and kilns for applying &ec.], and 247,274, [Class
8 (ii), Alr and gases, Treating &e.], are referred
| to.

in a tortuous path

Nov. 12, 1925.
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Serpentine-tube apparatus.—A heating worm or
| coil comprises two members each having a num-
| ber of hollow elbows 1 joined by cross-pieces

2
=2

3 Az
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and 4 sleeve 3 which may be straight or bent and
ls sedured by a cross-piece to the last elbow. Two
of these members are joined by straight tubes 4
through which the heating fluid circulates in a
zig-zag path.

247.935. Soc. Anon. des Usines Chaus-
somn.

Feb, 20, 1925, [Convention date].

FIG.2.

FIG.L. 0
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Honeycomb-tube apparatus, for use with in-
ternal-combustion engines, are made from tubes.
each of which has a pair of internal longitudinal
ribs 5, 6 arranged opposite to one another and in
contact under external pressure, the ribs tapering
at their ends into the end portion of the tube.
The tubes are made by stamping from a sheet
of metal folded and the edges joined as at 10.

The Specification, as open to inspection under
Sect. 91 (3) (a) comprises also the provision of
more pairs of ribs in a tube. This subject-matter
does not appear in the Specification as accepte!.

248,624.
Robinson, P.

Morton & Co., Ltd., R., and
July 16, 1925,

a8

Field-tube apparatus. — A tubular heater for
liquids by means of steam or other fluid comprises
a horizontal header 10 divided into two compart-
ments by a horizontal partition 13 formed on
the lower portion, which is separate from the
upper portion.  The upper portion is formed

with openings which receive counecting members
26 carrying heating tubes 27 formed of copper
and closed at the top. Bach tube 27 is provided
with an inner tube 28 secured to the partition
13 and open at the top. The tubes are enclosed
by an outer casing 30 of thin metal, e.g. copper,
which is fitted with a flange at the bottom and
secured to both parts of the header by bolts 24.
Liguid to be heated is admitted at 36 and dis-
charged at 35. Steam is admitted and discharged
at 46, passing through the heating tubes as shown
by the arrows. A drain tube 42 passes down-
ward through the header.

248,712. Griscom-Russell Co., (Assig-
nees of Price, J.). March 3, 1925, [Conven-
tion date].

@ FIGL FiG.3

Straight tubes between headers; erpansion of
tubes, providing for—A plurality of heat-trans-
ferring units, such as the tube-nests 2, 2' com-
municate by flexible fluid-conveying connections
as by floating headers 17, 17* and pipes 6, 7, 5
jointed by screwing at 18 so as to provide a
limited rocking movement. The tubes 2, 2! may
pass through helical baffles as described in Speci-
fication 142,715, end the units may be propor-
tioned to wvary the cross-section area of the
passages in accordance with the changing vis-
cosity, under heat of the medium passing
through the apparatus.

248,713. Crane Packing Co., (Assignees
of Payne, F. E., and Walton, J. N.). March
9, 1926, [Convention date]. Void [Published
under Sect. 91 of the Acts].

Frpansion of tubes, providing for; nozzles ow
tubes.—To facilitate venewal of condenser tubes
renewable short tubes 16 with flared ends 17 are
secured to a tube-plate 10 and the free end of
the long tube 22 slides in packing 20 forced
against the inturned end 19. Fig. 4 shows a
modification in which the short tube 29 is but a
ferrule screwed or expanded into the tube-plate
10, while Fig. 5 shows another form of short tube
33 having in addition to a flared end a filling-
piece 35 to present a smooth curved surface to
the inflowing liquid.

(For Figurcs see next page.)
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248,999. Synthetic Ammonia &
Nitrates, Ltd., and Bramwell, F. H.
July 22, 1925,

Bowed tubes between headers. — In a process
for example for carrying out the synthesis of
ammonia a heat exchanger is used comprising a

Vi
plurality of thermally insulating eyli:
baffles C, D forming annular spaces 1 - l.J..con.
taining a large number of small eross-section
tubes 6 extending parallel to the axis of the

RTUAL MUSEUM

apparatus up and down within the annuli and
connected so that the gas flows through them in

parallel. A central catalyst-space A is provided.
Specification 229,354, [Class 1 (i), Chemieal pro-

cesses &e.], is referred to.

249.079.
tion date].

Griscom-Russell Co., (Assignees of Price, J.).

Straight tubes between headers; expansion of
tubes, providing for; tube supports.—The tubes
2 of a heat-exchanger are supported between the
tube-plates 3, 4 by a plate 18 detachably secured
to the casing as by bolts 14 in such a manner

that the heat-exchanging element may be
removed from the casing 1 as a unit. By secur-
ing the bolts 14 within a sleeve 17 of larger
diameter, a limited variation in position of the
support is provided for. Angle-iron stays 27
extend between the tube-plate 3 and the support |

March 13, 1925, [Conuven-
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13. TIf a baffle 23 is provided over the air ouflet,
it is so attached as to be removed with the tube
unit.

2‘19,18{:, Gibbs, H., and Gibbs, T. H. |
June 23, 1923, 1

Plate apparatus.— A condenser is built up of
elements each comprising a pair of corrugated
plate 43, 44 with crossed corrugations 45, 46 |
each at a small angle, say 10° from the |

5

vertical. The elements are assembled in a
casing 24 and are held to a back-plate 16 by
bolts 18, 19 and blanking-plates 20, 21. Packing
washers 22 are fitted between the elements and
are of rubber, moulded to accommodate the cor-
rugations and surround the inlet and outlet
orifices 274, 28. Brackets 31 and rubber pads
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32 support the elements and a pad 34 prevents
bye-passing of the cooling water.

249,534. Chavanne, L. March 19, 1924,

[Convention date].

: -FA! i _
Qe e %\{,ﬁl%ﬂ:
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Straight  tubes between headers; rotary
straight-tube apparatus. — In continuous heat-
exchange apparatus for fluids such as air gas &e.
of the kind in which a nest of flues for the
circulation of one of the fluids is rotated past
the inlet of the other fluid, thus avoiding the
formation of a hot zone at the inlet, the nest
of tubes 124 carried by upper and lower tube-

plates 23 is rotatably mounted in a fluid- swept |
chamber the fixed muoundm(r wall of which is |

arranged intermediate the tube- plates and ecarries
the inlet and outlet ports 15, 17.

The tube- |

plates are connected to upper and lower chambers |

24, 22, the whole being supported on rollers 25
and rotated by & pinion 26. Columns 27 support
the stationary part of the apparatus.

The gases |

to be heated enter at 18 and leave at 20, pack- |

ings 28 - - 31 being provided where the rotary
parts connect with the fixed parts.
radiating bodies 107 may be arranged within and
around the tubes 124 which may be soldered to
the plates 23 as shown in Fig. 5. For heating
air to a very high temperature nests of tubes 127

Refractory |

are arranged in series, adjacent tube-plates 232
230 bema jomted torrether by asbestos packmg
322, Fig, The material of which such nests
of ‘iubes and their internal and external radiating
bodies are formed may be progressively of a less
refractory nature as they become further removed
from the hof-gas inlet or burner 15.

249,905. Fothergill, H., (Wheeler Con-
denser & Engineering Co.). Dec. 3, 1924,

FIG.3.

Straight tubes between headers.—Water tubes
a¢ are arranged in clusters ¢ so spaced as to
permit the entrance of steam to each cluster;
and off-takes d are arranged within the tube
clusters for the removal of uncondensed gases.
The clusters are arranged to leave a free passage
for the flow of steam to all sides of each cluster
and trays or plates o prevent condensate falling
on the lower clusters. Each take-off consists oE_
a tube or conduit parallel with the water tubes
and having inlet ports throughout its length. The
off-takes are connected to a suction chamber
through which the water tubes pass to cool the
gases withdrawn by the off-takes. Specification
249,906 is referred to.

249,906. Fothergill,

H.,
denser & Engineering Co.).

(I['hcrlar Con-
, 1924,

Dec. 3

L

Straight tubes betwéen headers.—A steam con-
denser has a suction chamber ¢ to which the air-
withdrawing means is connected, and uncon-,
densed gases and aerated vapour pass into the
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ber through conduits d. The water
.tsslc;te]: “a‘:hpt;ls 1‘.!:11'«c>u,grhc the suction chamber to
condense vapour and cool gases withdrawn from
the condenser, and the tubes are supported by
the walls of the suction chamber.

se are
s::ﬁt(iléi;cs;s through ports s in the wall of the
corresponding conduit, v:-lnch
end remote from the suction chamber. !
to a modification, the suction chamber is
at the side of the condenser by a partition and
the conduits have open ends and extend to

different lengths from the suction chamber to
the suction

promote uniformity of flow into
chamber, Specifieation 249,905 is referred to.
250,086. Priser, D. F. Aug. 10, 1925.

Concentric straight-tube apparatus.—Water to
be heated by steam passes first through a tubular
member 27 and then in the reverse direction
through an outer casing 30. Steam passes in one
direction only through the interspace 33. A
spiral rib 86 may guide the water in the outer
easine. In a modification, the central tube passes
through an end ecasting and conneets with the
outer space by an exterior pipe.

250,169. Compagnie
Radiateurs.

April 4, 1925,
dafe].

[Convention

FlG.e. FIG.7.
F1G.2 (Cancelled!  (Cancelled)

Plate apparatus.—A water-heater comprises a
reservoir and a heating element formed by a
hollow body adapted to be traversed by a hot

The water |

ubes arranged in clusters and the uncon- |
il 6 withdrawn from the centre of

|
i
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duets formed by the opposed corrugations. In a
modification, the plates are annular in fowsa.
The Specification as open to inspection under
Seet. 91 (8) (a) comprises also variations in the
form of the flat elements, two of which are shown
in Figs. 6 (Cancelled) and 7 (Cancelled). Others
mentioned comprise tubular grid-like arrange-

. ments. This subject-matter does not appear in

is closed at the |
According |
formed |

Nationale des

the Specification as accepted.

Hagstedt, C. N. G-

June 26,

Concentric and field tube apparatus.—A heat
exchanger comprises a series of concentric inner
and outer tubes 1, 14, the inner tube 1% being
provided with radial apertures 4 throughout its

| length so that the fluid to be heated or cooled

admitted thereto is discharged through the aper-

| tures in a radial direction against the inner
| surface of the outer tube which is maintained

fluid, the hollow element being formed of two |

shells connected at their edges, the plates being

corrugated from end to end, as shown in section |

in Fig. 2, and dises or plugs being soldered or
welded to the plates to close the ends of the

at the required temperature. The straight ele-
ments 1, 12 may be connected up by bent pipes
2, 10 fixed in the main structure and a gas-tight
joint is obtained by screwing out a threaded ring
11. Alternatively the extension 2 of the inner
pipe 16 may be made integral therewith and
bent into semicireular shape to meet the mnext
outer pipe as in Fig. 5. The inner pipe is sup-
ported on the outer by projections 3, 222, and a
gas tight joint is obtained by forming the axially
slotted shoulder 12 with projections 13, Fig. 15.
which are forced together by a shaped strap 14
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having a cotter pin 15, Fig. 16, or by a spring

CLASS 64 (i), SURFACE APPARATUS &c.

.\
Fig. 20 a fluid entering the pipe 30 passes throuch

——sitap 16, Fig, 19,

The pipes may be bent to
iorm the bridge of a fire place Fig. 3, while in

slots 31 to heat a fluid passing through = pipe
19 and slots 32.

251,024. Daniels, G. W.

Coil-tube  appara-
tus.—Apparatus  for
cooling fluids com-
prises  a  chamber
having its  walls
formed by a closely
wound helical coil 1
through which a
volatile refrigerant is
passed, and itz ends
closed by plates 4
so that the fluid
e.g. brine which
enters through a pipe
5 in one end plate passes out through the narrow
openings formed between the coils, The width
of these openings may be adjusted by bolts 42.
In modified forms two or more parallel coils

to.

Jan. 24, 1925. |

may be used. Specification 11015/15 is referred

. to an inlet and
outlet C, D on the
casing. Specification

251,424. Roper, H. J. April 17, 1925,

FIG.2
Coil-tube  appara-
tus, — A heater or
cooler comprises a

casing B and one or
more composite tubes
A formed from a
number of tubes
twisted together
rope - fashion and
arranged in coils or
other formation In
the casing and con-
nected at their ends

5918/00, [Class 123,
Steam generators], is referred to.

251,755. Miles, T. V., Allott, G. W.,
and Newton, Chambers, & Co., Ltd.
April 17, 1925.

FIG.2.
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Serpentine-tube apparatus. — The shell of a
heat exchanger used in purifying cool gas con-

sists of removable flanged plates ¢, and baffle- =
plates 1 direct the hot gas in a sinuous path, =
The cold gas passes through sinuous tubes m, and
b;ga-gasg pipes p, g with valves s, & are pro-
vided.

252,125. Griscom-Russell Co., (Assig-
nees of Nelson, E. H.). May 14, 1925, [Con-
vention date].

Ezpansion of tubes, providing for.
—A  straight-tube  heat-exchanger
particularly for heating fuel-oil is
provided with a flexible connection
between the tube sheet 4 and the
shell 1 at one or both ends com-
prising a ring 12, which may be
integral with the tube plate or
welded thereto as shown, with a )
groove 18 separating off a part 19 which is welded
or riveted to the shell. B
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i date].

1925, [Conwvention

Loop tube apparatus.—A heat-

CLASS 64 (iii), SURFACE APPARATUS &ec.

des Etablissements Delaunay Eelleville.
Void [Published under Sect. 91 of the Acts].
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exchanger more particularly for

heating oils is so constructed that

the steam fubes 6, 7, with the

header can be withdrawn as 2

whole from the cylindrical shell

1. Baffles 8 are plates resting on

the tubes. A frame work on

sollers 14 may eupport the free

ends of the steam tubes.

252,373. Maschinenfabrik Ing. H.
Simmon. May 19, 1925, [Convention
date].

Rotary straight-tube apparatus. — A hollow
ribbed drum traversed by one medium is
rotated in a ventilator casing through which the
other medium is moved by the friction between
the medium and the ribs, which extend in the
direetion of the rotary movement i.e. substan-
tially perpendicular to the axis of rotation of the
drum. TIn a modification intended for heating
liguids the rotatable body comprises two hoods
28_, Fig. 5, connected to dises 30 fixed to a
spindle 29, the hoods being mounted on hollow
journals 27 for the supply and discharge of the
liguid. Ribbed pipes 21 are mounted between
the dises 30, and the body is enclosed in a casing
33 with inlet and outlet openings for the hot
gases arranged so that the body moves the hot
gases through the casing by fluid friction. Cen-
trifugal action causes the cold liquid in the inle
hood 28 to displace the heated liquid in the pipes
31 rendering a pump unnecessary. Adjustable
deflecting plates for the hot pases may be fitted
in the casing. 3

The Specification as open to inspection under
ﬁt. 91 (3) (a) comprises alsp statements that

This subject-matter does not appear in the Speei-
fication as accepted.

ribs may be omitted or replaced by pins. |

9

254,100. Montey, H. G., and Elson,
J. A- June 23, 1925,

Trough and open channcl apparatus. — Beer,
milk &e. to be cooled flows through a trough A
corrugated at the bottom, while water or other
cooling-medium flows through groups of tubes
C, which are permanently fixed to the apices of
the corrugations B and are connected to detach-
able headers 1) outside the trough, and also
through bodily removable groups of tubes E
connected to headers ¥. The tubes C, E may
consist of single tubes with corrugated walls, or
a set of square, round or other tubes sceured
together to form an upright wall.

254,600. St. George’s Engineers, Ltd.,
Purslow, H., and Anderson, J. Dec. 11,

1925,
A FIGA.
L EI-_I d o
el
)E:u?:' \éf "‘ 3

Headers.—A radiator shown as applied to a
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tragsformer cooling-tank is constructed with FIG.
weaders formed of a number of separate flat 7 £ - "
plates d, d*, d°, welded along their edges or with : /64 | 55
top and bottom flat plates d, d' and ome or T o

more plates @@ forming rectangular sides and ends
all welded along their edges. The tubes E,
which may ‘'be of any eross section, are welded K
into plam or inturned holes in the tube-plates. fi \ 4\
Conical aix tubes H shown in dotted lines may § =) b
traverse the headers. '- \ i

254.626. Mirrlees Watson Co., Ltd.,
and Dexter, W. A. Feb. 13, 1926

Longitudinal bafflcs.—A condenser, having its
broadest part at the bottom, is provided with an | nieating by holes 16a with the space 24 and by
air cooling space 24 under a baffle formed by | duets 168 ‘with the air pump. A hood 17 covers
double-plates 1a, 2a, the space between commu- the hot well 18.

254.702. Sturtevant Co., B. F., (Assignees of Derry, G. C.). July 6, 1925, [Conven-
tion date].

FI1G.3.

Straight tubes between headers.—A e T
heat-exchanger, described in the form
of an economizer, comprises a plurality
of sections each consisting of front
and back steel headers 6, 7, joined by
steel tubes 8 which may be gilled,
adjacent front headers being connected
by U-bends 17 and each section being
independently mounted as on angle-
irons 23. Each front header has a partition 18
to separate the inflow ifrom the outfiow. The
tubes are centrally supported on a cross-member
resting at its ends on the angle-irons 23. The
tubes may be arranged in staggered relation to
those in adjacent sections.

Sl fes

254,725. Stassano, H. July 1, 1925, [Convention date].

Concentric straight-tube appar-
atus.—Liquids, such as milk or
beer, are pasteurized or steri-
lized by passing them in a layer
endless e.g. annular, in trans.
verse section and about one mm.
in  thickness between heated
metal walls. -The path is at least
ten thousand times longer than
the thickness. The rate of flow
of the liquid may be about 2
metres per second. The walls
are preferably made of metal,
such as copper, having a good
conduetivity and a low thermal
capacity, and may be maintained

<
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at a temperature of 70—75° C. for pasteurization
and of 120—135° C. for sterilization. Milk may
be completely pasteurized at a temperature of
70—75° C. in about 8—10 seconds by flowing it
alonz a path 8—10 mm. thick and at least 10 m.
long at a rate of 2 m. per second.
are preferred to aluminium. In the apparatus
described, the liguid flows from pipe 10 through

the annular spaces 6 formed between a series of |

coaxial tubes 3, 5 supported by members 4 in a
container 1 filled with liquid heated by a steam
&e. coil 2,

Copper tubes |

Passages 9 connect the spaces 6 at |

alternate ends, the liquid flowing out through |

pipe 11 after traversing successively all the

spaces 6. The liquid in container 1 is circulated

the interiors of tubes 5, to keep their temperature
iform.

254,959, Vergés, R. C. Nov, 23, 1925,
Honeycomb and like tube

a;'_mrmf;{-‘é.—Radiator tubes are fly a2t

formed with a number of ribs

or flutings and at their ends are

widened to form mouthpieces of

rhombic shape, 7, which are

fitted together and soldered to

form the front and rear faces of the radiator.

Tha tubes may be produced by drawing through

a draw plate, or by electro-deposition, or they

may be made from sheet metal. Specification

20)%.136 is referred to.

255,364. Liitschen, E. 1926.

March 3,

FPlate apparatus.—
A heat-exchanger of
the type in which
one fluid is directed
in the form of jets
against the  heat
exchanging wall, is
provided with per-
forated partitions f,
h parallel with and a
short distance from
the wall b so that
jetz of fluid passing
through the perfora-
tions k impinge with
equal velocity against
the heat exchanging
surface.  The parti-
tions may be on one, f
or both sides as i
shown.

by a pump through a pipe 13 and unions 12 to |

11

Q
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255,711. Munday, R. L. Dec. 5, 1025,

FIG.L

Ly

d,

e
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g
-E

Plate apparatus.—A method of heat-exchange
for fluids consists in passing the fluid to be
treated, for example milk to be sterilized, through
a shallow spiral conduit ¢, disposed, around a
cylindrical shell, d so as to be in continuous heat
conducting contact with coaxial inner and outer
spiral conduits g, ¢, through each of which the
treating fluid passes in a direction counter to
that of the fluid to be treated.

256,185. Mannesmannrohren-Werke.
July 30, 1925, [Convention date].

Headers.—In a FIG.3.

radiator  wherein £ r
the tubes b, which g

are pressed out of

shee# iron and

welded at the 7

seams or are made
out of thin-walled

seamless tubes, b b
are inserted in
slots ¢ in conneet-
ing hubs @ and
welded thereto,
the hubs  have

internal cavities of
the extermnal
breadth of the
tubes so that the
lateral sides there-
of will support and guide said tubes over a wide
surface and so relieve stresses at the welded
joints, The edges of the hubs are shaped or

-
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tcessed as ap f, Fig. 5, so as to reduce the thick-

vess of the metal at the weld to equal the
thickness of the wall of the tube to be welded
and thereby obviate subsequent stresses at the
joints due to non-uniform heating. The welded
seams | at the bottom of the radiator tubes are
inclined as shown in Fig. 1 in order that con-
densed water may run away freely. The hubs
are thickened and serew-threaded at d for con-
nection to similar units.

256,214. Worthington Pump &
Machinery Corporation, (Assicnees of
Lucke, C. E.). Aug. 3, 1925, [Convention
date].

Casings.—The shell B of a condenser is made
of comparatively light material reinforced by
spaced-apart members C outside the steam con-
densing space, either inside or outside the shell.
The members C may extend across the inlet A
for steam. In Fig. 5 the supports form bracing
frames G of triangular form within the easing
F.

256,215. Worthington Pump &
Machinery Corporation, (Assignees of
Lucke, C. E.). Aug. 3, 1925, [Convention
date]. Grant of Patent refused.

Straight tubes between
lieaders. — The tube bank
or banks comprise a
shallow belt D extending
between the inlet B and
the air outlet C having a
substantially uniform flow
resistance  throughout its
length. Folds may provide
contacting spaces 10 for
steam and widening
passages 11 for air. An
air cooling space may be protected by a baffle.

Specification 169,977 is referred to.

12

256,579. Griscom-Russell Co., (i
nees of Jones, R. C.). Aug. 5, 1925, [Conre

tion date].
FIG.8. FIC.10. FIG 12

Tubes of special Q:‘\ a0
section.— OQil or other l’\(@ {% L_
viscous liquid to be 2 =%
heated or cooled is i
passed through heat-transferring tubes sha
s0 as to flatten out the streams passing throug
them. Examples of suitable tubes 5 are sho
that in Fig. 6 having cylindrical ends and tap
ing portions 17 joining the ends to the cen
deeply corrugated part. Figs. 8, 10 and 12 sk
other eross sections. In the preferred eomple
apparatus the tubes are secured at the end ¢
a tube plate in a divided inlet and outlet hea
the other ends being connected to a floatin
header either wholly within the external eas
of the apparatus or sliding within the cylind:i
side wall and forming the end closure of ¢
casing, Specification 142,715 is referred to.

Reference has been directed by the Comptro
to Specifications 120,184 ; and 139,716, [Class
Boxes &e.].

256.594. Worthington Pump

Machinery Corporation, (Assiznees
Tucke, C. B.). Aug. 5,
date].

1925, [Conventi

Distributing plates in fluid out-
lets.—A steam condenser has its)
tube bank D, preferably a shallow
belt, associated with a condensate
spray plate b extending over the
lower part of the condenser and
arranged so as to provide a space
or spaces 12 for the passage of
exhaust steam to the lower side
of the spray plate. The belt of tubes may
vonvoluted as shown with tapering steam and
lanes 10, 11 and the air offtake a may be uk
a plate 15 enclosing a tubular air cooler 14,
spray plate is provided with water-gealed aper
tures as shown in Figs. 8, 8a.
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Worthington

256.595.
FLaucke, C. E)

Pump

Straight tubes between headers.—
The tube belt D in a steam condenser

<& Machinery Corporation,
Aug. 5, 1925, [Convention date]. Grant of Palent refused,

a. FIG.L

(Assignees

ig challow, convoluted. encloses the
air-offtake a, a, and is surrounded by
a steam space 12. Tt is c_amstructg_d 30
as to afford a substantially untlorm
flow resistance throughout its length.
More than one belt may be provided
in the condenser. The air-offtake may

This subject-

be chiclded by a plate 15, Fig. 8

enclosing an air-cooler 14.

888,606 Worthington Pump & | with a plurality of tube banks.
Machinery Corporation, (Assignees of | matter does not appear in the Specification as
Lucke., 2. FE.) Auer. 5. 1925, [{‘, weention aecepted_
date]:

Straight fubes between headers; drip-intercep-
tion devices.—A plurality of tube-banks D of
substantially uniform flow-resistance in a con-
denser, are provided with an air chamber on
the outlet face of each bank connected to a
separate air ofitake. In Fig. 1 the banks ave
superposed and the air chambers 1 and air off-

| coolers, heaters, evaporators, &e. is

takes 2 are formed by plates ¢ extending over |

the upper suriace of each bank. 2 a
double set of banks is provided.
The Specification as open to inspection under

Sect. 91 (3) (a) comprises also constructions in

In Fig.

which a single air-offtake is used in connection |

256,693. Harris, T. H. May 13, 1925.

Tubes of special seetion.—A tube
or tubular element applicable to sur-
face apparatus such as condensers,

-
O

C}L/\J\JGEJ\A/\#._.,J.

is obtained by forming in each of
two metal surfaces a number of
hemispherical domes b, the surfaces
being placed together in such a way
that the ecavities overlap as shown,
thus forming a sinuous passage for
the fluid. The tube or tubular
element may be formed from a
gingle sheet with an even number
of rows of cavities so placed that
when the sheet is folded the cavi-
ties come together in the required way. The
joints may be brazed, welded or soldered, and
the ends may be tapered to fit into a head plate
or cross pipe.

NN NN

258,888.
Akt.-Ges.

Sept. 23,
r]dic].

1925, [Convention

Ll : :

Plate apparatus. — An aircraft radiator com-
prises a number of interchangeable units each
consisting of one or more layers of flat tubes a

Norddeutsche Kiihlerfabrik |

- . ok |
the open ends of which are secured within over- |

lapping parts of the walls of border tubes b,
S0 that the tubes a are tangential to the walls
of the border tubes, as shown in Fig. II. The
border tubes are arranged side by side so as
to  bring the eclements close together, and
adjacent pairs of border tubes are soldered to
tubular sections ¢ of built-up corner pillars or

13

headers p, p*, p°, p®, each cooling element thus
comprising two plates with their border tubes
and four corner sections. The sections ¢ have a
groove at onme end to receive a packing ring
and a flange at the other end to seat on the
packing of an adjacent section. The sections
are secured together between a top casting f
and a lower cover d by a bolt e secured to the
casting f, the threaded part of the bolt being
surrounded by a sleeve h to prevent corrosion.
The plates ave spaced by Iry-shaped members
fastened thereon and provided at the
middle of each side edge with sleeves for the
reception of bolts o, Fig. IIT, to hold the plates
rigid. The pillar castings f are provided with

(o)
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sockets m for side suspension rods n, and two
of them have pipe connections i, j for inlet and
outlet of water. For small radiators only two
pillars need be used as water passages, but for

FIGL 1

ac?
8o

|
[
L
T

larger radiators all four are connected in the
circuit by means of tubes k, ¥, Fig. I. The
tubes are set transversely to the cooling-air
current.

258,912,
1925.

Parsons, Sir C. A. March 30,

Facilitating flow of fluid.—
A screen is arranged in the
water-box of a econdenser, at
the entry end, in front and
spaced apart from the tube-
plate, comprising a series of
juxtaposed ducts with their
axes parallel to the axes of the
main tubes, the ducts’ being
long in relation to their trans-
verse dimensions and the
number  being  preferably
large in relation to the
number of the econdenser
tubes. Two screens A, B
may be used. The Screens
may be made of corrugated
plates soldered together, of a number of juxta-
posed short tubes, of a drilled solid plate, or of
a number of tubes projecting from a tube plate.
Each duct thus formed may be subdivided by
plates inserted in the bores.

14

| of bolts g passing through tubes

258,984. Bull, A. W. H.

Straight tubes between
headers.—The upper and lower
header chamber @, b of a motor-

vehicle radiator are secured
together, with the detachable
tubular element and side

frames between them, by means

f of rather larger bore than the
cooling-tubes ¢, the bolts being
serewed or otherwise fixed in
one of the headers, for example
m lugs ¢* in the top header,
and passing through the other
header. The lower ¢nds of the
bolts have threaded on them
sleeves h integral with external
nut heads, packing washers ¢
being interposed between the
nut heads and the outer wall of
the header. The sleeves h have collars n' ins
the header to prevent the bolts from dropp
out when broken. The tube plates ¢ and
header walls are formed with eo-operating gvoo
E, k', or with flat or inclined surfaces, for
reception of a continuous joint ring [ of rub
of eircular or angular section.

259,182. Griscom-Russell Co., (
nees of Price, J.). Sept. 29, 1925, [Cong
tion date].

FIG.1.

Bowed tubes between headers.—A heat
changer for use with water liable to form
comprises a number of units each formed
pair of headers 10, 11 joined by bowed tubes
and spaced apart by angle bars 15, 16 of

expansibility under heat than the tubes, mo
in a framework 23, 24 and connected with
-another by projecting tubes 20, 21. Water
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nnm

: rforated pipes

m a tray 30 or irom Dé
spr:gegiécrganaer isyimmersed ina tank. When
= lensi il vapours, fractional con-

densing ol i
used for wnbe drawn off at intermediate headers

dﬂn::?:.chcale can be cracked off by passing
:t?eﬁm through the tubes by pipe 43, the tubes

to bow lateraily under expnsion by

being caused d above and below the

cross bars 18 between an
rows of tubes.

‘ o76. DMillard, R. B. and South-
”fésuem Engineering Corporation.
June 22, 1925.
FIG.3. FIG.5.
] =] 20
vl | e
23
24 ‘
37 _r—'—hr_
V3 =
s A

Headers—In a surface condenser in which

cooling tubes pass across a vapour space 20, inlet |

and outlet passages 37, 28 for the cooling medium
are connected to liquid distributing channels by
valves V! - - V& V'a . . V® or closing plates
so that the cooling medium may be passed in
series or in parallel through the units, or one
cooling medium such as water may be used in
some units and a second medium such as oil
to be preheated may be used in others. The
condenser is formed in sections divided into
unifs A, B, C, A*, B* C'. FHach unit is fitted
with separate end covers 23, Fig. 3 which may
be divided by partitions so as to cause the cooling
medium to have one, three or five passes through
the cooling tubes.
medium is used, one of the end covers or one
of the valves V may be fitted with a liguid-inlet
passage.

259,306. English Electric Co., Ltd.,
and Mather, J. W. July 8, 1925.

Tube-supports.—In heat-
exchange apparatus such
as surface condensers In

FIG.L.

which cooling water passes
through a nest of parallel
tubes connecting headers 2,
3 and steam passes through
an inlet 9 to an outlet 10
across the tubes, tube-supporting plates 11, 12
extending only partially across the steam space

When a second peooling |

15

are used, in order to allow some longit
movement of the steam. The water header
be divided by partitions 4 so as to cause
water to have two or more passes across the
condenser, and the lines of division between the
plates 11, 12 may follow the lines of separation
between the passes.

| 259,824. Dehn, F. B., (Jacobi,-dki.-Ges.,
A.). March 12, 1926.
FIG.I. + FiG.2.
jf ===
[, =
[ = =t
Plate apparaius. — Two or more pressed-out

metal plates a are provided with projecting 3
or walls g, and assembled so that the projecting
ribs on the plate lie between those on the other
plata in order to provide a sinuous path for the
heating or cooling medium. Plates b may be
applied to give a flat external surface. The ribs
may be formed from tongues of metal cut and
bent out from the plates a. The edges of the
plates may be welded to frame members of solid
or of channel section.

260,066. Storomi, B. Aug. 12, 1925

F1G.3. =

Concentric-tube

apparatus; tubes
having internal baffles. — In an
apparatus particularly mtegded for
cooling lubricating oils, with con-
centric tubes 3, 11 between which
the oil flows, and separate inlets
and outlets 2, 10, for the heating or cooling fluids

ULTIMHEAT®
VIRTUAL MUSEUM
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VIRTUAL MUSEUM, jicreby the flow may be on one or both surfaces
0! the annular spaces, the difference between the
imner radius of the tube 3 and the outer radius
of the tube 11 lies between 0.5 and 2 mm. The
space is kept constant by a spiral continuous
or interrupted wire 14.

260.,357. Potts, J. Forgan-. July 30,
1925.

Gills for tubes; bowed tubes befween headers.
—For heating or cooling gases, a casing 10 con-
tains & bank 11 of circularly-bent fubes disposed
in a eylindrical formation, a propeller-type fan
20, a conical casing 22 about the axis of the fan
to receive the air delivered therethrough and
heat-transmitting vanes (not shown) secured on
he tubes and angularly disposed so as to present
edees only to the substantially spiral air-flow
through the casing.

260,759. ©Chew, J. S., and Parkinson,
A. Oct 23, 1925,

Gills for tubes.—In a motor-car radiator corru-
gated strips A of metal are perforated at each
succeeding crest and hollow with holes a that
may be used for the passage of tubes B through

3
s cacaracafﬁi
drdHdbdidiaa
HediedddBdeke?
_ QOcaoccacno<
| 1
B “~a

which the cireulating water flows, and on which
the strips are threaded in such a manner as to
form a hexagonal-cellular honeyecomb structure.

260,941. Ingersoll-Rand Co., (Assignees
of Kirgan, J. F.). Nov. 3, 1925, [Convention
date].

Casings.—A surface condenser is provided with
means for bye-passing steam about certain of the
groups of tubes E to other groups nearer the out-
let for non-cond:nsible gases and with walls J,
K, for preventing steam from entering at the
sides of the bye-passed group. In the example
shown the amount of steam bye-passed is con-
trolled by valves O operated by rods P.

261,731. Guggenheim Bros., (Assignees
tion date].

Tubes with nozzles—Appara- EIG 2

of Burdick, C. L.). Nov. 21, 1925, [Conzen-

tus for interchanging heat be-
tween two liquids comprises a
tank 10 having headers between
which are disposed tubes 16
upon the interior and exterior
surfaces of which films of the
liguids are continuously main-
tained.  One of the liquids is
admitted to the compartment
13 at the top of the tank, and
is distributed over the interior
surfaces of the tubes by cones
30 eonnected by webs 31 to caps
27 having liquid inlet orifices 29
and inserted in the upper ends of
the tubes while the other liquid is distributed over
the exterior surfaces by a tray 20 having openings

16
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21, the diameter of each opening
greater than that of each tube. Fig. 3 shows appa-
ratus in which the liquid, such as brine, flowing
down the insides of the tubes is cocled by a
refrigerant liquid, such as ammonia, which is
distributed over the outsides of the tubes by
trays 34. The vaporized refrigerant passes
through the pipe 42. while the unvaporized
refrigerant is withdrawn from the lower part of
the tank and recirculated over the tubes by a
pump 41,

being slightly

262,452. Fuchs, A. Dec. 3, 1925, [Con-
vention date].

FIG.2.

2 F1G.3.

Plate apparatus.—The elements of a radiator
comprise metal plates stamped with longitudinal
chamnels 1 and depressions 3 adjacent to the
connecting-apertures at the top and bottom of the
elements. The plates, which may be from 0.6 to
1 mm. in thickness, are welded together at their
edges and between the longitudinal channels.

263,585. Miggins, C. F. Nov. 4, 1925,

< e
@l

Straight tubes between headers; casings; longi-
tudinal baffles.—A casing is made in sections,
partitions D!, D?, D?, with ports on opposite

sides alternately, separating compartments
through each of which tubes pass from end
headers B!, B%. Longitudinal baffles 12, L2, I?
cause the medium outside the tubes to pass in
a serpentine manner vertically the cross parti-
tions D?, D?, D? giving it a zig-zag path in each
plane.  Partitions K!, K2, K? in the headers
causa the medium within the tubes to make
several passes across the apparatus in a general
direction counter to that of the medium outside.

Ps 2528.

17
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263,649. Randle, F. Feb, 1,192, VIRTUAL MUSEUM

|
Headers, — In  motor-car
radiators of the type in which

upper and lower headers are i 2"
detachably secured to the P
tube plates of a tube block by 0 5]
bolts passing through the P Ly
bloek, these bolts 8 are N

threaded into loose bridge-
pieces 10 inside the wupper
header 2. The bridge-pieces
preferably rest on an in-
turned flange 20 of the header
between which and the tube
plate 5 is a packing washer 7.
Side frame members 12 may be provided between
the headers. According to the Provisional Speci-
fication the face of the header may extend beyond
and conceal the joint with the tube plate, the
joint washer may be a flat endless ring cut out
of a sheet, and the tube plates may be of rolled
sheet or strip brass.

15

12
E:

263,818. Popescu, T. Pais, A., and
Pais, C. Dec. 23, 1925,/[Con-venf'ion date]-

Tubes or passages formed
in blocks.—In a heat-storing
block used for heating feed- @"&‘\NM =
water, a system of closed con- g T
necting passages contains a

h‘\\.“ \‘.\
R{{k{{‘t'\ LR "\‘?\\\
volatile l]qujd such as water,

alcohol or ammonia to equalize the temperature
of the block. The water-heating passages may
be in the form of external pipes 50 having a broad
flat surface 51 in contact with one face of the
block 80.

2

264,377. Morgan, G. U. May 17, 1926.

= S :
Ficld-tube apparatus. — At each end of a
generally cylindrical casing @ a tube support e, f
is fitted one, ¢ of which is extended within the
casing to near the other and carries the closed-
ended outer tubes m, the inmer open tubes g
being borne by the other support f. In the
example shown, for heating fuel oil, the oil enters
at o, passes between the extension k and the cas,
ing to traverse the Field-tubes and flow out at g.
Steam for heating enters at r and condensate

escapes at £, .
B
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(Babcock & Wilcox Co.). Aug, 16, 1926,
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Loop-tube apparatus.—In a fluid-heater of the
economizer type having a plurality of headers 11,
12 extending across the flue at one side and one
above the other, and U-tubes 13, 14 connecting
each pair of adjacent headers, the fluid inlet 11a
is fitted into the header next below the topmost
header and the outlet to the header next above
the lowermost, and connections 18 - - 25 are
arranged between the headers to connect the
lower one of each pair with the upper one of the
next upper adjacent pair of headers. The U-
tubes are constructed of different sizes 13, 14
and may be tapered in towards the looped end,
so as to bo more of V-formation.

265,133. Pfaudler Co.,
Nichols, E. B., and Todd, U. G.).
1926, [Convention date],

(Assignees of
J&ﬂ. 27,

Headers, construction of; bowed tubes between
headers.—A heat-exchanger has tubular elements
20, 21 of arcuate shape, such as can be passed
longitudinally into a container through a manhole
18. The elements are secured within the con-
tainer by tie rods 29 passing through the ends 19
clamping them together to form headers.

265,201. British Thomson-Houston
Co., Ltd., (Assignees of Siegphens, H, 0.).
Jan, 28, 1926, [Convention date]. :

Headers, — The

radiator tubes 12 F,!,G;_?‘
of an electric [
transformer tank  fl---

17 or other elec-
trical apparatus
are connected to
upper and lower B
headers 10, 11
arranged with /s g
their main walls
vertical so as not
to impede the up-
ward flow of cool-
ing - air. Each
header comprises
vertical plates 13,
14, Fig. 8, with a
spacing wall 15
welded thereto,
and a reinforcing
strip 18 is welded on to the inner wall 13 around
the opening communicating with the branch pipe
16, Fig. 1, of the tank. The strip 18 is formed
with internal shoulders to support a number of
tubes 20 welded to the header walls and accom-
modating the bolts connecting the header to the
flange of the branch. The tubes 12 may be
flattened, and are offset from the header walls as
shown.

10

265,597. Hadamovsky, P. Feb. 3,

1926, [Convention date].

o FIG.L

Plate apparatus.—The wall surfaces of vessels,
or of heating or cooling elements, having em-
bedded therein pipes conveying steam, cooling-
brine or other medium, are shaped, preferably,
by waving or corrugating, so that nearly all parts
of the wall surface are equidistant from the pipes,
whereby a better heat exchange and economy of
material are effected and liability to corrosion is
diminished. The pipes ¢ may be of wrought iron
embedded in cast iron walls., Steam may be
admitted at a to a pipe b connected by branches
f with the several pipes ¢, which have condensa-

18
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tion outlet branches. The elements h inside the
pan may be similarly formed. The invention is
applicable to pans used in evaporating, crystalliz-

ULTIMHEAT®
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of Specification 267,058, [Class 49, Food &c.],
the liquid flows in parallel through a number of
elements heated by the circulation of hot water
and each comprising an outer aluminium tube

ing and svblimating processes, and to flat or
roﬁer shaped elements. 10, Fig. 1, and an inner copper tube 6 having
grooves containing gold rings 8. The ends of
tubes 6, 10 are supported in apertures 4, 9 in
plates 2, 8 in a casing 1. The liquid enters at
13, passes between the lower plates 2, 3, then
between tubes 6, 10 and between upper plates
2, 3, and out at 14. Hot water for heating is
supplied at 15 and passes up through tubes 6,
and also through tubes 12 to between tubes 10,
passing out at 16. In a modification, Fig. 2, a
single pair of tubes 6, 10 is provided, the liquid
flowing, under pressure if desired, in at 18 to
between the tubes, and out at 19. Hot water for
heating flows from 20 to 21 through the iron
jacket 17 of tube 10 and from 22 to 23 through
tube 6. The outlet 21 and inlet 22 may be con-
nected by a tube 24.

265,845. Dehn, F. B., (Jacobi, Akt.-Ges.,
A.). June 22, 1926,

FIG.2.

Plate apparatus, — A plate n
applicable for cooling soap is con-
structed with stays g made of
pressed metal, forming a sinuous
passage for the cooling medium.

268,093. ERearsley, G. W., and Tom=
267,225. Royles, Ltd., and Millington, kins, F. E. TFeb, 10, 1926,
W. EB. W. Dee, 11, 1925,
FIG.1.
FIG.I
Headers. — Compartments lc-' e 1 /
in the header of a multi-pass “ / -
tubular heat exchanger direct- | b H = == :*
ing the flow of medium £l '
through the tubes b are dl I = f
formed by partitions d* integ-
ral with the tube plate ¢ T — g —
covered by a thin plate f held =
in place partly by pressure £l - Sl
and partly by screws f'.
b _q
vi g FIGR
I
267,377. DMatzka, W. Sept. 5, 1925, IL © © ©© ©
z FIG.2.
FIGI. 3 i Plate apparatus.—A milk cooler of the type in
[ -

which milk flows over cooling-tubes comprises a
number of horizontal straight fubes 4, in contact
along their lengths, and inserted into annular re-
cesses 5 in a header 1. Molten solder is run into

f ¥ ET—W - the grooves 5, and is prevented from overflowing
- : by upstanding parts 7. U-shaped passages 3 are
® 2 i ' provided in the headers to enable the cooling
| e - | medium to flow in a zigzag path through the

/0
2¢ | tubes. Molten solder may also be run into the
‘ joint 42 between the tubes. The tubes may be of
g | tinned copper or stainless steel, and the headers
| of gun-metal or steel.

|
Concentric or jacketed straight tube apparatus; |
materials.—In apparatus for sterilizing liquids by |
heating, more especially according to the process |

19 B2
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369,560.
nees of Derry, G, C.).
vention dale].

Sturtevant Co., B. F., (Assig-
July 6, 1925, [Con-

Straight tubes between
headers, — A section of
tubes for a  heat-ex-
changer comprises front
and rear headers 6, 7,
equally-spaced tubes 8
extending between them,
the outer tubes on each
side being at differing distances from the ends of
the headers so that by arranging alternate sec-
tions in inverted relationship the tubes will be
staggered in the apparatus. The inlet and outlet
connections, which may be at one end of the
section, are in the outer face of the header.

269,851. Trane, R. N-

April 23, 1926,
[Convention date].

Gills for tubes.—In a radiator, a tube convey-
ing heating fluid carries a number of spaced fins
which are flanged and provided with ferrules to
ensure good heat contact with the tube. The
radiator, Figs. 1 and 2, comprises a pair of pipes
T provided with fins F of very thin sheet metal,
having flanges f which are tightly held on the
tube by ferrules R. The outer ends of the fins
are protected by plates 85, extending between the
end plates P and flanged over them, the whole
being secured by angle irons 39 which are ex-
tended to form legs for the radiator. The tubes,
fins, and ferrules are preferably of copper, the
tube being 0.02 inches thick, the fins 0.007
inches, and the ferrules 0.03 inches. The pipe
connections 82, 83 are coupled by means of a
flanged collar 34 and nut 87. The tubes T may
be cireular, or elliptical, with the longer diameter
vertical. The fins F may be provided with cor-

rugations 42, Fig., 4, which may be paralle]
adjacent fins, or may be arranged to give a ho
comb construction to the assembled radiator.
tubes T may be expanded against the ferrules
internal pressure or by a tool. !

Crittall, R. G., and
Sept. 9, 1926,

270,148.
grave, J. L.

Loop-tube
ratus. A rigid
tubular grid is
formed from a single
pipe A Dbent into
serpentive  forma -
tion, the turns a'
being so constructed e
that they can be directly secured to adja
turns. KEach length of pipe between the
may be of serpentine form contiguous beads b
screwed together.

appa-

370,250- Leek, A. E.

vention date],

Concentric-tube apparatus, — In a heal

changer, water is passed through groups of wa
tubes 1 connected in a series arrangement
posed coaxially within tubes 7 for conveying
gases also in series arrangement. Air is pa
over the surfaces of the tubes 7. The air and
passages are stated to be formed so as to
any rapid change in cross sectional area.
spaces within the casing may be filled by b
or cross plates. In a modification, Fig. 8, w
hot gases, and air pass respectively through
concentrically arranged tubes 16, 18, 10
vidual units being connected in series.
eation 260,083, [Class 64 (i), Heating
&e.], is referred to.

20
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270,609. Karmazin, J» March 13, 1926.

Pubes of special sec- FIG.I.
iow. — The tubular pro- -
jt;ctions of the i super- 0 @d( [2) {&dl@ o
d radiator elements £
of the type described in | @ﬁ\@’(\ @’/0@
Specification 201,934 723
have tongues d pressed FIG.2
out of their bottoms so e 0 o o
as to have one or more “\;
narrow transverse bars a. __(gé}i gb
Perforations f ma{v bbe
in the elements be- ‘ .
ﬁﬁmthe tubular projections.  Specification

266,913, [Class 83 (i), Metal articles &e.], also
is referred to.

Serck Radiators, Ltd., and

0,891. 1 -
o April 27, 1926, Drawings to

Serck, 0.
Specification.

Honeycomb-tube apparatus. — Tubes for heat
exchangers such as motor vehicle and aircraft
radiators, oil coolers &c., and of the kind in
which the ends are brought into polygonal form
in order that adjacent tubes may conveniently be
secured together, are formed of elliptical cross-
section with an externally projecting longitudinal
corrugation at each end of the minor axis. Speci-
fications 208,136, 247,935 and 254,959 are re-
ferred to.

271,065. International General Elec-
tric Co., Inc., (Assignees of Allgemeine
Elektricitdts Ges.). May 11, 1926, [Conven-
tion date].

Drip - intercep-
tion  devices. —
Surface con -
densers having
steam spaces f are
provided with con-
verging bafile
plates g beneath
the nests of pipes
e to deflect the

condensate  from ‘{*’.,”b 2 ::l

the steam paths m :: U A °

and direct it on to H = o L=
channels i from fi’? o
which. it flows £ %
through  openings 2 E: :
E on to the pipes 3 N
traversed by the i

coldest cooling

water,

|

|
I
I
1

| tube 1 is provided with
| heat radiating ele-
| ments

| recessed helically by a
| binding wire 7 wound

21

Gills for tubes. — A

comprising a
flattened wire spiral 6

”

on the tube along with
the spiral.. The con-
tacting side of the
spiral may be milled to
fit the tube and a bind-
ing wire of solder may
be wound along with
the spiral which is sub-
sequently fused to re-
ceive the wire; alterna-
tively, the wire may be
spot welded in posi-
tion. = The hub itself
may be indented to fit
the wire.

271,461. Hartmann, P. E., (Assignee of
Hartmann, M, & E.). May 19, 1926, [Con-
vention date].

Plate apparatus. — An
air-heater comprises flat-
plates a spaced apart from
one another by being held
in the required position be-
tween nuts d on threaded
bolts ¢. = The nuts them-
selves may act as spacers.
The forward and rear edges
b of adjacent plates are
bent inwards and welded to
form pockets open at the
top and bottom, where they
are secured to end-plates i
in suitable slots.

The Specification as open
to inspection under Sect.
91 (3) (a) comprises also the provision of rein-
foreing iron strips g at the top and bottom edges
and by intermediate longitudinal channel-section
strips. This subject-matter does not appear in
the Specification as accepted.

271,567.

J. R. TFeb, 26, 1926,

Ficld-tube apparatus.—In stills having heating
means compriging a number of *“ Field "' tubes 3

English, W. E., and Hannan,

ULTIMHEAT®
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VIRTUAL MUSEUM 3 project through the still casing 1, the

supply and discharge pipes 7, 9 are each provided

BRNRY

with a valve 11, 12 so that any tube can be iso-
lated and tested for leakage by opening a test-
cock 18.

272,152. Muchka, J.
[Convention date].

June T, 1926,

Plate apparatus.— A
heat exchanger is com-
posed of plate mem-
bers which can be slid

out laterally being
loosely connected to
one ancother by U-

shaped edge members.
In the example plates
A constitute the main
body of the exchanger,
the edges being held
by members C. Plates
B, D are used to form
the front and back of
the exchanger. The
plates are kept a by reinforcing bars fitting to
the U-bands,Pthep;x]:oleybeing secﬁe& by studsgon
the ends of the bars which engage in holes in
transverse strips.

272,852. Trane, R. N.
[Convention date].

June 21, 1926,

cEo s

T
;ahi‘li' | &\g\\m s
===
i i S

sl W G5 =

Gills for tubes.—A heat radiating tube is pro-
vided with a number of sheet metal fins having

22

re-bent flanges in contact with the tube to provide
reinforcement and good heat contact. A radiator
unit embodying such tubes is described, and also ’
a tool for expanding the tubes into contact with
the flanges of the fins. The radiator unit U shown
in sectional plan, Fig. 1, comprises a bent tube
T carrying a series of radiating fins F between
supporting plates P which are flanged at 13 for
attachment to the casing plates 18. The plates
P confine the flow of air over the fing F, and
the radiator is preferably placed within a cabinet

C through which the sir flows upwards and is
discharged into the room. Each fin F has two
spaced openings for the two parts of the tube T,
and the openings are formed with re-bent flanges
f, Fig. 2. The fins are preferably of copper,
0.010—0.015 inch in thickness, and the tube T is
expanded into good contact with the flanges by
hydraulic pressure or by an expanding tool. The
re-bent flange may enclose a ring 25, Fig. 7, or a
single flange f*, Fig. 12, (Cancelled), may be sur-
rounded by rebent flanges 82 formed from
separate pieces of sheet metal.

273,125. Sept, 28, 1926.

Straight tubes between
headers, — In a surface
condenser, an annular
space free from tubes is
left round the tube stack
and serves in the upper
part for the distribu-
tion of steam and in the
lower part for carrying
off the air from between
a partition plate b and
the shell a, from the
lowest point k of the
tube stack to a lateral air outlet i.

Miiller, P. H.

The shell a
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may extend from end to end of the condenser,
the tube sheets being suitably secured to the
shell. The partition plates in the headers for
directing the flow of water may be arranged as
shown at e, f, 9.

273,213.
ing Co.).

‘White, A. E., (Andile Cngineer-
March 15, 1927,

Headers; straight tubes FIG.2. .5
between headers. — A cas- o @‘
ing 2 enclosing a number of g ﬁ?‘ﬁ!—j— :
tubes 1 yoing hesders 7, o) AU

b Cc | [
19, 20" tor one mediom, AL TS

T
i
JICI,

parallel with the easing, so
that on fixing a cover 15,
the U-shaped conduits 21
connect the ducts with the
two groups of tubes 1. A
vent 27 is left between the
joints around each duct and
that around the casing 2.

h L]

273,262. Akt.-Ges. der Maschinen-
fabriken Escher, Wyss, et Cie. June
23, 1926, [Convention daie].

Drip-interception devices.—Drip-plates 5 are so
arranged between mnests K of tubes as to leave
converging tube-free spaces 9 for steam between
the upper tubes of a nest and the drip-plate and
diverging similar spaces 10 for air &c. between
the drip plate and the lower tubes of an adjacent
nest. Additional drip plates may be provided,
gaps 8 permitting the air &c. to pass to the air-
pump suction 3.

=
273,298. Morterud, E.
[Convention date].

FIG |

Field-tube apparatus.— The velocity of steam-
flow in Field-tube apparatus iz increased by
arranging one or more of the tubes in series with
the remainder R, uncondensed steam from B
being re-circulated by a fan, not shown, to the
chamber M. In the example steam enters at A,
the main condensate outflow is at B while a
secondary condensate and air exit is at F. The
inner tubes 7, I may taper from bottom to top.

The Specification as open to inspection under
Sect. 91 (3) (a) comprises also an apparatus with-
out the re-circulating device as shown in the
figure. This subject-matter does not appear in
the Specification as accepted.

273,306. Samesreuther, R. June 22,
1926, [Convention date],

Plate apparatus, — Plates or
walls of vessels to be heated or
cooled by the passage of fluid
through tubes are made by
welding the tubes on to one side
of the plate or wall. The tubes
b are welded to the plate or wall
a, which may consist of cast
iron, nickel, copper-nickel
bronzes, &e., by fusing wires of
similar material thereon by
electric or autogenous welding,
to produce a layer ¢ which preferably covers half
of the tubes. The tubes may be in the form of
coils, helices, or grates. The tube wall may be
subsequently lagged by insulating material d held
in place by a sheet iron jacket f.

@ FIG.)

20

23
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273,450. Hillier, H. May 26, 1926,

Coil-tube apparatus.
— A tubular heater
comprises heating coils
6, a casing 14, and a
base casting 1 carrying
all branches for the in-
gress or egress of the
heat-exchanger fluids,
the ends of the coils
being secured at cne
end to a pipe 5
attached to the base
and at the other
directly to the base by
means of hollow connecting pieces 11 permanently
secured to the ends of the coils, a bolt 12 passing
through the connecting piece and the pipe or base
casfing. Tach connecting piece may be joined
to twe or more coils. Specifications 2584/99 and
20468/00, [both in Class 123, Steam generators],
are referred to.

273,605. Thornycroft & Co., Ltd.,
J. I., Thornycroft, Sir J. E., and
Donaldson, T. Feb, 12 1926,

Straight-tube appa-
ratus; expansion
and coniraction of
tubeg in, providing
for. — Leakage ~ of
cooling water into
the steam space of a surface condenser is pre-
vented by passing the cooling-water tubes 1, Fig.
2 through tube plates 2 in front of the tube-plates
3 by which the tubes are secured to the cooling-
water headers, and by maintaining the inter-
mediate chambers 5 filled with pure water under
pressure. Tight joints are formed by packing
rings 6, 6@ held by plain or screwed sleeves 7 and
a screwed ferrule 9. Openings 8 are made in the
sleeves 7. Separate screwed ferrules may be
used in each tube-plate. The tube-plates 2, 3

| may be stayed by serew studs. "In the case of a

condenser in which the cooling-tubes are fixed,
as by expansion, in a fixed tube plate 15, Fig.
4 at one end and a sliding plate 16 at the other
end, the plate 16 slides over an annular water-
chamber 58 having channelled packing rings 20,
20@ and supplied with pure water through a radial
opening 199. The chambers 5, 52 may be sup-
plied with water by a pump acting through a
pressure maintaining device consisting of a
chamber containing an air eushion or a spring-

pressed piston.

273,803. British Thomson-Houston

1926.

Straight tubes between
headers; casings, — A feed-
heater is constructed with a
number of compartments 1, 2,
3 formed in one continuous
length and separated by par-
titions and a series of water

Co., Ltd., and Samuelson, F. April 7,

FIG.1.
A

tubes 11 extending through all

the compartments, steam from
independent sources being in-
troduced into the compartments
at such temperatures as to heat
the feed-water progressively as

it passes through the heater. Iach compartment
may comprise an outer shell 4, 5, 6 secured to
adjacent sections. Condensate from one com-

the eoldest section 3 it is caused to pass over the

l partment is led to the next colder section and in
feed-water tubes by baffles 25.

24
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273,886. Young, J. W., and Metro-
politan-Vickers Electrical Co., Ltd.
June 16, 1926,

FIG.7.

FIG.l.

Plate apparatus.—A heat exchanger comprises
a substantially eylindrical casing 1 disposed about
a central flue 2 and divided by partitions 3 into
a series of chambers of substantially annular form
alternate ones 4, Fig. 3 of which each communi-
cate with the flue and with a conduit external
to the casing, the others 5, Fig. 4, each commu-
nicating with fluid inlets and outlets in the outer
walls of the casing, the fluids passing through
the chambers in a substantially circular path and
preferably in counter-current. In a mo&iﬁcat—ion,
Tig. 7, the series of chambers 4', 5' extend
lengthwise of the flue 2 within the casing 1'.

274,629. Yorkshire
Ltd., and Fraser, R«

Copper Works,
June 80, 1926,

Nozzles on tubes
for facilitating flow
of fluid. — Con -
denser tubes 2 are
fitted at their ends
with liners 1 of
substantially uni -
form thickness of
maetal terminating
at their outer ends at
or short of the outer

.25

a M \

(Il
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extremity of the ferrule 5 and extendin VIRTUAL MUSEUM

the tube a distance beyond the inner suriace o
the tube plate 8. The outer ends of the lifier
may be flared to bed in a corresponding chamfer
of the ferrule or may be flanged over the end of
the tube 2 under the ferrule.

275,188. Electrolux, Ltd., (Assignees
of Platen-Muniers Refrigerating System Aktie-
bolag). July 31, 1928, [Convention date].

FIG.I.

FIG.3.
(('ance[?ed’)

Plate apparatus.—In continuous-cycle absorp-
tion refrigerating machines of the type contain-
ing a pressure-equalizing inert gas, the pipes con-
veying the cooling-liquid, e.g: water, are of cop-
per or like material corrosion proof with respect
to the cooling-liquid and are arranged in metallic
contact with the condenser coil and the wall of the
absorber, 'which are of material, e.g. iron, corro-
sion proof with respeet to the refrigerant. To
improve the heat transfer the coils may be em-
bedded in aluminium, zine or other material. As
shown in Fig. 1, the condenser 12 is formed of
alternate copper and iron coils in contact and
embedded in a cast or other metal jacket, while
the absorber 14 has the copper water coil 15 em-
bedded in a casting 17 on its walls. The weak
liquor pipe 16 is also preferably embedded in part
of the same casting.

The Specification as open fo inspection under
Sect. 91 (8) (a) comprises also the following sub-
jeet-matter :—The condenser may be formed of &

| eoil of concentric tubes 7, 8, Fig. 3 (Cancelled),

the inner tube conveying the water having a cop-
per lining 9. In this form the surrounding air
assists in cooling the outer tube 8. The copper
water pipe may be coiled around a groove in a
thick iron wall of the absorber. This subjeect-
matter does not appear in the Specification as
accepted.
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R. Aug, 12,
1926, [Convention date]. Addition to 273,306.

Plate apparatus.—In
making plates or walls
of vessels to be heated
or cooled by passage of
fluid through tubes, by
welding the tubes to
one side of the plate or
wall as described in

the parent Specification, a strip h of copper or
other metal of good heat conductivity and of the
required shape is placed between the plate &c. a
and the tube b prior to welding. The strip is
pressed in from one side of the tube, then welded,
preferably electrically, at this side, the welding
metal i attaching both the tube and strip to the
surface a. The strip is then pressed in on the
other side to execlude sir and welding performed
at k.

276,262. Babcock <& Wilcox, Ltd.,

Longitudinal baffles, arrangements
of ; distributing plates in fluid inlets.
—The casing 10 of a tubular heat ex-
changer has vertically separated inlet
and outlet openings 14, 15, and parallel
transversely spaced baffles 16, 17 be-
tween adjacent tube rows extending
graduated distances into the region
opposite at least one of the openings
to divide and guide the stream of
liguid in approximately parallel paths,
Additional baffles 163 and 173 may be
provided. In a modification, the
various baffles 163, 178 are made as
prolongations of the baffles 16, 17.

(Babcock & Wilcoz Co.). March 22, 1927,

FIG.3.

173 ) 67 L

277,5566. Serck Radiators, Ltd., (Zim-
mermann & Co.). Feb, 16, 1927,

Ezpansion of tubes, providing for.—The casing
4 of a heat exchanger comprises a tube without
flanges or with only one flange, the tight jointing
for the tube plates 2 and the end covers ¢ being
effected by means of screws 7 and a packing 8
pressed against the inside wall of the casing. A
second packing ring 9 is shown in Fig. 4, leakage
past the ring 8 escaping to the atmosphere from
the space between the packings,

277,594, Windhoff, J. A. P. July 18,
1927.

Plate apparatus.—A radiator block comprises
rows of superposed channel-shaped units 2, the

26

sides 8 of which overlap one another, and are
secured by soldering. By shaping the sides as

FIG.2.

R

2

shown the water passages 4 have a double thick-
ness of metal,

278,704. La Mont Corporation, {Assig-
nees of La Mont, W. D., and Ernst,Z A, F.).
Oct, 7, 1926, [Convention date].

Plate apparatus.—In a heat exchange appara-
tus, the stream of heated or heating fluid flows
along a passage having a cross-sectional area so
varying with the varying density of the fluid that
a velocity at or above the critical velocity of the
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fluid is maintained throughout the passage. The
tubes 12, Fig. B, of a steam generator are so
spaced as to form flue passages maintaining the
heating guses at or above the critical velocity of

FIG.8

flow. In heat-exchange apparatus having walls
forming passages G, V, Fig. 8, for heating gases
and vapour to be heated, the passages G become
restricted as the gases lose their heat and the
passages V become enlarged as the vapour takes
up heat.

279,245.

Sadler, P. T., and Sadler,
J. H.

Oct, 27, 1926,

m
ifﬂi

Gills for tubes.—In a radiator wherein each
unit comprises a pair of corrugated thin metal
plates having their edge seams united to form a
corrugated water channel, the units are spaced by
a similar corrugated plate which is provided on
each side with a number of projections A, formed
by reversing the middle portion of the several
corrugations, adapted to engage the corrugations
of said water channels.

27

279,446.
Oct. 20, 1926, [Convention dale].

Plate apparatus.—An oil-cooling radiator for
motor-car and aircraft engines, and comprising
a number of round hollow plate elements 3, Fig.
3, assembled between end branches 1, 2 on a
central bolt, is provided with internal baffles 7
formed of separate sectors placed inside the
elements and subsequently welded together. The
baffles are loose on the bolt and are provided with
bosses to space them from the walls of the
elements. Packing rings 6 are provided between
the elements, which have round peripheries. The
securing bolt may be constituted by a tubular
member 9, through which a part of the oil may
flow direct under the control of a valve 11 at the
delivery end, to vary the cooling. The wvalve
may be controlled by hand, or by a thermostat
arranged in a reservoir to which the oil is dis-
charged.

279,526. Synthetic Ammonia &
Nitrates, Ltd., Slade, R. E., Burstall,
A. F., and Carey, W. F. April 30, 1926.

FIG..
2

N
S’/////x-:?
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Nozzles and like devices on tubes.—Turbulent
thick films of liquid, produced by allowing the
liquid to flow by gravity down pipes or surfaces
at a rate not less than 800 cem. per minute per
centimetre of periphery of the surface, are em-
ployed for exchanging heat between gases and
liquids. The liquid supplied to an annular
chamber 2, Fig. 1, rises over an annular weir
around a pipe 1, and the film becomes turbulent
when it reaches a level just below the weir. Gas
to be cocled flows upward through the pipe, and
partial evaporation of the liquid into the sur-
rounding air facilitates the cooling effect. The
weir 5, Fig. 7, may be sloped so that the liquid
acquires a velocity normal to the pipe surface,
and the chamber 2 may be closed at the top and
supported on a tapered sleeve 7 on the pipe 1.
The liquid may be supplied to the chamber under

ULTIMHEAT®
Soc. la Precision ModwiRTUAL MUSEUM
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niressure, ‘in which case-the film becomes turbu-
lent in the annulus 6, and baffles may be fitted in
the weir chamber. The apparatus may comprise
concentric pipes: between which the gas flows,
the liquid being distributed in turbulent films
down the inside of the inner pipe and the outside
of the outer pipe. According to the second Pro-
visional Specification, the liquid may be distri-
buted down the inside of a pipe by a baffle pro-
jecting from the top of the annular liquid cham-
ber into the open end of the pipe.

280,266. Findlay,
Aug. 5, 1926.

w.

St. John’'s-.

Straight tubes between headers.—A heat-ex-
changer described in the form of a fuel-econo-
mizer for heating feed-water is of the type in
which the water or medium to be heated flows
through three or more identical banks 2, 3, 4 of
straight tubes in series arranged in a common
casing 1. The headers or header chambers 5 - -
10 form the end-walls of the casing and are con-
nected by pipes at opposite ends. These pipes,
as at 16, connect the upper end, or, if the tube
banks are vertical, the end nearest the outlet for
heating medium, of each outlet header with the
lower end or end nearest the inlet for heating

medium of the adjacent inlet header, and in each
case beyond the tube-bank. When used as an
economizer, the heater is mounted above or at
the side of the boiler, and mechanical scrapers
may work on the baffles 11, 12 to clear them of
soot. A multiple-stage pump may be used, one
element passing water to the heater, another
element forcing the heated water to the boiler.

280,649. Sankey & Sons, Ltd., J., and
Martin, N. Aug. 20, 1926,
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Plate
straight-tube
tus. — An oil-cooled
radiator for use with
transformers comprises
vertical headers B, B!
connected by flattened
tubes C, and headers
A, A! having inlet and
outlet springs F, F'.
The vertical headers
are  provided with - ]
division plates E, E'. In a modification, the
flattened tubes are replaced by tubes J, Fig. 4.

apparatus;
appara-

280,683. Lloyd, H. J.

Oect. 8, 1926.

Straight-tube appar-
atus having internal
baffles. — In a steam-
heated radiator for rail-
way vehicles, a circu-
lar baffle 32, Fig. 5, is
attached to the steam
inlet fitting 22 so as to
leave a narrow passage
between its edge and
the wall 10, whereby
the steam is directed
dowrwards in close contact with the wall to
secure a better exchange of heat. The baffle plate
may alternatively be cylindrical, and the pass-
ages 21 may be inclined downwards.

281,289. Leveque, P. Nov. 26, 1926,
[Convention date].
Tubes of special section;

straight tubes between headers. FIG4. 3

—The tubes 4 of an economizer
or other heat exchanger are
placed eccentrically w%th re- @ s
spect to the header plates 3 to '3
which they are attached. Rows '@

are alternately reversed so as i

to form sinuous passages for the

heating gases. The tubes may have gills 7,
which may be rectangular or circular or oval as
shown.

e
&

281,819. Matfield, H. S. Oct. 12, 1926.
No Patent granted (Sealing fee not paid).

Plate apparatus.—One fluid passes through a
metal tube A of flat section bent in zig-zag form
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to be heated by a second fluid passing around
the tube in a zig-zag path, the plane of which
is at right-angles to the plane of the zig-zag of

FI1G.2.

L

the tube, Plates C may guide the gases or the
tube convolutions may be relatively stepped for
this purpose.

281,842. Daniell, E., and Daniell, B.
Nov, 5, 1926.

FIG:3

b

didqa
c

Plate apparatus.—A motor-car radiator com-
prises water-tube elements each consisting of two
metal strips secured together along their edges,
one or both of the strips having laterally extend-
ing hollow gills a with closed ends affording cellu-
lar air passages d, one or each of the strips being
provided with lateral trough-like bulges b alter-
nating with the gills ¢ and projecting into the
air passages so that the whole of the bulge is in
contact with the air. Fig. 3 shows elements with
one flat side ¢. Both sides may have the gills a,
with or without a separating flat sheet at the
meeting point, of gills on adjacent sheets.
gills may be inclined upwards or downwards from
the element, and one sheet of an element may
have bulges but no gills.

282,717. Simmen, 0. Dec. 28 1926,
[Convention date].
FIG.I. g
—
T T
I T
Sty o2
& 1

Straight tubes between headers. — Cooling
medium is introduced through nozzles 4, 5 into

The |

F
E

—ULTIMHEAT®
the larger of tubes 6, 7 extending BeMIRTUAL MUSEUM

headers, thus ecirculating the medium, wh
finally escapes at 8. Fluid to be cooled.passcs.
in at 2 is reversed in direction by baffles 9 and

escapes at 3.

284,338. Soc. Anon. des Etablisse-
ments Delaunay-Belleville. Jan, 29,
1927, [Convention date].

G.8
g4 FI1G.6. L
s T y 13
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Straight tubes between headers; tubes of special
section ; longitudinal baffles.—In a heat exchanger
comprising a nest of tubes 4 for the passage of
one fluid, the other fluid traversing the outer sur-
faces is flowing from a side inlet 5 to a side exit
6, the section of the tubes adjacent to the inlet
and outlet is reduced as at 13, 14 to facilitate
the penetration of the fluid among the tubes. The
reduction in seetion may be effected by simple
flattening as at 4', Fig. 6, or by bending the side
walls inwards or by having tubes with eoncen-
tric end-sections of smaller diameter. A baffle
19, which may be perforated, may be fitted as
shown to form a tube-free fluid-conducting space
20 at the rear of the exchanger.

The Specification as open to inspection under
Sect. 91 (3) (a) comprises also the use of the
baffle 19 in heat-exchangers which do not employ
tubes with reduced end-sections. This subject-
matter does not appear in the Specification as
accepted.

284,413.

Tindale, H.

Noy. 1, 1926.

10

Straight tubes between headers; headers.—In-
dustrial gases such as coal gas or water gas are

29
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VIRTUAL MUSEUM yassed with a minimum velocity of approximately

ten feet per second through a series of tubes 7
subjected to cold or heat in a casing, headers 10
containing ribs or baffles 11 causing turbulence
between the passage through sets of tubes. Any
condensed fluid is led off separately from each
chamber 10 through pipes 12.

285,151. Stancliffe, €. W. Nov, 11,
1926.
Plate apparatus; blocks FIG.I
traversed by sets of fiuid-pas- Ey 50nA
sages.—A heat-exchanger is _ZSSEERA0,

5
&
::0
&

built up of metal blocks or
plates so drilled or grooved as
when assembled, to form con-
tinuous passages in two or :

more directions for the heat- 3
exchanging fluids. Fig. 1

shows an assembly of blocks

A - - C, drilled in two direc-

tions, together with suitable

header plates D, E; Fig. 7

shows a plate J grooved at top and bottom and
traversed by passages K at right-angles to the
grooves. When assembled, two sets of passages
at right-angles are thus formed, while, in a modi-
fication with holes drilled across the thickness
of the plate, three such sets of passages are
formed on assembly.

Yy

Ly

_9‘:::
R
(Soe)
AN

OETTTIA
e
A

Oct. 8, 1926,

285,524. Potts, C. H.

Plate apparatus. — A
radiator or cooler com-
prises a tier of thin hollow
metal elements 1 having
inlet holes at one end and
outlet holes at the other,
an inner ring 7 with
radial holes 8, an outer
ring 6 between adjacent
elements at each end,
and complementary an-
nular projections and re-
cesses 11 of curved cross-
section at the adjacent
iaces of adjacent rings
engaging one wall of an
element between them when secured as by clamp-
ing between end nuts on a threaded perforated
pipe. The elements are arranged for series flow,
as by making the hole 9 in one wall of an element
to fit the inner tube, the other 10 being larger.
A simple pressure relief valve 19 may be fitted to
allow fluid to bye-pass the cooler through a tube
20, Fig. 1. In a modification, Fig. 6, the right-
hand connection serves as inlet and a squared rod

25 attached to a pressure-relief valve 19 extends
through the bye-pass tube 20 and bears in a sleeve
26 secured to the cut-out valve 24, Under undue
pressure the valve is moved to the left against

FIG.L. b

the pressure of the spring 21, while by pressing
the knob 32 on a plunger 83 both valves are
moved to cut out the cooler and conneect the
inlet and outlet pipes direct by way of the cut-
away parts 88, 39 of the valves 19, 24 and the
tube 20.

286,682. Superheater Co., (Assignees of
Armacost, W. H.)), March 9, 1927, [Conven-
tion date].

Tubes of special

section.—A series of
heat - exchanging |
elements 3 having in-
termediate portions
having passages for
fluid occupying a {7
greater space trans-
versely than in an-
other direction, and
capable of resisting high internal pressure with-
out distortion, for example a parallel series of
tubes, are mounted in a passage 1 and, according
to their position about their longitudinal axes,
determine the free flow area through the passage.
Thus, with the elements in the position shown,
the free-flow area is at a minimum. If each were
twisted through 90°, the free-flow area would be
a maximum, The elements may be fixed as
shown in U-bends 8 in glands 9 or may be ex-
panded into tube plates at the desired angle.
Specifications 6304/15 and 100.223, [both in
Class 83 (i), Metal articles &c.], are referred to.
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286,757
1926.

Stancliffe, C. W.

Nov, 12,

Plate  apparatus;
straight-tube appara-
tug with internal

baffles.— Heat-trans-
fer apparatus com-
prises a heated con-
tainer, through
which passes the
fluid to be treated,
provided with a
series of wipers for
wiping substantially .
continuously the internal surface of the container
in contact with the fluid, the arrangement being
such that small volumes of fluid separated by
the wipers are brought into contact with the
heated surface of the container one after the
other. Fig. 1 shows a pump of the gear type
with heated casing A and gear-wheels C, which
may have heating passages D and idler wheels
E, the small volumes of fluid between the gear
teeth being heated by contact with the casing.
In Fig. 8 the fluid is forced by a separate pump
through tubes a externally heated. Ribbed rotors
b turn within the tubes, the fluid to be heated
heing continuously moved over the inner surface
of the tubes in the spaces between the ribs. In a
modification (Figs. 6 and 7 not shown), the tubes
are circumferentially ribbed internally and the
rotors have spring-pressed blades extending be-
tween the ribs. Reciprocating moving parts may
be used.

287,624. British Thomson-Houston
Co.; Ltd., and Dumas, R. Dee, 22, 1926.

Headers.—In a radia-
tor for electric trans-
former tanks, and com-
prising upper and lower
headers 1, 2 connected
by tubes 6, each header
is constructed from a
suitably shaped plate, the
sides being bent or
pressed up to box-like
form with the corners
arc-welded. The tube
plate 5, 11 is secured to

31

the sides of the header.
of relatively thick material may be secured io the
bottom plate of the lower header.

287,777. Chavara, M., and Churruca,
I. Aug. 19, 1927,

Gills for tubes.—The walls
of the vertical water ways of
a  radiator are deeply
corrugated as at B to
receive thin flat gill-plates
C which are clinched therein
and extend across the air
space. The folds are then
bent upwards or downwards,
Fig. 9, for their whole length,
or in some cases bent
at the front and back edges
of the radiator in a direction
opposite to that in which they
are bent in the intermediate
parts. The thickness of the gill-plate may be
irom one tenth to half a millimetre,

FIG.8.

289,320. Biichner, W.

L Sept.
Drawings to Specification.

2, 3927,

Gills for tubes.—Detachable groups of radiator
tubes of thin fiattened section set edge-on to the
direction of the air current are fitted with
radiating gills in the form of separate plates
threaded over the tubes and shaped to space the
gills apart. These parts are not connected with
the tubes and may thus be of aluminium or other
good conducting material not adapted for solder-
ing,

289,661.
1927.

Sacchi, M. Casale-. June 7,

FIG.I.
_l_|—|_|_l : HJ_H
Plate apparatus is constructed with independent
and easily separable parts so arranged that each
element is free to expand without straining the

joints or the adjacent parts. The space B, Fig.
1, may contain or be surrounded by an electric

ULTIMHEAT®
A metal flange-\HRTLAL MUSEUM
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VIRTUAL MUSEUNpr| other Lealing element. Fig. 5 shows a modi-

fication eomposed of separate elements each com-
pudsing two cylindrical walls connected at ome
end by a plate T. The elements are bolted to-
gether through the flanges w, 2, which are
actuated outside the bolted portion of the
apparatus.  Specification 252,713, [Class 1 (i),
Chemical processes &c.], is referred to.

289.677. Menzel, E., and Menzel AKt.-
Ges. July 14, 1927,

Plate cpparalus. — A heat-
exchanger comprises stacks
of superimposed plates
corrugated in such & manner
that the media flowing through
the device in contra flow are
directed on opposite sides of
each plate in  serpentine
paths embracing the whole
of the available area of the
plates. The plates a may be
superimposed regularly as in
Fig. 1, the paths of the
fluids being  defined by
partitions b or alternate plates
may be inserted as in Fig. 2.
no partitions being then necessary. The corru-
gations may be angular or curved and the paths
of the fluids may be spiral, concentric or zig-zag,
and either single or donble in each section.

FIG.I

289,698. Morra, M. Sepi. 16, 1927.

Plate apparatus. — Detachable elements con-
sisting of sheets 1, 2, one or both of which is
ribbed by folding as at 1'!, are conmected to
the main tanks 7 through tubular collectors 3
extending to cne side within extensions 7 of the
tanks 7, and being held thereto by cap-nuts 6

and collars 4: Apertures 8!, 31! allow: the

circulation of the cooling-water. The elements

may be removed separately and the holes in the *
tanks blanked off, or any element may be cub

out of the circulation system by the insertion of

a plug in a tubular collector 3,

289,715. Evennett, F. C. F. Oct. 25,
1927,

Wi}

Tube supporis—The U-tubes 11 of a super-
heater, feedwater heater, or like apparatus are
supported in longitudinal apertures 14 in g sling
12, the tubes being secured in the apertures by
wedges. Ihe wedges 17 may bear directly against
the legs of the U-tubes or they may engage in
grooves in blocks 15 bearing ageinst the legs.
A wedge may consist of two members 18
ergaging with each other and bearing against the
legs of a tube. Two U-tubes may be inserted
in the same aperture and secured by a single
wedge which is inserted between the tubes, the
legs of the tubes being spaced apart by distance
pieces.

289,912. Stancliffe, C. W. Jan. 6, 1927.

Plate  apparatus;
gills for iubes. — A FIG.L o
heat exchanger com- 4//1
prises an external P TTLLEELTILE =
casing A and a gllhll”!lI ez
division wall ¢ pro- ;
vided with project- &
ing fins, the fluids
passing in parallel
streams on each side of the wall, the wall being
built up by assembling a series of wide and
narrow plates a, b. In a modification three
compartmentis are formed by assembling between
adjacent wide plates two parallel narrow strips
in place of one as shown. ' '

32
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290,471.

RKarmazin, J. July 26, 1927,

Tubes of special section.—

A series of Leat-exchanger tubes FiC.6.
is formed by the nesting together @< i3
of tubular projections 13 formed 53 20

on metal sheets. The projections
are coned at two angles 13a, 13b,
the annulus in the wider cone
being filled with solder 40.
Specification 201,934 is referred to.

290.812. Johnsen, E. A. April 30, 1927

Headers. — In a surface condenser having
beaders 16, 17 to which cooling water is sup-
plied through pipes 57, 67 in a constant direc-
tion, the flow of water through the banks of
tubes ¥, E is reversed by orientation of flap
valves 26, 34, 39 governing the flow of water to
or from the compartments formed by dividing
the headers by partitions 24. Modifieations are
deseribed for multi-pass condensers, and for con-
densers to which the cooling water is supplied by
several pumps. A curved baffle plate 71 directs
:ha h“ﬂmw of vapour to the cooler parts of the
ubes.

Ps. 2438,

' 200,868.
|

Berlin, D. W.

FIG.2. a

4 FIG.4.

Plate apparatus.—Heaters or coolers having
corrugated walls, adapted to be inter-engaged so
as to constitute passages for the medium and
having self-locking means, are assembled by
springing opposing corrugations into one another
or by sliding endwise, the locking means pre-
venting opening under internal pressure. Means
may be provided for preventing collapse under
external pressure. Fig. 2 shows simple corru-
gated plates 4, 5 inter-engaged, and Fig. 4 shows
plates with engaged channel-section parts 14.
In Fig. 10 engaging parts 64, 67 are formed on
the corrugated plates, which may also have
bosses 63, 66 to support the walls against ex-
ternal pressure.

291,593.
1927,

Macpherson, M. C.

May 13,

Plate apparatus.—A heat-exchanger is con-
structed by wrapping an elongated cell, made
from two plates b, ¢ one or more of which is cor-
rugated transversely, about a split pipe a, the
inner ends of the plates being connected to the
sides of the aperture in the pipe. The outer
ends of the sheet may be similarly connected to
a split pipe or a pipe-like termination may be
formed by bending over the end of one plate,

i 14
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VIRTUAL MUSEUM 292,041. Soc. Anon. des Usines J.
. Gallay.

Sept. 28, 1927, [Cenvention date].

FIG.5.
b

o,

Gills for tubes.—In a radiator in which flat
gill plates a are provided with holes ¢ through
which the tubes b pass and with shaped front
or back edges to present a honeycomb appear-
ance, such shaped parts are separated from the
main plate by a series of slits ¢ so that after
shaping the honeycomb is only attached to the
plate at the mid-point ¢ of the inclined sides.

292,258.
1927.

Parsons, Sir €. A. March 18,

Headers.—The  cross-
sectional area of the in-
let water duct b of a sur-
face condenser is in-
creased until comparable
with that of the header
¢ to decrease turbulence.
Baffles f may also be
used or a screen as de-
scribed in Specification

258,912,

202,343. Sugden, T. June 8, 1927.
Headers .— A parti- FIG.1L

tion plate I, in the <

header of a steam

L e
superheater or other 5
like tubulous apparatus
is bolted to supporting
pieces D which are ad-
justably secured
against the walls of
the header. The sup-
porting  pieces  are
forced and held against
opposite header walls
by a bolt having a
head J pressing against
one piece and carrying
a nut X pressing
against the other piece.
The partition is formed
of two plates which
may be so recessed at
their meeting edges

that they overlap, or instead of overlapping, a
gap may be left between the inner edges of the
plates, the gap being closed by a strap bolted to
the plates.

262,484, Samesreuther, R. June 16,
1927, [Convention date]. Addition to 273,306.

Materials for making.—The apparatus is made
by inserting copper or other soft metal ¢ be-
tween the tubes b and plate a and welding the
projecting portions of the tubes by metal d, as
in the parent Specification. Members ¢ may be
used to clamp the tubes to the plate a and these
clamps may also be welded to the tubes. The
plate ¢ may be of iron silicide, cast iron, alu-
minium, silver or nickel steel, it may be
enamelled and it may form part of a boiler or
heating or cooling pan. The welding metal may
comprise an alloy of wrought iron and nickel or
manganese.

292,507. Bundy, H. W. June 20, 1927,

[Convention date].

2
FIG.3.

FYTYY

Tubes, cross-sections of.—A metal tube with a
spiral fin useful for the fransferznce of heat is
formed from strip stock, Fig. 1, which may be
previously tinned, or be drawn through an acid
bath 2, a solder bath 3, and a cooling water bath
5. The slock 1 is then drawn over a guide roller

| 6, and between rolls 7, 8, Figs. 1 and 8, which
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gives it an angular configuration, after which it ' 294,687. Heenan, J. N. D. April; Y‘!.RTUA

is coiled on a spinning arbor 12, the fin portion | 1927. | =
being crimped by co-operating wolls 15, 16. ‘

Rollers such as 20, 20% in the form of spirals
then shape the tube, as shown in Fig. 3. Acid |
is then supplied by a spray 22, and the tube
given a coating of solder from a bath 24, excess
being blown off by a nozzle 26. The tube is
cooled by a bath 27 and then passes through
rollers 28 which serve to draw the tube along.
The convolutions may overlap, as shown, to form Tubes, cross-sections of. — For a heat-ex-
a double-walled tube, or may overlap just suf- | changer, a tube 1 has an extended outer surface,
ficient to secure them together. such as rings 3 shrunk on to it, and a non-corro-
sive lining 4 which may extend beyond the tube
1 and be flanged over the end to be gripped as
shown at 5 when the tube is expanded into the

CLASS 64 (ili), SURFACE APPARATUS &e.

header 2,
293,759. Leveque, P., (Assignee of Challe,
B.). July 11, 1927, [Convention date].
g2 FIG.L 294,836. Power-Gas  Corporation,
g A Ltd., and Rambush, N. B. Dec. 19,
| H Tk 7}7 1927,
sl N\ ez J_&.’-/
I\ =S | Straight tubes be- F|C I
8L el 4 A tween headers. — !

heat - exchenger com-
prises a number of
juxtaposed layers of
nests B!, B* of hori-
zontal  tubes, each
nest being {ransversely
placed with respect to
adjacent nests. Alter-
nate mnests are con-
nected at their ends
| by independent. easily
| removable casings H
in such a manner as to
Plate apparatus.—Cast metal plates A, A'.. | form independent tubular systems, provision
A* have fins fitting into slots on an adjacent | being made for cutting out one or more systems
plate forming channels into which project fins | While the others are still in operation.
B, B!, B? and C', C* formed on one or both
sides of the plates. In the examples shown the
fing B, B!, B* are straight and might be in con-
tact with combustion produets while the fins
C‘, C* are curved and the channel may be used 295,029- Aktiebolaget I.ju.ng‘striilps
for air to be heated. Both sets of fins mav be Angturbin. Aug. 4, 1927, [Convenfion
straight and set parallel or at any angle. i date].

Plate apparatus; tubes, —flrg'l'
cross-sections of; gills for :
tubes. — In an air-cooled
steam condenser compris-
294,?18. Crane Packing, Ltd., and | ing a series of flat tubes 1,

Wilkinson, F. C. W. April 25, 1927, | 2, 8 which are collected in
| groups, some or all of said
tubes are provided on the
outside with corrugated
&e. plates 11 which are
soldered or  otherwise
secured to the flat surfaces
thereof, the plates between
two tubes of the same
group being secured to both
tubes. The plates 13 on
the outside of the outer

-5 . C;

Nozzles on {ubes.—A
condenser tube end-fit-
ting or ferrule has an
outwardly flared end 4
and an inward shoulder
5 to prevent undue
movement of the tube 2
behind which a series of holes 6 is drilled to pre-
vent eddying in the inward stream of water.
Specification 248,713 is referred to.

(&)
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tubes 1, 3 are adapted o be about one-half the
height of the plates 11, or alternatively the plates
13 are dispersed with and the said tubes are re-
placed by tubes having a smaller sectional area,
while all the said plates have a greater height
than the tubes, Fig. 1, whereby an increased
cooling surlace is obtained on the air side of the
condenser, Fach group of tubes have separate
headers 7 which are retained on the common dis-
tributing and collecting pipes by bolts passing

through lugs 9 on the header covers 10 which
ars soldered in position. ik

The Specification as open to inspection under
Seet. 91 (3) (a) comprises also tubes wherein the
places therebetween are secured to one only of
the ‘tubes, and wherein two plates are interposed
between a pair of tubes, one plate being secured
to each tube. This subject-matter does not
appear in the Specification as accepted.

Howden & Co., Ltd., J., and
June 22, 1927.

295,106.
Hume, J. H.

Plate apparatus.—An air-heater iz of the type
employing assembled pairs of comrugated plates
1 of which the ridges 2 on each plate of a pair
are secured together forming ducts 3 for one
fluid, adjacent pairs forming sinuous passages 5
for the other fluid. Elements comprise one or
more pairs of plates secured to chanmel frames
4 at the ends, adjacent elements being connected
at the end irames. Fig. 1 shows elements
having a single pair of plates. TFig. 2 shows
elements, the frame 4 of which are of sinuous
formation. Fig. 8 shows elements having three
pairs of plates secured to each end-frame. The
entrance and exit boxes commected to the end-
irames may be subdivided and valve-controlled to

give any desired number of passes through the
element,

295,245. Rloyles, Ltd., and Royle, A. G.
May 6, 1927.

Concentric-tube apparatus.
—Inner and outer tubes a?,
a' secured at one end in & eap
b and at the other in caps C?,
C provide two passages, one
through the tube h fo the
interior of the tube a* and
the other between the tubes
and the caps C', C, the last-
mentioned being prolonged
by a spiral rod or rods d
secured in position by tin-
ning. Specifications 4690/84,
[Class 32, Distilling &e.],
and 6285/10 are referred to.

Dec. 15, 1927,

296,605.

Hughes, A. E.

Nozzles or tubes.—The lower
collar ¢ of a detachable radiator-
tube is provided with a small-bore
hole m restricting the passage of
water to effect a more even dis-
tribution amongst the tubes of
the stack. TIn modifications, the
regtrietion is formed by shaping-
in the end of the tube itself or by
fitting a separate coned washer.
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297.509. Robson, S.

June 28, 1927.

Casings; tube-plates;
straight tubes belween
headers;  disitibuling
partitions in fiuid in-
lets and wutlets—In &
tubular heat-exchanger
the shell A is provided
with one or more ex-
pansion flapges B eon-
nected by rings C and
the header plates D
or the end covers F are
dished to ecollect
trapped lignid or eon-
densate for easy re-
moval, for example
through the pipes G.

J:t, K! embracing a
part of the circumfer-
ence, and covering a
series of  apertures
entering the shell.

297,580.

Seligman, R.

Nov. 3, 1937

The pipes J, K convey- Plate apparaius.—The plates a of heat-ex-
ing fiuid to the shell A changer of the general type set forth in Specifi-
may be furnished, at cations 223,083 and 225,109 are provided with
their peints of com- distributing and collecting grooves &, d which
munication with the are shallower the further they extend ifrom the
chell, with extended inlet and outlet ports ¢, e. At the ends of each
trunks or chambers groove a rib f, g may be arranged the height of

which tapers off with the schallowing of the
groove.  Another feature comprises the provi-
sion of the side K of each packing groove h of
less height than the other to allow for accom-
modation of inequalilies in packing.

297,643. March 7, 1928.
Plate apparatus.—A columnar heat-exchanger
comprises alternate heat-exchange elements 3 and
separating rings 4. Hach element consists of a
flat box traversed by short tubes 11 and divided
by partitions 12, 13. 'The elements are con-
nected by external bends 5 and these are formed
with branches so as to cause series or parallel
flow or any combination of series-parallel flow
through the elements or the portions of the
elements formed by the partitions. Specifica-
tions 17978/01 and 22560/03 are referred to.

Heizmann, J-

1

6950090904
020%0%%%0

0209090950 -
5259528200 7

O-0-0

299,085. Cave, T. R. Cave-Browne-.
July 21, 1927.

Straight tubes between hoaders.—A heat ex-
changer, such as a boiler heated by waste gases,
contains a group of vertical or inclined heating
tubes 1 which decrease in cross-sectional area in
the direction of flow of the heating gases and
which are surrounded by a partition 2 extending

a7

to nearly the ends of the tubes. Each tube may
be expanded near its smaller end to the same
size as its larger end. Tubes having hexagonal
ends are connected together and to the tube-
plates by brazing or welding. A baffle 15 ex-
tending downwards from the top tube-plate pre-
vents water from passing with the steam into
the outlet pipe 12. \
(For Figure see next page).




_ 2 |
il 27 |

ULTIMHEAT®
VIRTUAL MUSEUM

& | ‘. J., and Ferranti, Ltd. Oct. 22, 1927,
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299,085. 299.998. Ferranti, S. Z. de, Turner,

i) FiG.1.
el
P

i

|

m
i
E

ticularly for cooling oil-immersed electric trans-
formers, consist of a pair of sheets a, b with a
series of lateral stiffening depressions ¢, d and
with projecting ledges ¢, f simultaneously welded
at each edge by roller electrodes; or of a single
sheet with lateral depressions ¢ and projecting
ledges e, f, folded at m and the edges welded by
roller electrodes. The tubes may be reinforced
i without impeding appreciably the passage there-
\ through by forming a series of abutting de-
‘ pressions n in the parts, which may be spot
welded, riveled, or otherwise secured together.

|
l Plate apparaius.—Flat tubes for radiators, par-
|
|

2992,100. Martin, F. G., and Ramsay,
Il W. April 22, 1927. Drawings fo Specifica-
| tion,

,‘i | Materials for making.—Ileat-exchanger tubes
| of non-ferrous metal are coated internally or in- | 300,543. AKkt.-Ges. Brown, Boveri, et

ternally and externally with a uniform electroly- Cie. Nov, 14, 1927, [Corveniion dale].
tic deposit of chromium. Speeification 299,071,
[Class 41, Electrolysis], is referred to. Straight  {ubes  be- FIG.5.

| tween headers. — In a Ef,

I ‘ heater or cooler, the

tubes a lie with their

longitudinal axes at an

, angle, o of less tham 45°
to the axis of the inlet and outlet tubes e, f for
the other medium,

299,892. Soc. Anon. des Usines J.
I Gallay. Nov. 3, 1927, [Convention dalej. |
[t Addition to 292,041.

FIG.2. |
i 2 ' 301,201. Akt.-Ges. Brown, Boveri, et

Cie. April 14, 1928, [Convention date].

Tube supports. — Where FIG.2.
| straight tubes g in a heat-ex-
changer pass through the holes 4

| ¢ in a transverse plate b sup- 0
53

| porting the tubes between the
end tube-plates, they are flat-
tened slightly to bring their |
sides into actual contact with
the sides of the holes. )

|
|
it Gills for tubes of motor-car and like radiators l
‘ constructed according to the parent Specification
| with slits ¢ leaving metal connecting-pieces g re-
M taining a strip f of metal ab one or both edges of |
i ' the gill @, has this strip bent to any non-hexa- |
gonal form. A curvilinear shape is also de- }
88

seribed. When assembled the front of the radia-
tor has a honeycomb appearance,
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301,426. Aktiebolaget Svenska Jarn-
vagsyverkstiderna. Nov. 29, 1927, [Con-
vention date].  Void [Published under Seci.
01 of the Acts].

Coil-tube and plate apparaius.—One of the heat-
exchanging fluids passes thirough a tube or tubes
5 of substantially flat section curved spirally or
helically so that the axis of the spiral &c. is
parallel to the flat sides. Fig. 1 shows two
spirally wound tubes, Fig. 3 shows a number of
helically wound tubes an. The other heat-ex-
changing fluid passes around the tubes within a
casing such as f which may be traversed by heat-
ing flues 4.

OXOEX.

~

il
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301,453.

Lafeuille,

¥F. Nov.

FIG.1

Serpentine-tube apparatus.—A tubular rotary
erystallizer comprises a cylindrical casing 1 with-
in which a substantially jointless heating system
is provided consisting of pipes arranged in groups
between stay plates 4, 5, the apertures of the
inlet fubes being led to a crown 6 and the out-
lets to @ erown 7. _The convolutions of the pipes
arve arranged in spiral or other curves and the
joints with the elbow pieces at the ends are made
by welding. Hot water is circulated through
these pipes by a pump 14, steam being led into
the heating-system through a pipe 16. Masse-
cuite enters through a stationary pipe 18 in which
a serew 38 connected with the rotating casing 1
is situated, the passage of the massecuite inte
the casing being assisted by a vacuum maintained
in a chamber 2, the vacuum intake being through
a pipe 19. Syrup may be introduced through a
valve 33, valves 35, 36 serving to clean the pipes
by means of 2 steam jet. Specifications 245,114
and 252,686, [both in Class 32, Distilling &e.],
are referred to.

1927, [Convention date].

302,167. British Thomson-Houston
Co., Ltd., (Assignees of Smith., A. R.).
Dec. 10, 1927, [Cenvention date].

FIG.3.
{

Concertric or jackeled
straight tube apparatus.
— A surface condenser
comprising  tubes &e.
which form passages for
the flow of cooling water,
is provided with means
defining passages sw-
rounding  the whole
length of the tubes, and
means for circulating
continuously through the
passages a pure cooling
fluid under  pressure
higher than the pressure in the tubes so that
should rupture oceur in any of the tubes the Jeak-
age will be of condensate or steam into the cool-
ing water and not vice versa. In the condenser
shown in Fig. 1, the tubes 7 are surrounded by
additional tubes 16, which are conneected to tube -
plates 14, 15 and provide annular spaces 17
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which lead to chambers 19, 18 formed by the
plates 5, 6 of the tubes 7 and the said plates 14,
15 respectively. The chambers 19, 18 are con-
nected to the suetion and discharge conduits 21,
22 of a pump 20 which circulates a supply of
pure water through the annular spaces 17 at a
ser may be used as the ecirculating water, in
the tubes 7. The condensate from the conden-
sata may be used as the circulating water, in
which case the suction conduit of the pump 20
is connected to the discharge conduit 13 of the
usual condensate pump 12 by a feed pipe 23, a
control valve 25, Fig. 2, preferably being pro-
vided in the feed pipe to maintain automatically
the circulating system sufficiently full of water
and consequently the pressure therein, This valve
is housed in a casing 24 and is provided with a
stem 26 connected to a flexible diaphragm 27
arranged in a casing 28, and the underside of the
diaphragm is connected by a pipe 29 to the con-
duit 21 while the upper side is connected by a
pipe 30 to the chamber formed at the left hand

end of the condenser shell 1 by the tube plate 5.
A spring 381 tending fo open the valve and allow
flow from the pipe 23 to the pipe 21 is provided
above the diaphragm, but as long as the pressure
in the ecirculating system is a predetermined
amount higher than that in the cooling water
system the diaphragm will maintain the valve
closed. Fluid-tightness between the tubes 7, 16
and their plates is maintained by packings 7@,
16a, Fig. 22, and the holes in the plates 5, 6 are
made sufficiently large to permit the tubes 16
to pass through them for remewal.

The Specification gs open to inspection under
Sect. 91 (3) (a) comprises also a wvertical tube
condenser 40, Fig. 8 (Cancelled), having an ex-
haust steam inlet 44 and condensate outlet 45
and a cooling water inlet and outlet 47, 56 re-
spectively. A vacuum is maintained in the tubes
43 as low as or lower than that in space sur-
rounding the tubes by a pump 54 which removes
the cooling water and by an air pump which is
connected to a pipe 52 leading to the cooling
watar inlet chamber. Air may be withdrawn
from the condenser shell through pipe 45%, while

the eooling water inlet and outlet chambers 46,
53 are adapted to be connected so that the vacua
therein may be equalized. This subject-matter
does not appear in the Specification as accepted.

302,562.
(Fage, H).

Kochs & Co., Ltd.. W. E.,
July 21, 1928.

Plate apparatus.—A heat-

ing &e. unit comprises a
series of elements b of
annular cellular formation,

the parts being connected by
hollow ribs ¢.  Heat trans-
mitting fins d may be pro-
vided. The ribs may vise
toward the centre to facilitate
disengagement of gases, Ad-
mission of medium to the
elements is efiected through
a central conduit ¢ at each
end of which in each element
is a ring f, g which are
clamped to form a tight joini
by wods h and nuts k to unite
adjacent elements.

303,172. Schmidt’sche Heissdampit-
Ges. Dec. 29, 1927, [Corvention dared.

FiG.2

Coil-iube apparaius. — A heat-
exchanger comprises a series of
elements each consisting of two or
more tubes connected in parallel,
each tube being formed for part of
its length as a helical coil of small
diameter in relation to the diameter
of the tube and assembled with the
coils end to end so that they form
a compound uni-axial eoil sub-
divided into lengths to correspond
with the number of tubes of the
individual elements.

40
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Ruhlerfabrik Langerer &

304,183.
Jan, 16, 1928, [Con-

Reich Alt.-Ges,
vention date].

Plate apparelus.—Chanuelled plates b, ¢ form-
ing water passages are assembled with other
channelled plates d, e forming air passages, there
being on each of the plates corrugations or de-
pressions h, for engaging these on adjacent plates
to ensure correct positioning,

304,269.
[Class 1 (i), Chemical processes &ec.].

FIG.4.

Wade, H., (Silica Gel Corporation).

i' a5

July 12, 1927. Divided on

f;_|
E,] & ]

i
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Straight tubes between headers. — In a cata-
Iytic apparatus, sulphur dioxide from a roaster
10, a dust-catcher 11, and cooler 9 passes firsf
through a flue 33, through nozzles 33! each of
which has a damper 31, into a chamber 28, then
through tubes 27 which cross the reaction cham-
ber 26 into a chamber 29, then through nozzles
84! having dampers 32, into a flue 34 connected
with the tube 100 and so into the reaction cham-
ber 26. By manipulating the dampers 31, 82 the
cool gas may be made to pass through any of the
tubes 27 to absorb the reaction heat at any point,
and by suitably arranging the dampers the gas
may be passed from side to side several times as

304,272. Beck, E. F. 4. D.

Jan. 18,
1928, [Convention date].

Gills for tubes.—Tubes b for hot medium are
fitted with plates ¢ for example of iron having
two down-turned edges ¢_or cupped portions f so
that longitudinal compression can be applied to

the chambers 28, 29 gre divided by partitions in
staggered relation as shown on Fig. 8. Im an

-alternative form where cooling is required, addi-

| tional control of the cooling may be effected by

arranging the gas supply pipe 200, Fig. 6, with
branches to the control tubes 33, 34 and a branch
direct to the reaction chamber 26. A pipe 205
for admitting air, and an exhaust fan 211 enable
any desired proportion of gas from the pipe 200 or
of air from the pipe 205 to be employed for cool-
ing, by manipulating, dampers 206, 204, 203,
209, 212. Specifications 23045/10, 221,229, and
304,251, [all in Class 1 (i), Chemical processes
&e.], are referred to.

4l

the series of gill-plates without deformation. This
compression is obtained by internal hydrostatic
pressure in the tubes so as to expand the tubes
between the plates and thus shorten the total
length. In one form, Fig, 8, the plates ame of
tapering thickness.

The Specification as open to inspection under
Sect. 91 (3) (a) comprises also a means of obfain-
ing longitudinal compression by clamping the
plates as by tie rods prior to securing them to
the tubes by soldering &c. This subject-matter
does not appear in the Specification as accepted.

L= 1]
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304,728.
| P. Velut.
date].

Jdan. 25, 1928, [Convention

Tube-filled tubes,—In a heat-
exchanger having an inner tube
1 for the passage of one fluid
and an oubter tube 2, the tubes
being spaced apart by further
tubes 3 through and around
which th2 other fluids flows, in
the annulus 4, the tubes 3 are
arranged out of contact with one another,

The Specificalion as open to inspection under
Sect. 91 (3) (a) comprises also a form of heat ex-
changer having the tubes 3 in contect, Figs. 3

Anciens Etablissements M. | (Cancelled), and 4, (Cancelled), the fluid passing

through the inner tube 1, the other being directed
by a cross partition in the outer casing passing

FIG. 4

FIG. 3.
( Cancelled)

through and sround the tubes 2 and 3. This
subject-matter does not appear in the Specifica-
tion as accepted.

204,961.
Gallay.

Soc. Anon. des Usines J.
Feb. 28, 1928, [Convention date].

FIG 20
ST ;1|m’—;‘%i T
Al
UL LR
O LU !
R4 =

77
Hlate apparatus—Corrugated plates for radia-

tors, such as for internal combustion engines, are

iormed by shaping the lateral edges of a metal
strip, and roll-corrugating the strip during a
single passage through the machine, Each plate
may be formed drom a strip of brass &e. which
is folded about its middle after shaping so as to
form two superimposed elements 1, 2; or each
plate may consist of two separate strips super-
posed and fastened together at their ends. The
strip may be formed with trapezoidal corrugations

comprising body corrogations 4, inclined corru-
gations 7, and edge corrugations 5, 6 at a dif-
ferent level from those on the body. At each
end lateral portions 8 are formed by slotting the
body at intervals 77, Fig. 20, and, after corrugat-
ing, turning the lateral portions through 180°
about their conuecting portions 56 so as to form
at each end a full corrugated surface 5, 8. The
completed sirip is then folded so that the full
corrugations in one part rest intermediate those
in the other part. Through passages 10 for air
are formed hetween the elements 1, 2 of each
plate and passages 11, closed on both sides, for
water, are formed Dbetween the elements of
successive plates.

304,981. Coventry Radiator & Press-
work Co., Ltd., and Jackson, L. H.
- June 2, 1928. No Patent granted (Sealing fee

not paid).
Gills jor tubes. — Motor-car
&e. radiators are constructed

with tubes each having secured
thereon a series of gills of
hollow skeleton or open forma-
tion. In the example two dished
perforated plates b, b* in
reversed order are mounted on
a tube a to form each gill, the gills being arranged
in close order.

305,172.
date].

Straight tubes between headers;

Samesreuther, R., and

Rranzlein, G. TFeb. 1, 1928, [Convention

FIG.6.

FIG.I3.

plate arparalus; headers; tube-plates
bowed tubes between headers.—Heat-
exchanging units are constructed hy
flanging outwards the ends of tubes a,
cutting the edges square and welding
the flanged edges of adjacent tubes to-
gether as at 2. U-shaped collectors ¢
are then welded to the side edges of the flanged
parts as at y. I the collectors are deep, trans-
verse strengthening partitions d, Fig. 9, may
have been previously welded into place which
partitions may be perforated as at d', Fig. 11,
to act as fluid distributors. Other partitions d*

FIG.IL.

B




may serve to separate certain tubes. The tubes
may be curved as in Fig. 13 where they encircle
and are welded to a container ». Screw-down
valves may be provided in the collectors to con-
trol the passage of fiuid through any one of the
tubes,

Fothergill, H.

Jan, 3, 1928.

306,243.

FIG.I.

il

I

ﬁ I \T/

Drip-interceplion deévices.—In condensers with

CLASS 64 (iii), SURFACE APPARATUS &e.

vertical tubes 2, substantially ‘horizontal drip |

plates 13 ave fitled which collect condensate and

transfer it to a steam space 11 in the middle of |

the tube block or to spaces on either side. The
condensate colleets in a gutter 16 and passes
thence to the hot well 17. Specification 249,181,
[Class 82, Digtilling &e.], is referred to,

306€,869. Thompson Water Tube
Boilers, Ltd., J., and Napier. A. L.
Nov, 26, 1927,

Tube supporls. — A baffle wall for heat-
exchangers snd other tubular spparatus, which
can be erected after the tubes are in position, is
built up of bricks @ cut away at the corners to
abut against the tubes and having intercommuni-

307,191.

M

turned about its axis to bring the briﬂ-r i
verbical position in which they contagf with th
tubes. The bars ¢ may be ‘i{e'ft in position to
serve as ties or they may be removed and fluid
binding material poured in to fill the passages ¢,
d; fluid cement may also be used in conjunction
with the bars e. Specification 15497/00, [Class
51, Furnaces acd kilns], is referred to.

307,068.
Ges.

Schmidt’sche HMeissdampf-
March 3. 1928, [Qonwention date].

Joi w15 FIG.I.

Loop-tube apparaius.—Sets of loop-tubes 6, 7,
and 8, 9 or their equivalent with an outer revers-
ing header, join a series of superposed headers
10, 11, 12, one of which only, the inlet or outlet,
is held rigidly as by a drain tube 19 secured to
the cover 2. The other headers can move under
expansion, rollers 20 being provided between the
headers. The upper header 10 is connected to
a heating steam inlet pipe 18 which is curved
to allow for movement. In the example, steam
to be superheated enters the casing 1 at 4 and,
passing around baffles 13, 14, 15, emerges at 5.
A direct commection 21 may be fitted to allow
condensate from the upper tubes to pass direct
to the cutflow.

Serck Radiators, Ltd., and
Hepworth, F. Feb. 11, 1928,

b A
XHRICRARAK

Gills for tubes; plaie apparatus.—In radiators
having corrugated metal plates g in pairs forming
water spaces with air spaces between the pairs,

| an additional strip b is placed between the main

cafing internal passages ¢, d. In assembling the |

wall, a row of bricks is threaded on an iron bar

¢ and inserted &s a unit between the tubes b as |
shown at the bottom of Fig. 3; the bar is then

strips, corrugated to a pitch smaller than that of
the main strips with curved or angular cprruga--
tions.

JONC. -
[ Rmnd 111
| ULTIMHEAT®
| VIRTUAL MUSEUM
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»425. Seligman, R. March 7, 1928,

[Convention date].

Plate apparaius. — In a heat-exchanger com-
posed of plates furnishing zig-zag channels for
the fluid media, the channels are arranged so as
to cause a retardation or variation in the flow,
to attain a desired temperature effect for a deter-
mined period of time, means are provided for the
rapid escape of condensate from the heating
medium, and by means of bye-passes the final
temperatursa is brought under confrol. The
retardation is effected by providing at desired
points in the assembly of plates, a pﬁm‘m or plates
affording a larger cross-sectional avea of flow such
es 13. Fig. 4 which has internal baffles 12 to
effect a zig-zag path and would bz elosed on both
sides by plane faced plates with channels for the
heating or cooling medium. Ports 15, 15', 16,
16!, are provided for entry and escaps of medium
or for earrying medium through to other parts of
the apparatus.

The Specification as open to inspection under
Sect. 91 (3) {a) comprises also shallow plates as
in Fig. 6 (Cancelled) which shows ribs 1 for
causing a zig-zag path for the treated medium.
The adjacent channels for heating medium are
provided with parallel ribs 17 for eausing steam
to flow directly across from the space 18 to the
space 18' whereby condensate can be evacuated
readily, This subject-matter does not appear in
the Specification as accepted.

307,843.
Ges. March 14, 1925, [Convention date].
Materials for making. — Surface apparatus for

chemical reactions involving heating ammonia

gas to temperatures exceeding 400° C. is con-
structed of copper, silver, aluminium, magne-
siym, silicon, and their alloys.

307,854. Nielsen, N. J. Dec. 12, 1927,
Straight {fubes between headers or connecling
bozes.—In a tubular heating system for use in
sterilizing milk &e. units 9, 11, 16, 17 are each
formed of parallel tubes in sets of three, the
front ends of which are fixed in the common

front wall 40 of the drums 10, 12 and communi-
cate with recesses 48 therein. The two upper
recesses 48 communicate through flanged pipes
44 with the inlet and outlet respectively of a
heating system and the two lower recesses
48 through flanged pipes 45 with a pump
and a cooling system respectively. The recesses
48 are closed by lids 54, and passages 46
connect the upper and lower recesses on tha pre-
heating and pre-cooling sides respectively. The
veir ends of the tube systems communicate
through recesses 41, in plates 47, closed by plates
49. Tubes 56 are disposed within the drums 10,
12 so as to provide an annular space through

which the water circulates transversely of the
tube systems, the upper annular space being con-
nected through an opening 53 with the lower.
Separate rear end plates 49 are provided for each
of the pre-heating and the pre-cooling systers
9, 11, 16, 17 and sealing members 52, 51 are
employed for these systems and for the tubes 50
so that relative axial expansion and contraction
due to temperature differences is provided for.
A further pair of drums each having a pre-heating
and a pre-cooling tube system may be inserted
between drum:s 10, 12. A rise or fall of tempera-
ture 15—35° C. may be chtained in each of the
pre-heating and pre-cooling systems. Jackets

I. G. Farbenindustrie Akt.~

| nately in a multi-helieal cir-

and tubes of any polygonal cross-seetion may also
| be employed. Specification 185,221 is referred to.

308,715. Griscom-Russell Co., (\sic-
nees of Ris, K, B.). March 27, 1928, {Con.
vention date].

Straight tubes between
headers; helical baffles.—In a
heat - exchanger particularly
with oil as one of the media,
baffles are arranged to con-
strain the medium alter-

cvmferential direction and in
an axial direction. In the
example plane bafles 15
through which the tubes 5
pass, having a central opening
alternate with baffles 14
having sectors bent up like propeller vanes.

Specification 176,753 and 248,712 are referred to.

44
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308.,966. Superheater Co.,
2. 128, [Convention date].

Straight tubes closed at one
end. — A series of tubes 1
inclined to the wertical con-
nected at their open ends to a
header 3, the other ends 2
being closed, is mounted in a
casing 4. Passages 5, 6 for
the fluid being treated are
ports 7, 8 for the steam or the
provided in the casing and
heating medivm. In Fig. 1
the entering steam is deliv-
ered to the tubes by short
nozzles 13 from a separate
compartment 11, condensate
falling irom the underside of
the tubes through the same
end of the tubes to compartment 12.

In Fig. 3
the header and the compartments are formed by

tubes 3, 84, In a modification the header 3 is
undivided and no nozzles are used.

Ltd., (Assignees of Compagnic des Surchauffeurs).

ULTIMHEAT ®
VIRTUAL MUSEUM

The Specification as open to inspection under
Sect. 91 (3) (a) comprises also the use of vertical
instead of inclined tubes. This subject-matter
does not appear in the Specification as accepted.

302.,106. Jan, 2, 1928,

Quiggin, D. A.

Casings; headers;
tube-plates.—In con-
densers, coolers and
like heat exchangers
of the type in which
one of {we trans-
versa tube-plates B,
E is of smeller
diameter than the
interior of the casing
A to enable the tube bank F, with its tube-plates,
to be withdrawn from one end, the smaller tube-
plate E is jointed to a facing on the end header
G by means of bolts &c. H passing in fluid-tight
manner through the header, in one example
through cored holes, and secured by eap nuts h'.
The tubes may be straight or coiled. The casing
A is provided with means such as the U.bend
a'" to accommodate expansion.

309,445. Rranzlein,
reuther & Co. Ges.
vention date].

G., ind Sames-
April 10, 1928, [Con-

EIG).. 0 5 b
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Straighi tubes Dbelween headers.—A heat-
exchanger adapted for use as a radiator for heat-
ing buildings or as a water heater comprises tubes
7 connecting top and bottom headers [, I*, plates
p which may be flat or corrugated as shown in
Fig. 8, being welded or soldered to the sides of
the pipes. A partition st may be placed in the
header | to casuse the outfiow b to be at the same
end of the inflow a. Holes s at top or bottem
of the side sheets p, or at both, allow of entry
of air, for example, to the spaces between
pipes. When used as a radiator the device may
be built in a wall, for example, separating two
rooms. As a water heater, electric elements may
be introduced into the spaces between the pipes,
through the openings s or from one end if the
header is displaced sideways, the water to ba
heated flowing through the pipes . Fig. 6 shows
a method of securing, the plates being slotted as
at m oprosite the pipes and solder applied to the
slots. The pipes may be split and splayed at
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VIRTUAL MUSEUMtHeir ends and then welded to openings in the
i,I_ader pipes. The openings may be progressively

larger the further from the entry point a.
[ The Specification as open to inspection under
I Sect. 91 (3) (a) comprises also a modification in

i
l

which the headers at one end are displaced
laterally -to leave the spaces bebtween the pipes
open for the direct insertion of eleetric heating
elements, This subject-matter does not appear
in the Specification as accepted.

309,798-! Kochs & Go., ntd-, Ww. E-g
I R (Muller, H.). July 21, 1928,

| Tubes, cross-sections of.
“ " —The cross-seetion of tubes o FIG6. @
Rl a, for heat-exchangers, is [[0/0D ’
i that of g falling drop or P[00
1 stream line with no flat
portions, the broadest ends
facing the fluid fiow. The tubes may be mounted
‘ in end-plates e. having apertures f of correspond-
el ing shape, either in parallel formation, as shown,
|
|
\

}
H

or in staggered relation. Specifications 16823/03
and 19784/05 are referred to.

3098,845. Carrier Engineering GCo.,
Ltd., and Owen, W, H. Jan. 16, 1923,

fl Gills on tubes.—A heat-exchange tube has

14 spiral or circular gills A formed by cutting one

e | or mors grooves in the external wall. The tube

may be of mild steel or brass, and the ends may

be of diameter at least as great as that of the

[ gills. The edges D are thinned for attaching to
I the tube plate F by rolling or expanding.

Il
“‘ ; 310,327. Akt.-Ges. Brown, Boveri, et
Cie. April 23, 1928, [Convention date].

| Casings; tube-supports; bowed- FIG.4.
it ‘ tubes beiween headers. — In a
| ‘ heat-exchanger for high pressures
‘ employing tubes secured at their
Il ends to tube-plates welded &e. to
2l the cesing 14, the casing is made
178 in at least two parts 14, 15, the
it part 15 being welded or bolted in
o position only alter the tube stack,
£ the tube-supporting plate 9 and
= guides 13 for the edges of the
plate have been secured in place.
a1 . Specification 165,053 is referred
1 ks

310.,411. _ Seligman, R. April 25, 1928,
[Convention date]. Addition to 327 377.

Plate apparatus.— FIG.L.
A plate in apparatus —o————r—
according to the {T—
parent  Specification
in which condensible | \
fluid passes in a | RS
zig-zag path from an | |
inlet 2 to an outlet o i\

3 is provided with (- ‘C@L
baffles 4, 5, those 5 = A
united to the bottom Qg

having apertures 6

of increasing size, the nearer to the outlet for
the ready clearing of condensate.

310,799. Superheater Co., Ltd., (issig-
nees of Compagnic des Surchauffeurs).  April
80, 1928, [Conveniion date].

Loop - tube ap- FIG.1.
paratus, — A fluid is
heated by a super-
heated fluid in
counterflow, at a
high speed while it
retains superheat,
and at a very much
lower speed when
the superheat has
been lost. The fluid
to be heated passes
in at d and out
at g. in counterflow
to the hesting fluid
which enters at e
and passes at high
speed through pip%s
b  before flowing
through tubes i to
headers h connected
to condensing tubes

| k, closed at the top, and to a condensate out-
- flow ne. i
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310,819. Skoda Works, Plzen.
30, 1928, [Conventior date].

April

F FIG.3.
o
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1G.2.

Headers dor heat-exchangers are constructed
with inwardly arched ends 8 and outwardly
arched side walls 2 stiffened by corrugating as at
1. The ends 3 may also be stiffened similarly

| ULTIMHEAT®
The thickness of the metal is\VIRFUAL MUSEUM

and

as ab 4.
the same throughout or does not exceed /two
a half times the thickness at any one paxi..

310,880. Trent Process Corporation,
(Assignees of T'rent, W. E.). May 2, 1925,
[ Convention date].
Materials for making.—The wate of heat

trapsfer in a mercury-vapour boiler is increased
by surfacing the parts of the inside wall exposed
to mercury with a substance wetted by mercury
A non-ferrous metal such as silver or an alloy
may be used.  The boiler-tubes may be con-

structed eutirely of the metal or alloy.

311,092.

Tubes, cross gections of.—A tube 24
of non-resilient metal such as lead is
supported externaily at its ends, and
intermediately by a rigid internal
member 25 which is substantially
as long as the tube 24 and of such
construction as to allow of the passage
of heat-exchanging medium. The
member may be a perforated tube 25,
as in Figs. 2, 4, a star-shaped tube
26, Fig. 5, a star-shaped rod 27, Fig.
6, or a twisted strip.

Marks, E. C. R., (Hoyal Baking Powder Co.).

May 4, 1928.

311,245.
wention date].
91 of the Acis].

Torre, E. May 7, 1928, [Con-

5

/8
|

i

7
Vg

L

§

Tube-plates—At one or both ends of the tubes
18 of a surface-condenser, double tube-plates 1,
2 are provided, the space between being filled

system. Stays 12 are screwed into the inner
tube-plate 2. a perforated distance-sleeve 15
spacing out the second tube-plate 1, a cap nut
14 securing the whole.

Void [Published under Sect. |

with pure water under a pressure slightly greater |
than that existing in the normal eooling water |

311,574. British Thomson-Houston
Co., Ltd., and Pumas, R. June 7, 1925
2\ FIE1 8
E z
| 1 H

Headers for the radiators cooling oil &e. sur-
rounding transformers &e. are made with trans-
verse perforated stiffening partitions 2 securing
the inner ends of the tubes 1, connecting to the
mein tank, these tubes extending through the
end platz 4 and all joints being welded. The
header may be made in one piece, Fig, 4, for
bending into shape with side and end walls ready
for welding tc the tube-plate. Other methods of
making are described in which one or both end
plates 4, 8 are sepcrately welded to a sheet form-
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ing, when bent, the other sides.
287,624 is referred to.

Specification

L)

312,470. Superheater Co., Ltd., (Com-
pagni¢ des Surchaufeurs Soe. Anon).  May
4, 1928,

IG 3

: FIG.I ! |
F
4 L.
LCE 7 cjé‘i ]
i 1 a9
E:

!
Loop-tube apparatus., — A heat-exchanger
applicable for generating steam by heating-
medinm in a closed cireuit, comprises loop-tubes
3 connected at their ends to superposed header
chambers 4, 5. Each tube loop is so formed that
it has a substantially continuous decline from in-

let 1o outlet and a duct 9 of small area connect-
ing the header chambers to drain off condensate.

T

312.702. Owen, W. H. March 6, 1928

Plate apparatus.—Heat-
exchenging cells for use
in apparatus as described
in Specification 228,218,

i
o

[Class 64 (i),  Heating
liguids &e.], are formed
by two juxtaposed thin
metal sheets A united

=
s ] /.mil
.

t-—mm

along their edges except to i |
leave laterally arranged inlet —
and outlet ports B, C, one 1 '
or both plates being trans-

versely corrugated in a i
panel situated centrally so ﬂ%
as to leave a clear wall =
adjacent the ports and clear C /
lateral  margins. The i
corrugations may be

parailel, or opposite as
shown in Fig, 4.

313.114. Owen, W. H. March 6, 1928.
Divided on 312,702,
Plate apparatus.—In cellular heat exchangers
in which the media flow in opposite directions,
the walls of each cell are corrugated transversely

to one another, the cells having laterally open-
ing inlet and outlet ports. In the example air
to be heated passes downward through the! cells
A entering at B and emerging at C, the bundle

of cells being mounted in a flue up whieh
hot gases are passing. Plates A - - A% are
corrugated with the corrugation on adjacent
plates at right angles and formed in panels with
plain surrounds, such panels being in some cases
dished as shown to cause the whole of the corru-
gation to lie on one side of the plain surround.
Specification 228218 and 273,809, [both in
Class 64 (i), Heating liquids &e.], are referred to.

313,140. Ruhlerfabrik Langerer &
Reich Akt.-Ges. June 8, 1928 [Conven-
tion date]. Addition to 304,183,

Plate apparatus; gills jor tubes.—In a heat-ex-
changer according to the parent Specification
with water holding plates b, ¢, the intermediate
plates are provided with pressed-out.fins m to
deflect the air current on to the water holding
plates. Pairs of intermediate plates d, ¢ may be
formed by doubling a single sheset.

48
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313,780. McNeil, C. July 11, 1928,

Rotary straight ftube apparatus—A tubular
structure connected to inlet and outlet axis pipes
6, 7 comprises radial headers 3 eomnected by
tubes 2, each header with its tubes comprising
a separately removable unit.

313,998. White, W. A. March 21. 1928,

Plate apparatus.—A
heat exchanger is built
up of a nuu:ﬁ;er of self-
contained open-ended
cells 2 similarly dis-
posed with their open
ends juxtaposed and
directly connected to-
gether, each cell having
corrugated metal sides
and a duct therebe-
tween running {rom
end to end in a direction transverse to the corru-
gations, while the corrugated sides of adjacent

3. Each cell is closed top and bottom by sinu-

ends so as to space the cells apart. The plates
2a, 96 may be welded in place or held in position
by light bolts connecting the top and bottom
ates, in which case they are provided with
shoulders to limit the distance they enter into
the cells. The invention is shown applied to the
preheating of air for boilers, the heat exchanger
being in halves and the air passing from the
centre outwards to ducts leading to the furnace.
The air may make a number of passes through
It::zll;eater either at the same level or at different
vels.

Ps. 2640.

cells are spaced apart forming vertical passages |

soidal plates 29, 20 splayed or ervlarged at the |

49

D1rd

lissements Liotard Freres. Jui-
1928, [Convention date]. Void [Published
under Seet 91 of the Acts].

Coil-tube apparatus.—A cooling-water radiator
for motor vehicle and aeroplane engines com-
prises collectors C, C!, Fig. 3, connected by a
valved-pipe T and air-cocled elements each com-

. Prising a central tube D, Fig. 2, having compart-

ments connected in series by spiral metal tubes
0.of flat or elliptical cross-section. Fig. 5 shows
a modified form of element particularly suitable
for aeroplane engines. In another arrangement,
the elements each consist of a central partitioned
tube connected at its end by a coiled pipe formed
by joining the tubes O in series,

315.266. Soc. Anon. des Anciens
Etablissements Liotard Fréres. July
10, 1928, [Convention dale]. Toid [Published
under Sect. 91 of the Acts].

/, FIG.I.

Y=

Serpentine-tube apparatus.—An aeroplane &e.
radiator comprises an upper header 1 having a
distribution duet 8 and to which water to be
cooled is =upplied through a pipe 4 and a lower
header 2 having a vertical rear leg 3 with a cold
water outlet 5, the upper header and its duct
being connected to the lower header by pairs of

D

&%)

]

| ULTIMHEAT®
314,433. Soc. Anon. des Anciens EBIUAL MUSEUNM
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cooling-tubes having a flattened cross-section in
the direction of the air stream and defining circu-
lar spaces through which the air flows. The cool-
ing-tubes are held in placs by bars 16, 17, and
the headers are conmected at the front by a stif-
fening-bar 15. The uppe-r header and the verti-
cal leg of the lower header communicate through
a valved opening so that the cooling-tubes can
be bye-passed.

315,865.
nees of Derry, G. C.).
vention date].

Sturtevant Co., B. F., (Assig-
July 21, 1928, [Con-

FIG.L

[eoaeame |
PGRE0e
jedoon
_6‘4 66"
| [eenewi

Siraight tubes between headers.—In a heat ex-
changer described for use as a feed-water heater,
and comprising a succession of units each consist-
ing of a pair of headers 20, 22 and conductors 18
joining them, the inlet and outlet openings 31, 52
being diagonally opposed so as to give substan-
tially equal flow paths through the tubes, the
units extend laterally and longitudinally across
the stream of flue gases and are arranged in a
plurality of branches for parallel flow of liquid
therethrough ; all the branches have eommon sup-
ply and discharge connections. The junction
leads 38, 64, 66, are of materially less cross-sec-
tional area than the total area of all the tubes in
& unit. The units are connected in parallel flow
as shown in Fig, 3 and 4, wherein an inlet 50 is
branched to the inlet headers of the top two see-
tions. Guide rails extend on each side, support-
ing the ends of the headers, the middle of the
tubes 18, which are preferably filled as at 24,
being supported by transverse channel irons 28.
The tubes are spaced so as to leave unsqual dis-
tances at the ends of the headers so that on re-
versing adjacent units the tubes are placed in
staggered relation,

316,699. Wyndham, J. N., and Wynd-
ham, S. L. Nov. 23, 1928,
9 FIG.L 3

Plate apparatus.—A heat-exchanger is of the
type having a passage for water separated from a
steam passage by a conducting partition, wherein
the heating fluid is split up mechanically and
caused to impinge on the condueting partition.
Three concentric tubular members 1, 2, 3 are
used, the inner 1 being closed at the end and
periorated to cause steam admitted at 5 to im-
pinge in the form of jets against the member 2,
which is arranged in the outer casing with an
expansion joint 6 which can readily be broken te
facilitate removal of the tube 2.

316,718.
Hume, J. H.

Howden & Co., Ltd., J., and
May 23, 1928.

FIG.6.

3:‘9 )

4.0}

Plate apparatus.—A heat-exchanger is made up
from corrugated sheets, the edges of which are
suitably slit as at 35, 36 and flattened out to
make a plane selvedge 37, pairs of sheets being
assembled with their corrugations touching, and
welded to form parallel ducts 3 for one fluid.
adjacent pairs forming sinuous ducts for the
other fluid between them. Filling pieces 39, 40
are welded to the top and bottom ends. Speecifi-
cation 295,106 is referred to in the Previsional
Specification,
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316.918. Superheater Co., Ltd., ((om-
pagnie des Surchauffeurs, Soc. Anon.). May
4, 1928.

—
=

A

Straight tubes between headers or connecting-
bores.—Heat exchange apparatus of the kind in
which one fluid is heated indirectly by the cir-
culation of another fluid in a closed cireuit com-
prises one or more units each consisfing of at
least two connected multitubular drums 38, &
through which the heated and the heating fluids
flow in series. In a steam boiler heated by the
cirenlation of steam generated in tubes 15 heated
by furnace gases, the heating steam passes
through tubes 1 in one of the drums 3 of a heat-
exchange unit and is then led through a pipe 18
to the opposite end of the unit into a casing 4
around the tubes 2 in the other drum 5. Con-
densed steam is returned to the genmerating tubes
through a pipe 15%. Water supplied to a unit by
a pipe 19 flows first through the drum 3 and then
through the annular space between the drum 5
and the casing 4, and finally through the tubes
2 into the outlet header 10.

317,598. Shaw, J. €. July 6, 1925.

FIG.6. (2

Concentric-tube apparatus; tubes with internal
baﬁ‘lqs.—& spiral baffle ¢*, Fig, 6, is provided in
the inner water conduit ¢! of a concentric tube
condenser C of an absorption refrigerating
apparatus. An evaporator element E, Fig. 1,
nay consist of a vertical open-ended jacketed

tube, the jacket space e* for the refy MRTVAL MUSEUM
tapering towards the top to retard the ouffion

vapour. The elements may be connectéd to

supply and discharge headers e®, e°.

319,099. Dairy Accessories Co., Ltd.,
and Martin, B. A. July 19, 1923,

FI1G.3.

Plate apperatus.—In a milk &e.
cooler of the kind comprising
spaced corrugated plates B, C be-
tween which cooling water is cir-
culated and over which the milk

flows, the plates are secured to gl -5
V.sectioned endplates A, the LE
spaces F between the end plates I

and the bottoms of the corrugation
being filled with solder to facilitate
cleaning. The water is admitted
to and exhausted from the space
between the plates through per-
forated ducts g, h respectively.

319,621. Boer,
[Convention date].
Sect. 91 of the Acts].

F. de. Sept. 24, 1928,

Void [Published wunder

FLG.L.

FIG.2.

Plate apparatus.—Plates 1 are provided on one
or both sides with spiral grooves 2 forming pass-

. ages for fluid when the plates are assembled,

' on a central shaft along

|
|

51

either directly together or with plane plates be-
tween them. The plates are preferably mounted
which they may be
readily moved on separation and revolved for
cleaning.
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VIRTUAL MUSEUM 319,626. XKent, S. N., and Billetop,
T. C. June 18, 1928.

Tubez with internal
baffles.—Retarders for
inserting in tvbes of
heat exchangers or ex-
haust pipes ecomprise
lengths of  twisted
strip metal connected
by flexible parts of
smaller cross-section for example wire. In the
example shown each twisted part comprises a
plane part a' and oppositely twisted parts a?, a®
and the flexible connectors are shown at C.

319,628. Liverpool Refrigeration Co.
Ltd., and Allan, J. June 19, 1928,

Fices g PR il gl
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Straight tubes between
headers  or  connecting-
bozes.—A condenser for
refrigerating apparatus par-
ticularly for use on ships
comprises tiers I, II, Fig.
2, of unit condensers each
comprising a pair of
casings C, C', Fig. 8, con-
nected by a tube ¢* and
having refrigerant inlet and
outlet pipes ¢, ¢* and cool-
ing water tubes A ex-
panded or welded in tube-
plates B, each unit being
independently connected to
cooling water inlet and outlet headers J, K and
refrigerant inlet and outlet-headers D, E so that
it may be discormected from the condenser for
repair &e. without interfering with the operation
of the remaining unit. Fig. 5 shows a more
compact arrangement in which the casings im
each tier are provided with common refrigerant
headers and independent water headers. Fig, 84
shows a modification in which single tube-plates
B! are provided at each end of each pair of
casings having extensions b® into which the
casings are welded at b*, the tube plate at one
end having refrigerant inlet and outlet openings
¢', ¢® and that at the other end a cover H. In

| another arrangement, in which the tube-plates can

be removed from the casings with the tubes in
situ, the tube-plates B°, Fig. 9, are maintained
gas-tight in the casings by metallic packing ¢'*
held in position by glands ¢, while Victualic
rings g* maintain liquid-tight joints between the
glands and the water headers. In a further
modification, the casings are secured to the tube-
plates by rings ¢* and nuts b*.
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320,171. Serck Radiators, Ltd., Pur-
chase, S. N., and Upton, H. E. Aug, 2,
1928,

]

Headers of heat-exchangers are provided with
one or more bafiles ¢, d, f, adapted to produce a
deflection of the stream of water flowing to tubes
or other surfaces, such as will facilitate the
separation of occluded air and allow it to pass
to the upper part of the header whence it can
be withdrawn as through a cock g. Specifica-
tions 11219/07 and 258,912 are referred to.

320,279. Heenan & Froude, Ltd., and Walker, G. H. Dec. 11, 1028,

Plate apparatus. — In a heat
«exchanger in which a convoluted sheet
A forms a heat-transmitting partition
between compartments A', A* formed
by the convolutions and the outside
walls of a containing chamber, ports
as at ¢, e serve to connect the com-
partmuents on each side of the sheet
A in series, In a modification, Fig, 7,
the convoluted sheet A fills an
annulus, the ports g*, g* connecting
the convolutions in series heing
formed in the annular rings at top and bottom.

320,283. Babcock & Wilcox, Ltd., 321,820. Garratt, L., and Coventry
{Babeock & Wilcox Co.). Dee. 15, 1928, ! Motor Fittings Co., Ltd. Nov, 10, 1928,

Gills for tubes of
motor car radiators
| have the metal be-
| tween the  central
aperture ¢, through
which the tube passes,
and the periphery b,
re-arranged as by
punching out to form a
number of holes a' and
iree edges a® projecting
from the plane of the
gill without contact-
ing with adjacent gills.
Tube-supporis. — In a fuel economizer tubes | Examples are shown
are held about the middle of their length by | of gills with holes or slots of various shapes edged
supports comprising two strips 32, 83 with | with sharp edges and in Fig. 12 tongues a* are
notches 94 somewhat deeper than half the | pressed out of the metal.
diameter of a tube, so that when the strips are
moved in opposite directions each tube is
clamped between the opposite edges of the
notches in the two strips which are then held
fast as by wedges 38.

53 .
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321,833. Cross, R. C., and Ware, H. M. Nov, 21, 1928,

CLASS 64 (iii), SURFACE APPARATUS &e.

Plate apparatus. — A heat-
exchanger has  concentric
tubes forming an annular space
terminating in  annular

ey

A

chambers formed in casings
which embrace the ends of
the tubes, and so held that
the tubes with these end

i

casings attached may be
withdrawn one from the other

by relative longitudinal move-
ment in either direction. In
the example, Fig. 1, the tubes
A, B, secured in casings a,
b with annular end chambers
a'', b" are separated by an
intermediate tube ¢ termina-

ting in packing glands R
which when serewed home
render the spaces between

the tubes fluid-tight. In Fig.
2, the tubes C, D terminate
in casings e, d secured by
glands G. An outer casing A
and inner core-tube B are also provided.

322,280. Blanchard, W. J.

Oct. 9, 1928.

Tube plates.—In heat
exchange apparatus of
the ecalandria type, the
holes in the upper tube
sheet are countersunk
until the countersinks
meet or mnearly meet,
thereby forming surfaces sloping towards each
hole such thai sediment cannot lodge thereon.
The tube plate may be made thicker than nor-
mally to accommodate the countersinks. Fig. 6
shows the invention as applied to a tube plate
in which each tube is equidistant from its
adjacent tubes. When the countersinks do not
quite meet, the projections 21 may be rounded
off.

322,366. Dehn, F. B., (IWhitlock Coil Pipe
Co.). Deec, 24, 1928,

Loop-tube apparatus.—Waste hot liquids are
passed through a chamber, or series of chambers,
in each of which they enter by an inlet extend-
ing the whole width such as over a weir 12 and
pass generally downwards to the other end
throungh an outlet again extending the whole
width for example under a partition 14, whence
they may pass over another weir either to waste
or to another chamber. In each chamber a

4

series of tubes 20 is arranged so that the liquid
to be treated passes through them generally up-

wards in counter current. The inlet partition 12
extends above the level of the pipe assembly 20.

323,499. Ferranti, S. Z. de, Turner, J.,
and Ferranti, Ltd. July 3, 1928,

Flate apparatus.—A number of elements a each
constreeted of welded sheet metal are united by
edge-welding between parallel butting surfaces
either internally as at ¢, Fig, 8, or externally,
or by welding-in distance collars o, Fig. 10. The
unit thus formed is supported by a rigid arm
such as a slotted tube g, Fig. 8, or a built-u
support n, Fig. 11. The units may be moun
s0 as to project radially from the main casing of
a transformer cooler, for example, or to be held
tangentially by means of a T.piece. Specifica-
tion 299,998 is referred to.

(For Figures se¢ next page.)
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325,249.
Ltd., and Burrow, W. C.

Sturtevant Engineering Co.,
Sept. 17, 1928.

Gills for tubes. — Gills are
closely packed on a tube 5 and
are formed of separate plates 1
having shallow radial corruga-
tions or undulations, the curva-
ture of one gill conforming
with, and being parallel to that
of adjacent gills so that air or
other fluid passing between
the parallel edges and the
curved surfaces of the gills will
be given an undulating motion.
In an example four or five corrugations only are
given to each gill. Preferably the gills have a
shoulder round the central hole, and they are
secured by expanding the tyre.  Specification
3026/05 is referred to.

325,742.
FIGL FIG.2.  FIG.L

2 }
5 3 i
10 V
—rsN2
i
12

Tubes, cross-sections of: gills for tubes.—In
tubular radiators, twin or multiple tubes 10, Figs.
1 and 2, connected throughout their length by
isolating webs joined at 11 are built up prefer-
ably in staggered relationship and are provided

Mather, C. April 16, 1929,

with gills 12 folded into zig-zag form to embrace |

wholly or partly some or all of the tubes. A
pressing or staying effect is thereby exerted on
the tubes, preventing the web from opening. The
ends of double tubes may be expanded to form
one connecting end for the headers. In a modi-
fication, curved slits are made between the holes
forming tongues 15, Fig. 11, which lie along and

against the webs of the tubes and are §
thereto.

326,278. Birmingham Aluminium

Casting (1903) Co., Ltd., and Prit-
Dec. 31, 1925,

chard, P.

Plate apparatus.—A single partition ¢ heli-
cally waved to form a helically waved cylinder is
removably arranged between two concentric
casings a, b, with the crests of the waves, which
may have a rib g, in contact therewith so as to
form two continuous enclosed helical passages,
which intermesh, for the counterflow of the heat
exchanging fluids.  Specifications 22135/01,
[Class 29, Cooling &e.]; 213,149; 213,877 (as
open to inspection under Sect. 91 of the Acts)
and 280,577, [both in Class 29, Cooling &e.], are
referred to.

326,381. White, W. A.
Addition to 313,998,

. ,:M’Flc.-l. tﬂ’h‘

April 11, 1929.

.;‘V ': c :! i §
o M

Plate apparaius.—
Heat exchange
apparatus such as air
preheaters of the
kind described in the
parent  Specification
have the cells
assembled in groups

il ¢
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of cells in each group. Tf desired the top or
bottom plate only may he detachable. The top
and bottom plates ¢, d are secured by bolts h
and nuts h' earrying dogs f which engage with
the detachable top and bottom plates of two or
more cells. Each dog may be common to two
cells, and the group may consist of three or more
cells with the dogs in staggered relation. The
plates ¢, b are provided with inmer and outer
flanges ¢!, ¢, Fig. 4, or with inner flanges only
and the plates may be provided with packing e.
Bearing surfaces ¢! are provided for the dogs f.
The outer flanges ¢* are cut away at the end of
the plates where adjacent cells meet.

326,470. Babcock & Wilcox, Ltd.,
(Babcock & Wileox Co.). Dee. 11, 1928,
Serpentine-tube apporatus.—A fluid heater for

example an economizer comprises a number of

U-tubes arranged in rows the joints on each row

being arranged in line, and the joint comprising

lugs 21, Fig. 5, formed near the tube ends and
plates 22 each provided with a hole for the tube,
cut away on each side sufficiently to enable the
lugs to pass through, the plate then being turned
so that the lugs are opposite a part not cut away,
the plates on adjacent tube ends being bolted to-

BIGE L

gether to cause the tube ends to about. In the
example the U-tubes are in pairs 17, 18 con-
nected together to form a serpentine heater, the
joints lying between the outer casing 14 and a
wall 11 made up of plates slotted so as to fit be-
tween the rows of tubes,

326.981. Etablissements G.
et Cie, and Desson, G.

Desson

March 5, 1929,

Materials. — Heat
exchangers comprizse
the combination of a
number of pairs of
plates of fibro-
cement F connected
together and adapted
to form air passages
by means of cross-
pieces B, each of
the  units being
assembled in spaced
relation by cross-
pieces at the top and bottom of the apparatus.
Cavities provided longitudinally on the cross-
pieces B contain a grout ¢ of refractory material
to render the pockets tight. The space between
the units serves as a passage way lfor gases or

smoke. Baffles may be arranged within the air
pockets,
327,156. Howden & Co., Ltd., J., and

Hume, J. H. Deec 28, 1928,

Plate apparatus.—A heat exchanger comprises
united pairs of corrugated plates 1, Figs. 2, 20, 4,
the opposed edges 2, 3 of each plate extending

56

transversely of the corrugations being offset, the
plates of each element being welded along the
ridges of their ecorrugations, and adjacent
elements being connected together along the off-

FIG.2. FIG.A4.

n_c..lz?L

set edges. The gap formed by the offset parts
on assembling the plates are closed by welded
pieces 8, 9. The plates of an element may be
corrugated lengthwise along waved lines. Speei-
fication 295,106 is referred to in the Provisional
Specification.

g e
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327,377. Seligman, R. March 7, 1928,
[Convention date]. Divided on 307,425,

Plate apparatus. —. A
heat—exchal;lpgaér is made
up of plates with facial
grooves or ribs 1 which
with a plain plate form
zig-zag  channels, the
plates also having
interiorly formed passages
constituted by  short
baffles 17 leaving spaces
18 and 18' at each end.
The plates may be
divided through the middle of the baffles and the
passages may be provided with spirals or the
like to produece turbulence.

327.398. British Electric Transformer
Co., Ltd., and Thompson, J. L. Dec. 29,
1928,

FIG.5.

= FIG.I.

laa 3

3% %

o
41
Conceniric-tube appar-
atus; tubes, cross-seclions
of.—Radiator elements for
electric  transformer and
like tanks consist of units
each comprising a tube
length 1, Fig, 1, connected
at one end to a header
member 3 provided with -
two or more lateral branches
30 in the same plane, one of the branches being
connected to the opening 4¢ in the wall of the
tank 4 and others connected to the branches of
other similar headers or blanked off by plates 5.
The lower end of the tube length may be con-
nected to a similar header, or, as shown, to
another tube having its header at the lower end.
Thus any number of elements may be connected
together in alignment or side by side for parallel
flow of the liquid. The tubes may have longitu-
dinal ribs 2, and may be fitted with internal
concentrie tubes 7 through which cooling air or
liquid may be circulated. The headers may be
formed with inmer tube sections 7¢ held by longi-
tudinal bolts 10 against the inner tubes of the
tube lengths, or, as shown in Fig. 5, the inner
tubes may be continuous and extended upwards
through stuffing-boxes, upward air currents being
induced therein. Spiral baffles may be provided
in the annular space between the tubes. The
tubes may be flanged, or may have plain ends

~ ULTIMHEAT®
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for welding to the headers, and may be formec
of castings or pressings of non corrosive material
such as an alumininm alloy.

328,076. TUnderfeed Stoker Co., Ltd.,
and Harlow, W. FP. TFeh. 26, 1929,

Plate apparaius. — In heat exchangers of the
plate type in which alternate cells a have an
entrance d on one face of the heater for one uf
the fluids concerned and an exit ¢ on the opposite
face for the other fluid, a change oi direction of
flow of the fluid is obtained by means of
numerous deflectors f, f*, placed one at each
position at which the change is to oceur. The
surface of each plate is ruled with parallel lines,
which may be at right angles, and, the deflectors
of thickness equal to the width apart of the
plates. welded or riveted to the plates at the
points of intersection of the lines. The deflectors
may be of crescent shape with faces which are
circular ares of different radii the are of longer
radius being tangential to the ruled lines. Knife
edges are preferably used on the deflectors.

328,718. Hepworth, F. Feb. 21, 1929,

Straight tubes between
headers; casings.—A heat
exchanger it adapted for
the lateral insertion and
removal of the tube bundle
without breaking the joints
of conduits conveying fluid




(ﬁu

ULTIMHEAT®
VIRTUAL MUSEUM

PO

o

L —

G0
|

i

CLASS 64 (iii), SURFACE APPARATUS &ec.

to and from the apparatus. FIG.l.

Tube plates ¢ of taper or
wedge shape joined by
tubes f are inserted into a
casing a after removal of
one side-wall [, and duid-
tight joints with the
internal walls are made by
packing material h which L
may be rubber cord in
appropriate grooves, thus
affording accommodation
for -expansion under heat.
The conduits b, ¢ and b*,
¢! for the two fluids open e
into the casing itself, the !
former beyond and the ==
latter within the space enclosed by the tube-
plates e.

e

“ R %

bJ

-
c

329,714. Stenfors, F. I. E.
1929.

Feb. 26,

Plate apparatus.—A sectional heat interchanger
for two fluids comprises apertured frames
separated by apertured heat-conducting dises to
form a number of cells equal to the number of
frames and connected to form two series of
channels at right angles. Each frame 1 has two
slots 4 and a central substantially rectangular
aperture with two opposite parallel bevelled edges
3. Each dise 2 has slots 5 and may be corrugated.
The frames are superposed each with its reet-
angular aperture at right angles to those adjacent,
and the dises are similarly interposed to build up
two series of connected channels of which one is
shown in Fig 1. The width of the slots is equal
to the thickness of the frame. The dise and
frame may be made in one piece. The frame
may have raised ribs with lead or asbestos pack-
ing fitting grooves in adjacent frames. The
partition between the cells may be formed with
raised ribs on both sides in the direction of flow
of the liquid.

329,975. Petty, T.

Jan. 28, 1929,

Drip  intercepting
devices—In  surface
condensers having
tapering spaces be-

tween the unit
sections or blocks of
cooling tubes 1 and

the diaphragm plates
2, the sections and
plates are so arranged
in relation to the
shell inlet @ that
the condensate falls
across the convergent
tapering space at the
steam approach side

and collects upon

the diaphragm which

guides the steam )
into the tube block. i
The tube blocks and Nz
plates may be set at l;..
any angle to the -."]
horizontal and the 2
boundaries of the !

tube blocks may be
curved. The tubes
may be pitched so
that the centres of
any four mutually
adjacent tubes
oceupy the corners
of a square, the
sides of the square
being inclined in
such a manner that falling drops from the
uppermost tube of the square pass through the
centre of the lower side of the square,

O

330,183. Fiat Soc.
1929, [Convention date].

Anon. June 7,

7
r" -

Plate apparatus.—The corrugated strips 1, 1°
of a motor-car &e. radiator are formed with trans-
verse projections 4, 5 which project into the air
passages of the radiator and produce whirling of
the air passing therethrough, The projections
extend slightly heyond tha edges 6, 6' of the
strips so that when the edges abut the projections
prevent relative longitudinal displacement of the

| strips.
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330,385. Superheater Co., Ltd., (Super-
heater Co.). May 16, 1929.

Loop tube apparatus.
—In a unitary tubular
element of multi-loop
type for wuse .in heat
exchange, the outlet
portion loop or loops is
or are formed of pipe
having an internal
diameter or eross-
sectional area less than
that of the rest of the
piping. Tn the form
shown, the elements are
bifurcated mnear to their
outlet ends, tubes 17a,
17b of smaller diameter
connecting the bifurcation with an outlet header
16, The combined cross-sectional area of the
tubes 174, 17b may be less or greater than or
equal to that of the tube 17. In another form,
the elements 17 are reduced in dimmeter for the
last loop instead of being bifurcated. The tubes
may be joined by the processes described in
Specifications 6304/15 and 120,042, [both in
Class 99 (i), Pipes and tubes, Joints &e. for].

330.590. Owen, W. H. March 12, 1029,

Tubes, cross-sections of ;
straight tube apparatus
having internal baffles.—
An air pre-heater of the
cellular or tubular type
is fitted with a deflector
consisting of a length of
coiled wire engaging the
heat exchange surface.
A tube 1 of an exit heater
is shown fitted with an
internal spiral 2 and an
external spiral 3. In
cellular apparatus a reet-
angular spiral 6 is used.
The deflectors are re-
silient and frietion is
principally relied on to

keep them in place.
Specification 228,218,
[Class 64 (i), Heating

liquids &e.], is referred
to

331,392. Payne, M. July 4 1929,
Tubes, cross.sections of—In tubular heat ex-
changers in which the tubes are covered with

annular dises, or lengths of strip material wound

59

helically on one edge, the dises &ec. are
form g series of tongue like pieces which ale |

alternately in opposite directions. In the case of
a dise 2, Fig. 1, radial cuts divide it into sectors
3 which are alternately bent, upwards and down-
wards, and by using dises 6 having a pressed-out
part 7 the heat exchange tube may he formed by

assembling discs as shown in Fig. 12. 1In the
FIG.6.
FIG.L S, 2
<\ )
a8 A

case of a strip 4, Fig. 6, parallel cuts may be
formed in it, thus facilitating the winding of the
strip edgewise on a heat exchanger tube and fur-
nishing parts 5 which are bent alternately in
opposite directions. The strip may also be
formed with paralle] slits across its centre part,
and can then be bent up into a U-shaped section
and attached to the heat exchange tube by its
edges, alternate strips being bent in opposite
directions. Paralle] slits may be formed on the
sides of the strip which is bent up into a U.
shaped section and attached to the tube along
its centre portion, the projections being bent as
before.

331,602. Heenan & Froude, Ltd.. and
Walker, G. H. Jan, 10, 1930.

Straight-tube apparatus kaving in-
ternal baffles; plate apparatus.—In
heat exchanging apparatus one or
more cores are interposed in the path
of the moving fiuid, the cores being
formed of a metal ribbon or strip I
which is slit and the parts f be-
tween the slits twisted so that they
will lie at an angle to the flow of the
moving fluid. The latter is thereby
caused to take a tortuous passage
and prevented from forming stream
lines during its passage in contact
with or in preximity to the heat
transmitting surface.  Three or
more such ribbons may be used, the
segments f being then staggered in
relation to those of an adjacent

e
F
ribbon. The segments may be

twisted at an angle to the general FIG.2.

path of the fluid flow and also to EF
il

FIGC.I.

each other and further, also offset
relatively to each other. The core or
cores may be inserted in tubular or
plate apparatus,

O
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Johannsson, P. Oct. 7, 1929,
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Coil-tube apparatus.—An evaporator for boiler
feedwater comprises a tank 2 with heating coils
3 through which passes waste steam superheated
in the boiler flue. The coils are spaced by
spiders 4, are held by a cage-like frame 5, and
are connected to inlet and outlet headers as at 7.
A cleaning door 17 is arranged between the two
headers.

331.910.
reuther & Co.,
Addition to 309,445,

Kranzlein, G., and Sames-
Ges.

April 9, 1920,

Straight tubes between headers.—The heat-ex-
changer of the parent Specification is modified in
that the pipes b and headers a, @' are enclosed
within two flanged plates ¢, ¢ which are in heat-

' 331,982.

conducting contact with the pipes. The plate ¢
is flanged at d and the plate ¢ at f and the con-
tacting edges are welded. The discharge header
a has a horizontal partition g, by which steam
entering the upper header as a heating fluid,
after passing through the tubes, is compelled to
travel the whole length of the lower header.
Electrical heating devices may be fitted between
the tubes to heat fluid in the tubes.

Harrison, J. M. May 13, 1920,

Plate apparatus, —
A heat e’;gl:xanger is
formed of several
elements each colni
sisting of two paralle
sh:;ltlg metal plates 10
spaced apart by filler
strips 12, 13 secured
between their edges,
spacers 19 between
the elements, and
inlet and discharge

| headers 17, 18 ex-

tending transversely of the elements and welded
to the spacers and edges of the eciements. The
headers 17, 18 ccmmunicate with the interior of
the element by openings 15 between the filler bars
12, 13. The fller strips and blocks are welded
to the elements, each of which may be formed
from a single bent sheet 11 provided with de-
pressions 21 which may be welded together.
Headers of different units may be joined by
flanges 22 thereon,

332,065. St. George’s Engineers, Ltd.,
Purslow, H., and Anderson, J. July
25, 1929,

FIG4.
a o a0 » b
I';:;: apsn0Le uud%n“osaﬂoﬂoh »
L_5000000000060000000
a_ b Aa a

Headers.—In a header for a radiator or cocler
constructed from a flat blank A punched with
tube apertures b the cormers a of the blank are
cut out leaving members o' which are bent at

. right angles into box form to comprise the sides,

60

ends and tube plate, the header being completed
by a flat outer face plate ¢, Fig. 1, welded to the
edges; the tubes B are welded into the tube
plate before the outer plate is attached. The
tube plate may also contain apertures b? to take
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straight or conical tubes B! for air passages. The
tubes and apertures may be of elliptical or other
cross-section.  Speecification 254,600 is referred
to.

332,280. Kochs & Co., Ltd., W. E.,
(Fége, H). April 17, 1929.

e T
,‘,_;i
= a C
]
FIG 8
Plate apparatus.—Air or 4
gas heaters g are built up
in sections, preferably
halves united by contact =

flanges b to form tubes, in
which internal ribs ¢ are
provided extending to the medial plane of the
pipe. External ri%s ¢ lie at right-angles to the
internal ribs c. In Fig. 8 the free edges d of the

ribs are displaced with regard to those of other |
The tubes may be pear-shaped or paral- |

halves.
lel-sided in cross section,

332,455. Junkers, H. Oct. 26,
[Convention date].

1928,

Tubes, cross-sections of ; gills for tubes.—Gills
2 in heat exchanging apparatus are provided with
baffles 3, 4, and 5 to retard the flow of heat ex-

change medium over the gills and to direct it-on-

to channels 1 ccnveying the other medium. The
baffles may decrease in height or be otherwise

|

shaped to offer less resistance in the p
Jacent to the channels 1. Bulges in the Zils

HiEN i
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may form the baffles which may be offset as in

FIG.6.: QFIG.I. 2,
3 1
¢ | oo

o
%
0

Fig. 6, or gills with double bulges may alternate
with plain gills; lugs may also constitute the
baffles,

332,838. Talbot, W. J., and Talbot-
Stead Tube Co., Ltd. Oct. 18, 1929.

Gills for tubes.—The heat radiat-
ing surface of a Perkins' tube g is
increased by fins in the form of
longitudinal strips b attached to ths
tube near one edge so as to project
tangentially as shown. Specification
22579/00 is referred to.

FIG.3.
b

333.764.
Wagner, C. O.

Serck Radiators,
Sept. 5, 1920,

Straight tubes between headers or connecting-
bores.—In apparatus comprising gilled tubes o

\ through which liquid fiows, inclined plates h are

placed between and preferably in contact with
adjacent gills, so as to form upwardly inclined

61
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tubds connect at their ends with vertical headers
- eor—Circuitous flow of liquid through the tubes
-ﬂi mﬂ%-' be obtaized by partitioning the headers

with metal dises e, Fig. 6, carried by and spaced
on a rod f within the neader. Two or more sets
‘ of tubes may be arranged one behind unother, the

plates being common to all the sets. Behind the
groups of tube sets a vertical duct i, Fig. 7, con-
taining a fan j, may be arranged; or the groups
of tube sets may be arranged back to back with
the duct between them. Curved plates may be
used and the tubes may be of elliptical or other
cross-section,

' 334,127. Associated Electrical Indus-
! tries, Ltd., (Assignees of Bierens, R.). Nov.
9, 1928, [Convention date].

f Headers.—A radiator is FIG.1L
it constructed by forming
| ‘ riser members 1 {rom

)l two flat metal plates
b welded together at their
fl edges 3, and if desired at
intermediate lines 4, and
‘ then deformed as de-
i seribel in  Specification
304,689, [Class 64 (ii),
Heating systems &e.],
welding the edges of the
openings to correspond-
ing openings &, Fig. 3,
in a plate 5 of trough.
| like section, and then
bending the sides of the
troughs and welding their edges together so as to
form headers uniting the ends of the riser mem-
bers. The apparatus may be used for electrical
transformer ecolers,

324,333. Electrolux, Ltd. July 19, 1020,

Coil-tube  apparalus
com prises helically
coileq tubes 2, 1, en-
gaged by screwing one
helix into the other.
The inner helix may be
made on a former so as
to have an external
diameter larger than the
diameter of the grooves
of the outer helix, to
secure metallic contact by pressure between the
turns. The contact may be increased by tinning,
or by spray casting or otherwise depositing metal
arcund the surfaces. Where a copper tube for
cooling-water and an iron tube for ammonia are
used, the copper tube is preferably arranged
within the iron tube. Specifications 275,188; and
202,480, [Class 29, Cooling &ec.], are referred to.

235,395. Bergedorfer Bisenwerk Akt.- Ges. Oct, 19, 1928, [Convention date].

Concentric straight-tube apparatus.

—In a heat exchanger for the treat-

ment of easily contaminated liquids

such as milk, the heat exchange tubes

are loosely placed and packed in tube

plates and can be dismantled for clean-

i ing and then reassembled without
tools.  Heat exchange tubes 5 are
loosely placed and packed in grooves
9 in a tube plate 7 connected by hinges
8 with a plate 1 to which concentric
tubes 4 are rigidly connected. Hand-
operated screw-closing devices 17, 18,
and 19 press plates 15 on to plates 7
thus forming headers for the flow of
fluid throvgh tubes 5, while plates 7 pressing on
plates 1 form: headers for fluid flowing in the
space between tubes 4 and 5. Packing at points
14 and 16 render all joints tight and spreaders
6 are provided in tubes 5 to improve the heat

FIG.I

\ =

T i

\

'

N

VT

exchange.  On vnserewing the closing devices,
plates 7 can be swung open on their hinges and
tubes 5 and spreaders ¢ withdrawn and cleaned;
and the inside surfaces of tubes 4 can also then
be cleaned with tube brushes,

62




(il allil
ULTIMHEAT®
VIRTUAL MUSEUM

CLASS 64 (iii), SURFACE APPARATUS &e.

336.355.

Straight tubes between
headers or connecting-boxes.—
In g condenser of the type in
which a cross section of the
water tubes in a plane normal
to their axis is limited by an
upper oufline having tubeless
spaces I, IT, TIT converging to
the bottom and a lower outline
having tubeless spaces I', II?,
IIT’, and IV*® diverging to the
bottom as described in Specifi-
cation 241,776, the upper spaces
are open at their lower ends
which are obstructed by bafiles
5, 6 and 7. Baffles 21 - - 24
may be provided on the upper
points of the top outline. When
the tubes are arranged as in
Fig, 3 so that water dripping
from one tube falls tangentially
on the tube below, the sides of
the baffles 5, are arranged
parallel to the ineclined rows of
tubes. In Fig. 5 a condenser
is shown in which multiple paths
for the water are provided necessitating spaces
16 free from tubes opposite ribs in the headers.

Soc. des Condenseurs Delas. June 17, 1929, [Convention date].

FIG.6.

provided to avoid disturbance of the flow of
steam.

336,755. Howden & Co., Ltd., J., and
Hume, J. H. Sept. 21, 1929,

Straight tubes between
headers, — In a heat
exchanger comprising
rows of parallel tubes 1,
the spaces between the i
tubes of each row are 9
filled with metallic pieces ‘
2 formed with concave ’Q (|
surfaces on their exposed ’ 0’.‘."
sides as well as on their AAANNAN
sides in contact with the
tubes, so as to direct the heating gases or other
fluid in continuously sinucus paths between the
tubes.

0 q:tlv:uﬁlt:@
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337,027. Nielsen, N.J. June 27, 1929,

Jacketed straight-tube apparatus. — A heat
exchanger for use in sterilizing milk &c. under
pressure consists of a series of units VI
each comprising six tubes 33, through which
the milk &e. is passed, surrounded by a jacket
34 and placed three on each side of a parti-
tion 85. The heating liquid is passed through the
jacket 34. The rear ends of the tubes 33 are
fixed in a plate 36 secured removably and liquid-
tight by a tightening ring 37 to the jacket 34.

63

The plate 36 has grooves 39 which connect the
upper three tubes with the lower three. The
{ront ends of five of the tube systems are, together
with jackets 34, secured in a wall 88 having
grooves 40 for connecting the three bottem tubes
in one tube system with the three top tubes in
the next system, and with grooves 41 for con-
necting the jacket 34. The grooves 39, 40 are

covered by plates 46, 47 respectively. The parti-
tions 35 are spaced from plates 36, thus providing
a U-shaped channel in each jacket for the heating
liquid. The inlets and outlets 42 for the milk
are situated at the wall 38, and those 43 for the
hot water on the wall 38 or the end jackets 34.
The grooves 39, 40 may alternatively be arranged
to conmect the tubes in pairs, or to connect a pair
of tubes to another pair. The partitions 85 may,
in other forms, be star, cross, &ec., in section so
as to divide the jackets up into compartments
containing one or more tubes.
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VIRTUAL MUSEU887,236. Hubert, C. A. Nov. 22, 1029, connected by bars ¢ inserted through perforations

which are integral with and extend tangentially
relative to the tube a, the ribs forming when the
units are stacked, external rectilinear ducts at the
bodies of the tubes. Ribs ¢ extend between the
separating walls serving for bracing or for heat
conduction. Intermediate spaces may be left
between the ribs of several successively stacked
rows in vertical lateral order.

337,631. International General Elec-
tric Co., Inc., (Assignees of Allgemeine
Elektricitils-Ges.). Nov. 28, 1928, [Conven-
tion date].

Longitudinal
baffles, arrangements
of. — In a surface
condenser g provided
with a baffle b which
causes the condensate
to flow through ports
d into chamber e,
part of the exhaust
steam passes directly
through the gap e
in the water tubes
and enters the cham-
ber ¢ below the points of entry for the condensate.
Uncondensed vapours pass by ports f into
chambers g which contain the coolest water tubes
and are connected to air pumps through apertures
h. Any vapour condensed in chamver g flows
through openings i to the chamber c.

338,097. Soc. of Chemical Industry in
Basle. April 29, 1929, [Convention date].

Plate apparatus.—In a hollow plate apparatus
for heating rooms, drying, and evaporating
liquids, the heating surfaces consist of plates p
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in inwardly projecting ribs b carried by the

FIG. 4 & ey  FIB.2.
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i tubular heat exchanger unit has ribs ¢, ¢, d =qe= :: i ‘
| arranged on two parallel separating walls b, b', T g i
g t k

plates. Strips & are welded round the edges of
the plates to complete the chamber and an inlet
d and outlet ¢ are provided.

338,685. Lande, B. L. M. van der.
Sept. 7, 1929, [Convention dale].

Headers.—A radiator consists
of a number of tubes 1 directly
secured in headers 2 by casting
the latter as a whole in one
procesz round the ends of the
tubes. The tubes may have
tapered ends 3 so that by using
a straight core 6 the end of the
tube may be entirely surrounded
with the cast metal. The tubes
may have screw threads 5 at
their ends.

338,818. Johnson, J. Y., ([, . Farben.
industrie Akt.-Ges.). Feb. 13, 1930,

Materials.—Apparatus FIC.1.
for exchanging heat G/
between two fluids
comprises a composite
block formed of plates
of good thermal con-
ductivity alternating
with plates of bad
thermal  conductivity,
the fluids traversing
respectively  alternate ‘
borings in the block. The layers of bad condue-
tivity reduce the heat loss in the direction of
flow of the fluids. Good conducting plates such
as copper, aluminium, a' - - alternate with

%
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conducting layers such as asbestos, mica, b* - - .
The heat exchange fluids are passed through
borings ¢! - - , one fluid being passed through

G
G-

Mt £

alternate borings and the other fluid througl ilic
remaining borings in the opposite direction.

339,198. Superheater Co., Ltd., (Super-

heater Co.). Feb. 14, 1930. Addition to
330,385. Drawings to Specification,

Loop-tube apparatus.—In a looped-tube steam
or other fluid heater having the outlet portion
of the piping forming an element of reduced
internal diameter, as described in the parent

| of the element.

Specification, the outlet portion is of greater wall
thickness and, at the same time may be of the
same external diameter as the rest of the piping
The elements are manufactured
as described in Specifications 6304/15 and 120,042,
[both in Class 99 (i), Pipes and tubes, Joints &c.
for].

339,405.
Ges.

Schmidt’sche Heissdampf-
Jan, 9, 1929, [Convention date].

Coil-tube  apparatus.
—A chamber 1 econ-
taining coiled heating
tubes 6 through which
flows a heating medium
such as superheated
steam is divided by
transverse partitions
13 with staggered
openings to give the
steam to be heated a
sinuous path over the
heating p?ubes. The i 55
tubes are connected Y’
in pairs to a distri-
butor and collector 28.

32 at the ends of the

casing. To facilitate o
removal of the coils, 5
the distributor and
collector of each pair
are arranged out of
alignment  with  one
another and on the
projections  of  the
separate coils. Each
distributor or collector
passes through a sleeve
34 secured steam-tight
in a cover of the
chamber or formed =
integral therewith. The partitions are supported
by vertical rods 15, 16, connected together in

FIC.I.
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| radiator

pairs and formed with lugs 17, 18 on which the
partitions rest. The inner rods 15 are hooked
over the upper end of a central closed cylinder
12, and the outer rods rest on projections 21 at
the hottom of the chamber. Specification 138,870
is referred to.

339,835. C.B.A. Radiator & Engineer-
ing Co., Ltd., and Borns, R. E. G.
Jan, 14, 1930.

Tubes, cross-sections of;
gills for tubes. — In a
consisting of a
number of perforated and
corrugated strips a, o', @,
&e. threaded over a number
of parallel tubes b, b?, &e.
between headers, the strips
thus forming paralle]l air
passages at right angles to

. the tubes, the tubes pass through perforations in

| &e.

the relatively inclined walls of the sir passages.
The assembled corrugated strips are fixed together
by dipping the marginal portion into molten solder
To dispense with soldering, the assembled
strips may be held together under compression
between the headers by means of tubes attached
at each end to the headers. Alternatively the
whole radiator block or any part may be dipped
into a bath of solder.
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Straight tubes between headers.
—In surface apparatus consisting
of units having a tubular casing
1 containing pipes 7, one fluid
passing through the pipes and the
other through the casing, and one
or both fluids passing back and
forth in the casing a number of
times, the inner fluids flow back
and forth in the unit in a sinuous
path comprising a number of tubes
connected in series so that the
fluid flows in a single stream, the
tubes being mounted in tube
blocks 4 and 5 provided with
passages directing the flow of the outer liquid
over the tubes. The ends of the unit are provided
with eaps 6 containing recesses 20 . - 23 which
connect up the tubes 7 in series so that the inner
liguid flows as indicated by the arrows in Fig. 12.
The caps are carried by arms 25 hinged by a pin
26 to arms 27 carried by the casing and are
pressed against the headers by a screw 30 work-
ing in a bridge piece 28 attached by pins 26 and
29 to arms 27 and 30 on the casing. Ribs 18 on
the tube blocks 4 and 5 fit into grooves 19 in the
caps which are readily withdrawn to facilitate
cleaning. The tube blocks themselves may con-
tain the passages for connecting the tubes 7 in
series in which ease they are held in position by
similar means to the caps. The casing 1 screws
at each end into lieaders 2 and 3 provided with

329,869. DMorton & Co., Ltd., R., and Robinson, P. Feb. 7, 1930,

/A

ports 32 for the outer fluid which contain the tube
blocks 4 and 5. Keys 35, Fig. 9, prevent relative
rotation between the blocks and headers. The
tube blocks are provided with partiticns 13, 13¢,
and 13" to which radial partitions extending along
the casing are attached, the tubes 7 being earried
by bridge pieces attached to these partitions. The
radial partitions in conjunction with the partitions

| in the blocks cause the outer liquid to follow a

sinuous path back and forth in the casing as
deseribed in Specification 339,870.

339,870. Morton & Co., Ltd., R., and

Straight tubes between
headers.—In surface apparatus
comprising units consisting of FI1G.3.
tubular casings 1 containing
tubes 7 extending longitudi-
nally, one fluid flowing back and
forth in the tubes and the other
back and forth in the casing, the
flow of the outer fluid is directed
by partitions 9 arranged radially
and dividing the casing into a
number of passages. The parti-
tions 9 are attached to blocks 4
and 5 which carry the tubes 7
and 1may be formed by longitu-
dinal fins on a tube 10 enclosing
the central tube 7 and provided
with ports 31 to admit the outer
finid. Blocks 4 and 5 are pro-
vided with a central boss 12
connected to the periphery by
radial partitions 13 to which the
partitions 9 are attached. Parti-
tion 18% does not extend to the
end of the block, and partitions

Robinson, P. Feb. 7, 1930.

-
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134 extend forward from the block and are con- | ftraversing the casing FIG.L :
nected by an extension of the boss 12; a sector- | and  connected to | e hoe —
shaped partition provided with an aperture for the | headers 3, 4. Exhaust £ [ __1
tube 7 in the particular passage divides the space | steam passes down- y
between partitions 13¢ from the passages on each | wards between the
side and allows these two passages to communi- | casing and a shel] 12
cate around the end of the middle passage. Thus | around the tubes and 5
the liquid entering by port 32 at the block 5 end | then upwards among
is caused to flow as indicated by arows in Fig. | the tubes, finally
13. Screw clamped caps 6 provided with depres- | passing through an
sions 20 - - 23 connect the tubes 7 in series. The | outlet 15 at the top
blocks 4 and 5 may contain the connecting | of the casing. The l_;. 3 l
passages in which case they are held by screw | headers 3 are con-
clamping means similar to the caps. Specifica- | nected by fransverse 3
tion 339,869 is referred to. pipes 5 to a distribu- !
tor 6 supplied with
live steam through a 3
pipes 7. The headers =
4 are connected to a ( a i
box 8 which is con-
nected by a pipe 9 to
a drum in which the 5
339.925. Babcock & Wilcox, Ltd., and | water of condensa-
Davy, C. H. May 14, 1930. tion from the fubes collects. The tubes and
: headers are suspended from angle irons 24,
Straight tubes between headers, — Exhaust | secured to the upper and detachable portion of
steam is re-heated in a casing 1 by high tem- | the casing. The exhaust steam is guided in a
perature live steam supplied to tubes 2 | helical course around the shell 12 by a bafile 13.
LONDON

PRINTED UNDER THE AUTHORITY OF HIS MAJESTY'S STATIONERY OFFICE
By tae COURIER PRESS, BEpFORD STREET, LEAMINGTON SPA
Purrisaep At tae PATENT OFFICE, 25, SouTmAMPTON BUlLDINGS,
CHANceErY Lane, LonpoN, W.C.2.

1982 4

|




Q%

ULTIMHEAT ©
VIRTUAL MUSEUM




R AR

ULTIMHEAT®

ILLUSTRATED ABRIDGMENTS OF SPECIFICATIQNS™VAL Museum

Published in three series as follows :—

Series (A.)—Classified in 146 volumes for each of the following periods dealing with all published specificaticns
of the years 1855 to 1908 :—

1855-1866. 1884-1888. 1897-1900.
1867-1876. 1889-1892. 1901-1904.
1877-1833. 1893-1896. 1905-1908.
Series (B.)—Classified in 271 volumes for each of the following periods dealing with all published specifications.
of the years 1909 to 1930 :—
1909-1915. 1921-1925.
1916-1920. 1926-1930 (in course of publication).

Series (C.)—Classified in 40 Groups (one volume per Group), each Group volume corresponding to one or more
of the Class volumes in Series (B.) and (A.). Each series of 40 Group volumes will comprise the Abridgments
of 20,000 Specifications, and the first series will deal with Specifications Nos. 340,001 to 360,000 (i.e. the first
20,000 Specifications published in 1931).

Inland. Abroad.
Price per volume 4 2s. 0d. 2s. 4d.

The volumes for the period 1926-1930 and the Group volumes for Specifications 340,001-360,000, now in course
of publication but not yet completed, can be obiained, sheet by sheet (16 pages) as printed, on payment in advance of
a subscription for each volume of 5s. (inland), or Ts 6d. (abroad). The subscription for a complete sct of advance
sheets for the 40 Group volumes is £4 (inland), £4 10s. (abroad).

Corresponding

Beries (A)—List of Classes Corresponding Classes—Series (B) Group Volume
(1855~1908). (1909-1930). —Series (C)

(1931 onwards).

1 (i), Chemical processes and apparatus. (1909-15 out of )

= g % | 1 (ii), Inorganic comy ds other than metallic oxides, hy- |
1, ACIDS, ALRALIES, OXIDES, AND SALTS, IN 4 drates, n.eids.p::i?mlta. (including Alkali manufacture | IIL

ORGANIC. ey ds).
(iii), Oxides. hyd.ntcs oxyacids, and salts, Metallic, (aﬂcr

[
1
Fﬁ mti:nwé.lkl:.}l manufacture and Oyanognn compounds).
e L 3
2 (if), Cellulose, Nom-fibrous, and celluiose derivatives, (in-
2 ACIDS AND SALTS, Oit:!.&"l:ilc. AND OTHER CaR- | | dudiu A.rtpi(l]iocfﬂ filamen sheeta, and the like wntaining 1 v,
SR T | 2 (1), Dyes Snd hydroearbons and beterocyelio compounds and |
\ substitution derivatives.
" 3 (@, hﬁdv‘_erﬂdng and displaying apparatus, Moving and '
8, ADVERTISING AND DISPLAYING ‘ 3 (ii), Advertising t::d displaying other than by moving and ‘ XVIHI.
: P hanging appara .
4, AERONAUTICS. (1905-8 out of print) , Aeronautics XXXIIL

, AGRICULTURAL APPLIANCES, FARMYARD AND ’5 (IJ. Farm.yard ml:;i fike appliances, (other than Housing and |
5 (11). Hous]ng and feeding animals, (other than Chaff and | L

LIKE, (including the housing, feeding, and
treatment of animals). v%ge table cut.ters)
6 (i) ultiva lements and systems ...
- m«f lilm a.pplianws, (ineluding Miscellaneous { 5

&n

6, AGRICULTURAL APPLIANCES FOR THE TREAT-
gmq'r OF r.illm'n _\;m CROPS, (including Gar- )
S BV 6 mesﬂng—a lia ces i)
%l) Combustion- pr]t):duct and hot-air engineu (1909~15 out
of print.)

7, (u), Internal-combustion engines, Arrangement aud disposi-

of parts -mg]lﬁ (;:fludet:gm Omu) truction of parts peculia.r
ustion s
7 (111), Intemal-wmbusuon engines. Carburetting- nppamﬁm.

.,;

7, AIR AND GAS ENGINES. (1880-1802, 1807- |/ ; C
g : < and heaters for. XXvIl
1808 out of print). 7 (V) i Hnstion i
I7 Ew),r Internal-combustion engines, St.artgw, niopping and
7 .Item.nl-wmhmﬂcmenuinu Vn.lvulndvalvewmf '
(“)md':ndmg %thex mcansb-nd methods for regulating and 1
controlling internal-combustion engines).
Sti},Aira.nd Compn‘s?ing.ummg,adnﬂmovgg
(including acuum usting
8, AIR AND GASES, COMPRESSING, EXHAUSTING, | | mmi“ moo—mwtqm) X XVIIL
MOVING, AND OTHERWISE TEBATING. | 8 (i), Air | m 12|u( otherwise than by eompmalm;,

| L exhausting, and mcvlng.
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Series (A)—List of Classes
(1855-1908).

Caorresponding Classes—Series (B)
(1909-1930).

Corresponding
Group Volume
—Series )
(1931 mwards).

9, AMMUNITION, TORPEDOES, EXPLOSIVES, AND

10,
11,

12,

13,

14,

16

17,

18,
19.
20,

21,
22
23,
24,
25,
26,
27,
28,
29,

30,
31,

32,

33,
34,
35,

36,

o
¢

88,

PYROTECHNICS.

ANIMAL-POWER ENGINES AND MISCELLANEOUS
MOTORS.
ARTISTS” INSTRUMENTS AND MATERIALS

BEARINGS AND LUBRICATING-APPARATUS

BELLS, GONGS, AND

WHISTLES.

FOGHORNS, SIRENS,

BEVERAGES, (excepling Tea, coffee, cocoa,
and like beverages).

BLEACHING, DYEING, AND WASHING TEXTILE
MATERIALS, YARNS, FABRICS, AND THE LIKE,
(excepling Dyea)

Books. (inecluding Cards and card cases and
the like).

BOOTS AND SHOES

BoxES AND CASES. (excepting Trunks, port-
manteaux, hand and like travell.mg bags,
baskets, hampers and other mckerwork)
BB.USHING AND SWEEPING

BUILDINGS AND STRUCTURES

CASKES AND BARRELS ...
CEMENTS AND LIKE COMPOSITIONS
CENTRIFUGAL DRYING, BEPARATING,
MIXING MACHINES AND APPARATUS.

AND

CHAINS, COHAIN CABLES, SHACKLES, AND
SWIVELS.

CHIMNEYS AND FLUES, (including Ventilating-
shaft tops).

CLOSETS, URINALS, BATHS, LAVATORIES, AND
LIKE SANITARY APPLIANCES.
COIN-FREED APPARATUS AND THE LIEE

COOKING AND KITCHEN APPLIANCES, BREAD-
MAKING AND CONFECTIONERY.

COOLING AND ICE-MARING, (including Re-
frigerators and Ice- stmmg)
CUTLERY ale s

CUTTING, PUNCHING, AND PERFORATING
PAPER, LEATHER, AND FABRICS, (including
the general treatment of paper aiter its
manufacture)

DISTILLING, CONCENTRATING, EVAPORATING
AND CONDENSING LIQUIDS, (mptmg Steam-
engine condensers).
DRAINS AND SEWERS

DRYING ...
DYNAMO-ELECTRIC GENERATORS AND MOTORS,

(including Frictional and influence machines,

magnets, and the like).

ELECTRICITY, CONDUCTING AND INSULATING
LLECTRICITY, MEASURING AND TESTING

ELECTRICITY, REGULATING AND DISTRI-

BUTING.

ELECTRIC LAMPS AND FURNACES

% 9 (i), Ammunition and ammunition receptacles. (1908-15 out of |
9 (i:) 1Drpedoes explosives, and pyrotechnies... wip
l-power engines and miscellaneous motors

ié (Art‘lsts 1nst1'u11:1e%t§a and maferials ...

Bearings an ring-surfaces =

12 (ii), Lubricating passages, channels, Teservoirs, and baths l
and lubricating-cans.

12 (iii), Lubricators and lubricating bearing-surfaces, (other than |

Luhnmtmg passages, channels, reservoirs, and baths). J

, Bells, gongs, foghorns, sirens and whistles ...

14 (i) Aemt.mcT liquids, and gazogenes, seltzogenes, and siphon

14 (n), Bevamges malt products, and organized fermenfs,
(other than Aerating beverages).
J” 15 (1), Dyem%jk and otherwise treating textiles, textile materials,
the like with liquids and gases, Apparatus for, (-,
{ cf:ludww Bleaching and washing, Processes and materials be
or, |
L15 (ii), Dyeing, Processes and materials for ... dexid
16, Books, mercantile forms, and the like

17 (i), Boots and shoes, Apparatus for making and repairing...

17 (ii), Boots and shcﬁ Construetion of

17 (iii), Boots and ahoes, Protectors and trees and other
aceessories for. 5

18, Boxes and cases

9, Brushing and sweeping o )
() Bui.ld.ings and structures, Kinds or types of & -
i), B and structures, Miscellaneous aceessories and ]

detaﬂs applicable generally to. A
20 (iii), Doors and windows and their accessories g
(iv), Floors, roofs, walls, and ceﬁmga o

1, Casks and barrels -

22, Cements and like composlt:ons

23. Cenrtrifugal machines and apparatus, (aﬂm than Ccntniugal
fans, pumps, and reels).

y Chains, chain cables, shackles, and swivels .

24,
25, Chimneys and flues, (including Ventilating-shaft tops). ...
26, Closeta urinals, baths, lavatories,

han
27, Com‘n'eed appa.ratus and the like ...
{ 28 (i), Bread-making, confectionery, and cookmg appllances.

20
(201
12

120

and like sanitary

j Khigchen and like appliances other than cooking-
29, Coolmg) and ice-making, (including Refrizerators and Ice-~
storing

30,
31 (1), g‘iﬂ“ﬂfk and aevermg ‘machines for paper, lau.thet fsbrma

31 (ii), Punch.mg and perforating machines and hand tools
for cutting, p perfmatmg, and tearing paper, |
leather, fabrics, and the like. J

82, Dlst.illmg and evaporatmg liquids, (including Condensing
vapours and llizing).

33, Dra]l)nsandsewe:scloth g 4 Eees ¢
34 (i), Drying gases, es, "and materials in ong engtbs
34 (ii), Drying systema and a{upa.rat.us (ozher than Drying gases,
clothes, and materials ong les
35, Dynamo-electric genemt.ots and momrs, (including Fric-
tional and influence machines, magnets, and the like).

36, Electricity, Conduecting and insulating
37 Electricity, Measuring and teﬁtmg, (mdudmﬂ “Electric
resistances and inductances). (1909-15 ouf of prini.)

(38 (i), Electric couplings, and cut-outs other than electro-

etic and thermal.

38 (ii), Llectric currents, Converting and transforming other
than by rotary converters and rotary transiormers, and
condensers (1809-15 out of print.)

38 (iii), Electric motor control ayst.ems and motor and like
controllers. (1909-15 owt of print.)

88 (iv), Electric supply and transmission systems and apparatus
not otherwise provided for.

38 (v), Electric switches and electro-magnetic and thermal

t-outs, (other than Motor and like controllers).

39 (i), Electric lamps, Are and incandescent-arc and vacuum
or low-pressure apparatus for electric discharges thmugh
£a808 O VADOUTs.

39 (ii), Electric lamps, Incandescent :
39 (iii), Heating by electricity, (1mludmn Electric furnaces
(1909-15 out 'of print )

r;AA__\/‘—A__

and ovens).

]
L8|
|
|
'

XXVL
X¥o

XXXIV.

XX XVIIL

s &

Iv.

XV.

XVIIL

XXIIIL

I

XXXV,




41,
42,

43,
44,

45,
46,

47,

48,
49,

50, FUBL, MANUFACTURE OF

81

53
b4,

55,
56,

7,
58,
59,
60,

61,

62,
63,

64

65,

66,
67,

68,

69,

70,

ULTIMHEAT®
VIRTUAL MUSEUM

Series (A}—Llsb of Classes
(1855-1908).

Corresponding Classes—Series (B)
(1809-1930).

Corresponding
Group.Volume,
—-Series (C)
(1931 onwards).

ELECTRIC TELEGRAPHS AND TELEPHONES.
(18848 out of print.)

ELECTROLYSIS, (including Electro-deposition

and Electroplating).

F.uaxlcs DRESSING AND FINISHING WOVEN
ND MANUFACTURING FELTED, (including

I‘nldmg Winding. Measuring, and Pac king).

TASTENINGS, DRESS, (including Jewellery)....

FASTENINGS, LOCK, LATCH, BOLT, AND OTHER
{including Safes and strong-rooms).

FENCING, TRELLIS, AND WIRE NETTING
FILTERING AND OTHERWISE PURIFYING
LIQUIDS.

FIRE, EXTINCTION AND PREVENTION OF

FISH AND FISHING wen
F0OD PREPARATIONS AND FODD PRESERVIKG

FURNACES AND KILNS, (including BlDWplpP_q
and blowpipe burners; Smiths’ forges and
rivet hearths; and 'Smoke and fumes,
Treating).

FURNITURE AND UPHOLSTELRY

GALVANIO BATTERIES ...
(FAS DISTRIBUTION

GAS MANUFACTURE

GLASS ..

GOVERNORS, SPEED- m-:ﬂm.ﬂu.c, FOR EN-
GINES AND MACHINERY.

GRAIN AND SEEDS, TREATING, (including
Flour and meal).

GRINDING, CRUSHING, PULVERIZING, AND THE

LIKE.
GRINDING OR ABRADING, AND BURNISHING ...

HAND TOOLS AND BENCHES FOR THE USE OF
METAL, WOOD, AND STONE WORKERS.

HARNESS AND SADDLERY ...
HATS AND OTHER HEAD COVERINGS ...

HEATING, (excepting Furnaces and kilns:
and Stoves, ranges and fireplaces).

HINGES, HINGE-JOINTS, AND DOOR AND GATE
FURNITURE AND ACCESSORIES, (excepling
Fastenings, Lock, latch, bolt, and other).

HOLLOW-WARR, (including Buckets, Pans,
Kettles, Saucepam and Water-cans).
HORSESHOES ...

HYDRAULIC ENGINEERING

HYDRAULIO MACHINERY AND APPARATUS,
(ezeepting Pumps and other means for raismg
and foreing liguids).

INDIA-RUBBER AND GUTTA-PERCHA, (including
Plastic compositions and Materials of con-
sttzuct.we utility, other than metals and
stone).

<

i

{

= S

s

Telegraphs and Telephones).
40 (ii), Phonographs, gramophones, and like sound trans-
mitting and reproducing instruments.
40 (iii), Telegra])hs. Electric
40 (:E{ c’{;lephones and telephone systems and app&rame:
(&
40 (v) Wu'eless signalling and controlling. (1909-15 oul of
41, Elec(:rolym (including Tlectro-deposition and Electro-
plating). ('190%15 out of print.)
42 (i), Fabrics Finishing and dressing.
42 (1[11) Fabnca Treating otherwise than by finishing and
ressing.
, I'astenings, Dress, }comprwmg Buckles, Buttons, Jewellery,
and cagﬁain other fastenings specially appiwab.’e fo wearing
apparel).
Fastenings, Lock, lateh, bolt, and other, (including Safes
and strong-rooms).
Fencing, trellis, and wire netting
Filtering and otherwise purifying liquids ...

47 (1), Flra-eacapea and fire and temperature alarms
47 (ii), Fire-exti and fire preventing and mmmiz1ng }
48, Fish and ﬂsbmg i

3

40 (i), Electric signalling systems and apparatus, (ofher than ) }

44,

45,
46

49, Food preparations, food - preservmg and the like
50, Fuel, Manufacture of ...

51 @), Furnaces .and Kkilns, Combustion. appnmtu.s UI. (m-
cluding in connection therewith) |

B1 (i), Furuaces and kilns for applying and utilizing heat of »
combustion, (otker than Combustion apparatus and details
in connection therewith). J

52 (i), Furniture, Fittings and details applicable generally to,
and articles of furniture not. otherwise provided for.

52 (ii), Furniture for sitting and lying upon ... -

52 (iii), Tables, desks, and leaf turners and holders

52 (iv), Upnolstery, "wall furniture, screens, and looking-

asses.

52 (v), Window, stair, and like furniture, brackets, racks, and
stands, (inecluding Antimacassars and Table and like
COVers). 4

53, Galvanic batteries ... . .

5-}. Gas distribution g s

85 (i), Coking and gas- produuers

5:) (é:i,lgas manufacture other than ga.s-produoers and retort.a ;

5 Guvemora, Spaed—remﬂatmg ‘for engmea and machmery -
58, Grain and seeds, Treating, (including Flour and meal)
and the like

60, Grinding or abrading, and burnishing

61 (i), Hand-tool, brush, mop, and like handles Sae -

61 (i), Hand tools, (other than Wrenches and bolt, nail, sczew |
ﬁrngmllnke ms&s}mmg and extracting tools and Boﬂng and }

61 (iii), Wrenches and bolt, nail, screw, and like inserting and
extracting tools, J

62, Harness and saddlery ..

63, Hats and other head mvermgs

64 (i), Heating liguids and gases.

64 (ii), Heating systems and apparatus, (other than Heating
liquids and gases and Surface appatatus for effecting trans- \
fer of heat).

64 (iil), Surface apparatus for effecting transfer of heat, (other

59, Grinding, crushing, pulverizing,

than Apparatus in which the heat is transferred from
produets of combustion).

65 (i), Door and gate operating-appliances, furniture and
accessories, (ofther than Fastenings, Loek, latch, bolt, and }
other and ngfs and pivots).

65 (i), Hinges and pivots.

66, Hollow-ware, (inecluding Buckets, Pans, Kettles, Sauce-
pans, and Water cans)

67, Horseshoes

68 (i), Excavating ‘earth and mck. boom.s, i)m)ys c.fmals and
rivers, ferries, and water supply.

68 (ii),_ Suhaquu)us buildings and
raising sunken ships and objects.

69 (i), Hydraulic apparatus not otherwise provided for s

69 (ii), Hydraulic presses, meters, motors, and like apparatus |
for use with high pressures. »

a9 (J.u), Spmy producam and liquid-distributing sprinklers and

70, Indm—mhber and gutta-percha, (including Plastic com-
positions and Materials of constructive utility other than
metals and stone).

S

structures, diving, and

XXXVIIL

XL
XXXIX.,

XXXVL

VIIL
VIL

XXV.

XXXVL
XXIX,

XXIII.
XXVL
L

1L

XXIIL

Ea—*

E

XXV,
XVIL
L

XXIL
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Corresponding
L Beries (A)—List of Classes Corresponding Classes—Series (B) Group Voluéme
(1855-1908). (1909-1930). (1931 ormeards
L J
-1 INJECTORS AND EJBCTORS .. 71, Injectors and ejectors ,, XXVIII,
IRON AND STEEL MANUFACTURE 72, Iron and steel manufacture 1I.
:3, mer.s, BADGES, COINS, TOKENS, AND 73, Labels, badges, coins, tokens, and tickets - 2 XV.
74, Lacs -MAKING, ENITTING, NETTING, BRAID- { 74 (), Braid "'“d h maehmes cm“het .la.ee and Iaee- I vor
ING, AND TLATTING. L 74 G, and Rnitied tabrics =3
75 (i), Bumers and burner fittin 1
75 (ii), Lamp chimne it ubes,ﬂ:gw shades, reflectors and
75, LAMPS, CANDLESTICKS, GASALIERS, AND OTHER 75 (iii), Lamps f Snal T Delols i aendr
ILLUMINATING-APPARATUS, (excepling Elec- ¢ apg?im%"emmﬁmm“y o (iactli:gw T iehthames XL
tric lamps). and the lil
| 75 (i(V). Imnpa t:nd hbeating, Kinds or types of,
L Systems of - 3
76, I.knl.aﬂ;xn, (including Treatment of hides and 76, Leather, (mdudw 'I‘rentmﬁnt. of hides and skins) VIIlL ]
8 z
i In'lgs.wma, (MARINE), AND SWIMMING AND 77, Life-saving, (Marine), and swimming and bathing appli- XXL
BATHING APPLIANCES,
[ 78 (i), Cunveymd and elevat.grs liicrr dealing continuously with
ma
78 (I.i), I.iﬂing, lowering, and hauling not otherwise provided 3
78, LIFTING, HAULING, AND LOADING, (including " Lifts, hoists, and jacks v XXX, 't
Lowering, winding, and unloading). 73 (i'v; Loading and unloading, (including Transporters and [
cranes).
78 (v), Wi ying-out apparatus for 5
e e ey e o i
f 7 (l), I.ocamab! otim and tramway, traction, portable and semi-
79 (li), Koﬁm—velﬂclea, Amngementd and diapomtmn of
driving, transmission, balance, and reversing gearing on
79, LOCOMOTIVES AND MOTOR VEHICLES FOR tion of i
: ROAD AND RAIL, (including Portable and 2 “.j,?,’ s vem(:les. Jﬁﬁﬁiﬁ&mmmmm | XXIL
semi-portable engines). peculjar to mot.or vehicles
79 (iv), Motor vehicles, Frames and under-carriage work
L 79 (v), Mot:or vehicles and locomotives, Steering and con-
80 (i), Gearlng Belt, rope, chain, toothed and friction, and !
[ geg!rmg for convert.ixm and mnve}'ing rotary or recipro-
cating moti
80 (ii), Gwmg Varia.hle-s d, differential, and reversing,
80, MECHANISM AND MILL GEARING. (1877-1883 |/ and for atuppmg mdpe:tMng, and slwﬂ'.mg and its XXIV.
out of print). acecessories.
80 G:i)nd ]mutk ~work, cams and tappets, and ratchet and screw-
80 (iv), Mechanism not otherwise provided for
81 (i), Dlsmﬁfzcﬂng and deodorlxlng, and medical and like VL
81. MEDICINE, SURGERY, AND DENTISTRY { g g‘?)’eﬁn 3 t cal, a:gd dental ap Iﬂ‘-ﬁ;’ ‘:ﬁ' ;
82, METALS AND ALLOYS, [ezcepting Iron and 82 (iii. W: granular, powdered md like mat.ena]s and 1 1L
Steel manufacture]. bm% cleaning, eoating granulating metals, |
r 83 G), moulding metals. 3
| 83 (i), !Ieta.l articles and forms, Combination apparatus and |
§3, METALS, CUTTING AND WORKING ... i o nm) = speci:éggdedgned for producing and treating. i, XXTI.
{ v’ l[et.ntl,s Worki 3 s 1) (-
MILKING, CHURNING. AND CHEESB-MAKIN utter-making, and cheese- .
%: thaﬂhummg' TUNNELLING, AND w?nm. Mnmg, quarrying, tunnclling, and well-sinking ... ... XXL
88, m&. AND AGITATING MACHINES 86, Mixing and agitating machines and appliances ... L
AFPPLIANCES, [excepting Centrifugal mnchlnes
s g &7 (i), Bricks, building and paving blocks, slabs, tiles, and X,
87, MOULDING PLASTIO AND POWDERED SUB- po \
87 (ﬁ) Moulding, plastic and powdered substances, (including V. :
iﬁﬁ“mg mudmg ta?cgf A bii“ﬂg‘%; Sih Casting substances other than metals and Presses, (Mech- g - ,A,

anical).
33 (i), Musical instruments, Automatic.
s 05 Music ;tl;xd muslg:.l lnstrumenud otbe{& than automatic. , XXXVIIL
. Bolt.s, nuts, washers, and rive
89 (ii), ooks, ds! cotters, pins, staples, wedges, and e XXV,
W00d-SCTews,

88, MUSIC AND MUSICAL INSTRUMENTS ...

§0, NAILS, RIVETS, BOLTS AND NUTS, SCREWS AND
LIKE PASTENINGS.

— i oty e

iii), Nailing and stapli d wmmcmng VIL
90, NON-METALLIC ELEMENTS (N) me:em %ang - IIL
91, OILS, FATS, LUBRICANTS, CANDLES, AND SOAPS 1, Oils, mta, lubricants, candles, and soaps. (1009-15 ouf T,
02, ORDNANCE AND MACHINE GUSS ... ... i - (‘11)) Ordnana i “:;slm"hhi‘i:;_gg‘:‘mm"‘fgﬁ nd moRsspes | =XL
93, ORNAMENTING ... 93, Ornamenting XY,

o4’ (1), Pﬁglﬂng and )wrappmg—up for transit and st.omge

(ircluding Baling).
04, PACKING AND BALING GOODS ... { 94 (ii), Paper ‘é‘;f‘ at)mks, wrappers, and the like, (mdudw}

Hakmg en' Opes
95, PAINTS, COLOURS, AND VARNISHES .., 95, Paints, painting, and the like

96, PAPER, Pmasmmn AND PAPIER MACHE . 96 Paper, pasteboard, and papier mache
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Series (A)—List of Classes
(1855-1908).

Corresponding Classes—Series (B)
(1909-1930).

VIRTUAL MUSEUM
Corresponding
Grpup Volume

—Series (U [E—
(1931 onwards).

—t

97, PHILOSOPHICAL _ INSTRUMENTS,

L témd-ﬁim?'
Optical, nautical, surveying. mathematical
and meteorological instruments). ...

98, PHOTOGRAPHY ... e

99. PIPES, TUBES, AND HOSE

100,

101,

102,

103,

104,

105,

1086,

107,
108,
109,
110,
111,

112

113,

114,
115,
116,
117,
118,
119,

120,

PRINTING, LETTERPRESS AND LITHOGRAPHIC

PRINTING, OTHER THAN LETTERPRESS OR

LITHOGRAPHIO.

PUMPS AND OTHER MEANS FOR RAISING AND

FORCING LIQUIDS, [erespting Rotary Pumps].

RATLWAY AND TRAMWAY VEHICLES

RAILWAYS AND TRAMWAYS ... e

RAILWAY SIGNALS AND COMMUNIOATING-
APPARATUS.

.REB[BTSBJNG, INDICATING, MEASURING AND

CALOULATING, (ezcepting Signaliing and
indicating hy signals).
ROADS AND WAYS ... s
ROAD VEHICLES s Gaa

ROPES AND CORDS

ROTARY ENGINES, PUMPS, BLOWERS, EX-
mgws'gm AND METERS, (187 83 out of
prii

SEWAGE, TREATMENT OF, (sndudmg Ma.nnre).

SEWING AND EMBROTDERIN

SHIPS, BOATS, AND RAFTS, Div. I...

Div, 11,
Drv. IIL.
PUBLIC-HOUSE, AND WAREHOUSE

SHoP,
FITTINGS AND ACCESSORIES,
SIFTING AND SEPARATING ...

SIGNALLING AND INDICATING BY sm'ul.s,
(excepting Rallway signals and communi-
cating-apparatus).

SMALL-ARMS ...

SPINNING, (including the tion of
fibrous materials and the dou.blmg of yarns
and threads).

97 (i), Optical systems and apparatus. (1009-15 oui afl
7

print.
97 (i), Surveying, navigational, and astronomical instru-
ments. (1909-15 ouf of print.)
97 (lﬂ) Thermomﬂt.ers, meteorological and mathematical |
instruments, and miscellaneous philosophical instruments. /
98 (l). Phot-ograpluc cameras and auxiliary apparatus therefor.
98 (ii), Photographie processes and apparatus other than for
taking Phﬂ’gcxmphs. (ineluding Photographic plates, films,

and papers;
99 (i), Pipes and tubes, Joints and co Mpl!ngs for, (including \
Joints for tubular framework a like Wire and rod !
connlings and joints). >

99 (l;), )Pipes, tubes, and hose, (other than Joints and couplings
/100 (i), Feeding and delivering webs and sheets. ]

1 100 (ii), Printing processes and apparatus, (ofher than Type
setting and composing). §

4 100 (iii), Type making, setting, and composing, (including |
Type-bar-making machines). i
1 100 (iv), Typewriters and like machines. e

101, Now included in 100 (ii).

4 102 (i), Pumps, Reciprocating, for egu!da, (including Steam- )
engme air-pumps gnd Combined pumps for liquids and °

\ 102 (:i). Water and other liquids, and semi-liquids, Raising and
reing than by pumps J
(108 (l) Brakaa and retarding apparatus
103 (lii Rail and road v eh:cies, Details appllcable generally to.)
103 (ili Railway and tramway vehicles, Accessories for.
1103 ( B.ailway &nd tramway vehicles, Body details and

or types of

103 (\) Ba:lway and tramway vehicles, Draught, coupling, }
d buffing appliances for. s

X erframe details of.

103 (u). Railway and tramway v
1
104 (i}, Railway and tramway crossings and points and

——

S —

riage and I

ol

witches.
104 (ll), Railway and tramway permanent way other than |
crossings and points and switches, and railway and tram- ;
systems other than electric. ‘
104 (ltll),dliall)wnys and tramways, hlectric. (including Electric

'105, Railway signals and communicating- apparatus

106 (i)s

rad Caleulating, counting, and cash-registering apparatus 3

Dynamometers, gauges, measures of length, steam-
like indicators, and testing-apparatus.
admission-fees checking, revolution and »
dicators, and odometers.
106 (iv) Indlmtmg recording, and registering apparatus not
otherwise provided for.
(leuangistles delivering, measures of capacity,

‘103 (il), Road vehicles, Undercarriage details and draught

(i), Road vehleles, Body details and kinds or types of.
f %
{ 108 (iig Sprlngs md% vibration-dampers ..

109, B.opea and cori &t i)
| 110 (i), Centrifugal and serew fans and pumm
110 (Iii Rotary engines, pumps, blowers, exiausters, and l
, 13, (including Rotary pum plant).
110 (i!l), Turblnes and reaction- whcc and motor power plant )
111, Sewage, Treatment of, (including Manure) .. s i

112, Sewing "and embroiderlng vis
b 113 (i) Ship smd boat fittings and aoceasorlcs. “and pont.oons }

? 113 (n}, Sl.ups ‘and boats, Kinds or types and structural details
114, Shtps, boats, and rafts, Propelling, steering, and man-

115, Blups, boats, and rafts, Rigging, saildakeand spm for
(including Boat raising, lowering, and

116, Shgtp, public-house, and warehouse ﬂfﬂngﬁ acees-

117, Bifting and separating

110, Small-arms ;

{ 118 (i), Indicators and burglar and ljke a.la.rma o
l 118 (ii), Bignals, (including Marine signals)

120 (l) Splnnmg, Preparatmn of fibrons materials for, (m-\
[ Obt.:nn.ing,) opening, carding, and like treatment |

|
twisting, an yarns and threads,
wding Winding nords. wtm

and the like.)
120 (i), Yarns and
sories and processes and rmnt.ment of

120 (i?)f ﬁs inning,
< , Spi
(inel

XX,

XXVIIL

XVL

XXVIIL

XXXIV.

XXXII.

XXX,

XXX,

XVIIL

XXXVIIL
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Con%:
Series (A)—List of Classes ing (B) Group Volume
(1855-1908). (1909-1930). —Series (0)
: (1931 onwards),
121, STARCH, GUM, SIZE, GLUE, AND OTHER | 121, Starch, gum, size, glue, and other stiffening and adhesive V.
STIFFENING AND ADHESIVE MATERIALS. mal
122 (I) Ensineaml ers, connecting-rods, cross-heads
ﬂy—whegfn, piston-rods, and ptstons.
122 (li). Steam -engine distributing and’ expansion valves and
199 ¢ 1}} . vg fg:ar and valve-actuating an-ange[menaa léhtt;nnf:r :
99 o : . m: Kinds or types of and de no
o otherwise provided , provided for, including Steam and other fid- o|  XXVL
122 (ﬁ)_ gmm-m B.emlauns or controlling, starting,
| 122, (v: gt ng-boxes xes Sad ssbetitutes therefor, (including |
2 (123 (i). Liquld level mgnht , Indicating, and registering, XVIIL
" | ncmst.al:ion mgs vmtlng and removing, and
123, STEAM GENERATORS, (excepting Furnaces)... | oor lids and covers for d pressure.
| 123 (i), Steam-generators .. P ] " ¢
{123 (Hﬁ Steam separators and su serheaters ... - ses 2
124, STONE, MARBLE, AND THE LIKE, CUTTING 124, Stone, marble, andt.he like, Cutting and working... e XXIIL
AND WORKING.
{ 125 (1), Boﬂks,“j‘ ].m'dmvguslékl;) vessels, (including Non-refillable |
125, STOPPERING BOTTLING, (including 125 (il) Bottles, jars, and like vessels, Filling, o , and
el e g s { other than Stoppers, lids, covers, an s:;.lles) XVIL
|L125 (1]52. Stoppers, lids, covers, and mmules. Bottle, }._
%gg, g'rous, RANGES, AND FIREPLACES . 126 vaes. ranges, and fire- plwea = {K}'
128, TABLE ARTICLES AND APPLIANCES . Tag: articles and appllanoeo e | XD
120, TEA, COFFEE, COCOA, AND LIKE BEVERAGES 120 Tea, coffee, cocoa, and like bevemges R
130, TOBACCO 130 Tobacco i o
131, TOILET AND HAIRDRESSING nﬂcm, AND 131, Td.lntandhatrdresdngarucles, and’ pcﬂumer)‘ ' XIV.
PERFUMERY,
‘ 132 (i')l,milmusamnt and exercising apparatus other than games ’
132, TOYS, GAMES, AND EXERCISES ... 138 (i), GAMME .. e e e i el =¥
'132 ; g rtmantea hand and’like t'svelllns baga
183, TRUNKES, PORTMANTEAUX, HAND AND LIKE ux, hand an XVIL
' TRAVELLING BAGS, BASKETS, HAMPERS, AND ts pers, and other wickerwork
OTHER WICKERWORK.
184, UMBRELLAS, PARASOLS, AND WALKING- 134, Umbrellas, parasols, and walking-sticks ... VIIL.
135 ‘ﬂrﬂCKB- AND COCES , Valves and cocks XXIX.
’136 (i), Cycle, velocipede, and like vehicle brakes, steering-
miscellaneous accessories. l
136 (ii), Cycle, velocipede, and like vehicle d.rlvins-mechanjsm
136, VELOCIPEDES, (1877-83 ouf of print.) ... ududw Human we;' driving mechanism for appara- »| XXXIL
ther than vehicles.
136 (!il), ‘?'{r“dea. Velociped.ea, and like vehicles, Kinds or typea
VENTILATION ... ~h wos 187, Vent.lla.hon < x
185 o 138" (i), Washing ;lnd clen.md t})% nndcldomeaticdnrticles XXIII.
138, WASHING AND OLEANING CLOTHES, DOMESTIO nm;bemm o u°tmm Ty 0§ tolgkics. anc Ocae
ARTICLES, AND BUILDINGS. | 138 (11). Washmg mangling and wringing, ironing, and starching VIIL
1
3 TCHES, CLOCKS upmmpm 139, Wat,chm, clocks and other timel:nepm e o6 XVIIL
ﬂg, g:smmgrm s:un.mnmzce 140: Waterproof and like fabrics 4 VIIL
161, WEARDIGAPRAREE i wio oo comen |30 (F;‘T it dosbiag: wil. siesltive. syl A
g m-amding mechanism  and ps.tf:m n%;n! !
urtwec, and the like,
142 (ii). m Kinds or types of, and details not otherwise
1
142, WBAVING AND WOVEN-FARRIB | “wee oo |d 345 (hi) meor Welt sup; inserting, beating-up, /| 1%
u.%g, d twisdngiin |
‘uz(m ovennhrimudartl and %l
and beaming yarns, (including brics
o W Flnm- coverings).
143, WEIGHING-APPARATUS e s TR aas L e s ibal L . hn, | ua XVIIL
144, WHEELS FOR VEHICLES, [mptlumheeh 144 a),%ngnmhm other than Wheel tyres, Pneumatic
lmmuves and tramway and traction and other and for use therewith).
e Railway and tramway vehicles ; | 144 (ii), Wheel tyres, umatic and other elastic and rims for XXXIV.
qr‘l‘oyu[ (1877-83; 1893-96 ; 1901- fire L use therewith. J
out of print
¢ 145 (i) Cutting, (other than Sawing) ...
145, W0OD AND WOOD-WORKING MACHINERY. {145 ﬁui Wood, Working, (neuing Sawine) o1 xxmL
146 (i), Filing paper shee
146, WRITING-INSTRUMENTS AND STATIONERY, | ' 146 (Hi St.ntrlonery wafers and seals, educational spp]inneas.]
AND  WRITING-ACCESSORIES,  (including | d ciphers and codes. XV.

el

Educational appliances).

. 146 (lm, rrtmg -instruments, ink, and receptacles for writing- J’
\
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To supplement the information relating to the Group volumes of Abridgments given in column 3 above;a-fult
list of the 40 Groups showing the Classes of the present classification covered by each Group is given below.

Group.

Corresponding Classes in existing Classification.

III.
v

XXIIL.

XXV.
XXVL
XXVIL
XXVIIL

XXXI.
XXXIIL
XXXIII.
XXXIV.
XXXV,
XXXVI
XXXVII.
XXXVIII,
XXXIX.
XL.

Agriculture, Fencing. Filtering. Sewage ...
Metals and alloys. Mixing. Pulverizing. Separating
Chemistry, Inorganic. Distillation. Oils. Paints

Acetylene. Cellulose. Chemistry, Organic. Dyes
and dyeing.

Cements.  Indiarubber. Moulding, Non-metallic.
Stareh.

Beve?glea. Food production. Medicine and surgery.
obaceco,

Boots. Dress and dress fastenings. Nailing, Sewing.

Fabrics. Laundering. Leather. Perforating and
severing, Non-metallic. Waterproofing.
Spinning. Weaving

Buildings. Roads. Ventilation
Electric heating. Lamps. Stoves ... = Sua
Combustion furnaces. Fuel. Gas ... see
Cooling. Drying. Heating. Steam ... -
Cutlery. Furniture. Table and toilet articles

Books and stationery. Filing documents. Games.
Ornamenting, Writing.
Printing. Typewriting ...

Containers. Packing

Advertising. Coin-freed _apparatus.  Horology.
Measured quantities. Regulating liquids. Shop
accessories. Weighing. :

. Registering

Photography. Scientific instruments ...

Excavating and mining. Fires, Fighting., Lifesaving.
Subaqueous buildings. Warfare,
Casting, cutting, and working metals ... S

Abmding. Brushing and cleaning. Glass. Hand
tools, Stone. Wood.

Gearing

Chains and ropes. Doors, Operating. Hinges. Locks
and fastenings,

Centrifugal and rotary pumps. Governors. Steam
engines. Turbines.

Internal-combustion, hot-air, and combustion-product
engines.

Compressing and conveying gases. Injectors. Pipes.
Reciprocating pumps.

Gas distribution. Hydraulic apparatus. Valves.

Conveyors, Lifts. Railways. Railway signals

Cycles. Motor vehicles ... e

Rail and road vehicles. Springs * %

Ajrcraft. Ships ... . wes

Bearings. Brakes. Wheels

Dynamo-electric machines. Electrical converters and
transformers, supply and transmission systems.

Electrical conduction, insulation, measurement, and
testing. Electrolysis. Galvanic batteries.

Electric switches, switchgear, protective cut-out and
motor control systems.

Music. Phonographs. Signals and alarms

Telephones

Arc lamps. Telegraphs and television. Thermionic
va.l\lf)e;. Wireless.

5 (i-ii). 6 (i-iii). 26. 33. 45. 46. 58. 62. 67. 84 11i.
23. 59. 72, 82 (i-1). 86. 117.

1 (i-iii). 32, 90. 91. 95.

2 (i-iii). 15 (i-iD).

22. 70. 87 (). 121,

14 (i-ii). 28 (i-i). 48. 49. 81 (i-i). 127. 129. 130.

17 (i-iii). 43. 63. 89 (iii). 112. 134, 141.

31 (i-if). 42 (i-ii). 74 (). 76. 96. 138 (ii). 140. .
120 (i-ii). 142 (i-iv).

20 (i-iv). 25. 87 (). 107. 137.

89 (ii-iii). 75 (i-iv). 126.

50. 51 (i-ii). 55 (i-ii).

20. 34 (i-ii). 64 (i-ii). 123 (iiii).

80. 52 (i-v). 128. 181.

11. 16. 78. 98. 132 (i-iii). 146 (i-iii).

100 (i-iv).

18. 21. 68. 94 (). 125 (iii). 133.

8 (i-i). 27. 106 (v). 116. 123 (i). 139. 143.

106 (i-iv).

97 (i-i). 98 (i-ii).

9 (i-ii). 47 (i-i). 68 (i-i). 77. B85, 92 (i-ii). 119,
83 (i-iv).

19. 56. 60. 61 (i-iii). 124, 138 (i). 145 (i-ii).
80 (i-iv).

24, 44, 65 (i-1). 89 (i-ii). 109.

10, 57. 110 (i-iii). 122 (i-v).

7 (i~vi).

8 (i-ii). 71. 99 (i-i). 102 ().

54. 69 (i-iii). 135.

78 (i-v). 104 (i-iii). 105.

79 (i-v). 136 (i-iii).

103 (ii-vi). 108 (i-iii).

4. 113 (i-il). 114. 115,

12 (i-iii). 103 (D). 144 (i-iD).

85, 88 (). 38 (iv)

36. 37. 38 (). 41. B3,

38 (iii). 38 (V).
13. 40 (i-if). 88 (i—ii). 118 (i-ii).
40 (iv).

89 (i). 40 (iii). 40 (v).
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- ABRIDGMENT CLASS AND INDEX KEY
(Revised Edition, 1927). |

Key to the Abridgment Classes and Index Headings under which Inventions are classified in the officia 1
publications of the Patent Office. !

Vol 1. 7s. 6d. (inland) ; 8s. 14. (abroad).

Contents :—Lists of Abridgment Classes arranged numerically and alphabetically, Table of Contes
Abridgment Classes, Consolidated List of Index Headings and main cross-references, ar
alphabetically.

Volume IT, showing in detail the subdivisions of each Index Heading and the cross-references thereung
is in course of preparation. It should be noted, however, that the detailed contents of any particular Inde
Heading can be ascertained from an inspection of the index of the appropriate Class Abridgment Volume for th
period 1921-1925 or 1926-30 (if published). k.

FIFTY YEARS SUBJECT INDEX 1861—1910.
6d. per volume.

A subject index of all published Complete Specifications of the years 1861-1910 classified in 271 vol
corresponding to the series (B) of Illustrated Abridgment Classes. To some extent the headings in the * Fi
Years Subject Index ” may be regarded as a compilation of the corresponding headings in the Abridgm
volumes, and, so far as this is the case, the Index may be used with the Abridgments. But, generally sp
the Index headings represent an extended and improved classification of matter, and it may often be found m
convenient to use the * Fifty Years Subject Index * with the Specifications, as the contents of the new Inde
headings will not always be found collected in any one Abridgment Class.

For a continuation of the ** Fifty Years Subject Index ** the searcher should consult the appropriate Al

ment Volumes for the periods 1909-15, 1916-20, and 1921-25, the subsequent Annual and Quarterly Subject
Matter Indexes, and the Subject-Matter Indexes published weekly in the Official Journal (Patents).

(9902—11c) Wt.554—202¢ 60,000 531 P.8t G.3
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