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EXPLANATORY NOTE

The contents of this Abridgment Class may be seen from its Subject-matter Index, which
is in sccordance with the 1910 edition of the Abridgment-Class and Index Key (now out of print),
as amended up to date, and 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. A revised edition of the Abridgment-Class and Index
Key is now in preparation.

It should be borne in mind that the abridgments are merely intended to serve as guides to
the Specifications, which must themselves be consulted for the details of any particular invention.
Printed Specifications, price 1s., may be purchased at the Patent Office, or ordersd by post, no
additional charge being made for postage.

Abridgments are printed in the chronological order of the Specifications to which they refer, ana
this index quotes only the number of each Specification.

NOTE.—The Patent Office does not guarantee the accuracy of its publications,
or undertake any respomsibility for errors or omissions or their consequences.
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SUBJECT-MATTER INDEX

Surface-apparatus for effecting trans-
fer of heat, (other than Apparatus in
which the heat is transferred from products
of combustion, e.g. steam-generators; super-
heaters, steam).

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 medium in
comparison with the volume of the medium
to be heated or cooled.

Adaptations and arrangements of surface-appar-
atus for special purposes are indexed only
under separate headings, such as Cooling
cases &c., [Class 29]; Distilling &e. liquids,
| Class 32] : Heating water &e., [Class 64 (1)].

casings. 111.556. 141,334, 142.715. 145,745.
149,878, 154,956.

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

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

concentric plate apparatus. See kinds &e. (plate
apparatus) below.

drip-interception devices. See kinds &e.
(straight-tube apparatus: mise.) below.

filling-pieces for tube-plate joints. See Pipes
and tubes, Joints &e. for, [Class 99 (i)].

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

headers.
149,224, 149,980, 151,551.

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

kinds or types—
coil-tube  apparatus.  108,820.

108,196, 108,319, 111 480. 114 .651.
123,984, 138,870, 140,620, 144,739.
plate apparatus. 100,250. 100,593.

SE 4 b i'.‘_. ¥ 2 - 114 ]
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Surface-apparatus &c.—conl,
kinds or types—cont.
straight-tube apparatus—

concentric or jacketed tubes. 100,406.
101,548. 105,127. 108,196. 108,710.
111,556.  111,961. 112,263, 112.362.
113,331. 114,838, 115,652, 120,546.
122,500. 122,970. 123,354. 124,428.
124,762. 1206,396. 142.481. 149,797.

151,258. 154,290. 155,303,

105,106.
121,581.
151 874.
108,472.

105,492
107 652
113.651
120 600
123,540
128,947
152 317
136,703
139,177
141,596

145,672,

151,814
154,290

11/25.

. 103,565.
. 108,036,
. 114,798,
. 120 875.
. 125,968,
. 130,104,
. 133,567.
. 137,033,
. 139,718,
. 142 938,
148,604,
. 152,260.
. 154,308.

104.721.
112 537.
116,786.
122 205,
126,983,
130,109,
134 277.
137.300.
139.,750.
143,179,
149 224,
152,330,
155,062,

104,901,
115,088,
119 450,
122,626.
127,107%.
130,435.
154 843,
137.653.
140,553.
144 ,870.
149.,500.
152,785.
155,303,

106,488,
113,298,
120,184,
123,163
127,578.
131,013,
136,251,
138,870.
141,469.
145,652.
150,075.
158,550.
155,477.

103,559, 129,273, 140,553. 146,130.

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

Field-tube type. 103,917. 104,969. 105,103.

105,775.  113,346.  115,055. 122,563.
123.369. 134,868, 135,099. 147,397.
honeycomb and like types, (tubular con-
struetion omly). 107,163.  120,339. -
121,065. 121,905. 122.205. 128,996.
135,709, 140,954, 142933, 152,734

loop tubes, L-tubes, U-tubes, W-tubes,
and serpentine tubes, (continuous lengths
of tube having straight portions con-

nected by bends). 101,307. 103,559
108,319. 108,710. 109.,926. 112,800.
114.6561. 114,945. 126,102. 127,338.
127,686, 139,177. 141,097. 142,352,
151,551.
miscellaneous—

drip-interception devices. 114,140,

open-ended tubes connected to plates
without headers. 118392,

tubes passing through helical bafiles in
cylindrical casing. 142715.

tube supports. 102,880. 104,704. 145,745.

two series of tubes formed in plate.
151,075.

rotary, reciprocating, and otherwise mov-
ing straight-tube apparatus. [No cases.]

straight tubes between headers or connect-

ing-boxes.  100.671. 101,871. 1082319,
110,766, 111,354, 111,474 | Appx].
111,478, 111,961,  112.800. 114,140,
114,164, 114,863, 115,141, 115,282,
115,652, 117,070. 117 .972. 119,654.
119,948, 120,296, 121.177. 121,813
121,997. 22.205. 122.665. 130,591,
131,593, 131,594, 131.,595. 132.007.
132,828, 184852, 180,176. 139,364

141,334, 1546, 142,519, 142 529,
145,640, 145,745, M7.357. 149,224,
149,232, 151,525,  153.509.
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l4 or types—cont.
™ Stfaight-tube apparatus—cont.
tubes closed at one end and connected at
other end to header, (other than Field
tubes). [No cases.]
tubes having internal
and like fittings.
112,362, 113,652
120,301, 182,584,
141,210.  141,792.
144,413, 149,882,
trough and open-channel apparatus. 114,945.

bafiles, partitions,
101,548, 105,437.
123,369. ° 126.102.
134,868, 137 378.
142 522, 142 715.

tubes of special section, (including
tubes). 101,648. 104,717. 104,721.

105,319,
112 ,800.
118,875,
122 626.
142.,007.
139,176,

111,474 [ Appz].
. 113,298,
. 120,184,
. 127,338,
. 185,274,

. 140,662,

113,088
119,450
126,983
184,527

139,177

112,362.
113,652.
120,368,
127,565,
156,281,
142,071.

gills for
105,775.
112 ,666.
113,907.
121.065.
130,805.
138,080.

147,973, |

150,056, 151,913, 153,175, 155,305.
106,106.
131,593.

148,035,
longitudinal baffles, arrangements of.
114.140. 115,141, 119,654, 124,759,
151,504, 147,397, 149,939,
making and treating by operations of interest
apart from product. See separate headings,
such as Electrolysis &e., [Class 41]; Metals,
Bending &e., [Class 83 (iv)].
miscellaneous—
bowed tubes
149,22,
distributing liquids on outside of tubes,
eylinders, and the like. 144 413,

between headers. 137,285.

iv

SURFACE-APPARATUS &e.

Surface-apparatus &c.—conf.
miscellaneous—cont.
distributing plates and partitions in fiuid
inlets and outlets. 141,334, 142,522,
144 4135, 149,878,
exchanging heat with one or other of two

fluids. 151,075.
materials for making, special. 131,013.
146,633.

sinuous tubes connected to headers. 122,626.

stean or like heat-exchangers with pre-
liminary circulation of hot gases for start-
ing. 123,246.

transverse distributing-partitions with holes
of larger size than tubes. 131,365, 142,666.
145,540,

nozzles, flared inlets, and like devices on tubes
for facilitating or restricting flow of fluid.
181,865. 140,954, 149,989, 152,620,

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

plate apparatus. See kinds &e. above.

straight-tube apparatus. See kinds &c. above.

stuffing-boxes and substitutes therefor. See
Stuffing-boxes &c., [Class 122 (v)].

trough and open-channel apparatus. See kinds
&e. above.

tube-plates. 104,901, 105,926. 110,362, 114 ,478.
142,454. 146,130. 146,506. 149,224,

tubes, securing to tube-plates and the like. See

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

1
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NAME INDEX

The names in ifalics are those of persons by whom inventions have been communicated

Achard, R. ............... 112,268
Adarns, W, ..oovsersoranss 140,620
Akt.-Ges. DBrown, Hoveri, et
- B St el S AL 110,362
Akt.-Ges. Kumumler & Matter. |
: 134,843

Aktiebolaget I..]l”'lj._[&t]:ﬂ]“b Ang
turbin. ...... 125,968, 129,273

137,653, 138,080.
Aktieselskabet de Norske Salt-
VOEERE. i oee 151,943
Alexander, A. E. ...... 151,814
Altords B, B oo 127,107
Anderson, L. N. ....... 100,593
Audianne, P. ............ 142,522 |
Babty U0 o 142,352
Barbet et Fils et Cie, E.
100,406. 114,838, 117,070
142,519,
Bartholomew, G. A. ... 113,652
Baufre, W. L. de. ... 114,164
Baumann, K. 104,704, 106,106
Baynes, C. ... 118,375. 138,567
Bell A o 114,863
AR L Lt Ll L, 103,565
Berkoviei, L. 134,527, 187,033 |
DAL D, essasnissns tespas 151,814
Blakalay, W. ....cccvees 123,163
Bleriot, Soe. Anon. des IEtab-

lissements L. See Soe. Anon.
Boblett, K. M. ......... 145,672
Boella, M. ... 120,184. 123 540

Bombrini Parodi-Delfino.

126,596
Booth, C. F. 141,469. 144,870
Boveri, et Cie, Akt.-Ges.

Brown. See Akt.-Ges.

I';nwmau, [ PP PAMCIIRSL S, by {5 )

148,694
Biritish Dyes, Lid. .... 104,969

British Still Tube Co. 114,863
British Thomson-Houston Co.
152,785

British Westinghouse Electrie
& Manufacturing Co. 119,654

Brown, A: W. ... 122,563
Brown, Boveri, et Cie, Akt..
Ges. See Akt.-Ges.

to the applicants for Letters Patent.

Deutseche Maschineniabrik Akt.-

o8, oo A
DUO&D, RN B e 11.1,480
Dyehe, A. .... ceee 150,056
.............. 108,036

. 131,593, 131,594
131.595. 134,852

Edwards, J.
Ehrhart, R. N

Ehrkart, B. N. .....uh-,

Y

-

119,654 |

Brown, C. A. .....c...... 140,954 | Eisenwerk Jagstield Ges.
w T. T, 128,246, 128,369 145,540
Hrpoe, A TH. sl i 118,375 | Electromotors, Lid. ... 112,800
Burleigh, J. W. ......... 118,392 122,665
130,435, 139718, 154,290 | Empire Welding Co. ... 130,805
Dynoe, I. 0. 105,103. 129,391 | Escher, Wyss, et Cie. See Soc.
Anon.
ERE . 0 W Spaeaiiine 113,331
Cammell, Laird, & Co. 110,766
126,102
Carter, Bir G. J. ...... HO,766 | Fentress, J. .......ivoons 106,488
126,102 | Ferranti, S. Z. de. ... 131,013
| Chardard, J. I3. D. L. 139,750 | Finne, W. L. ......... 113,907
143,179 114,945
Chew, L. ...ccccrcevenaeas 139,364 | Fouche, Maison F. Se¢e¢ Maison.
Christopher, J. E. .... 103,917 | Fours et Procédés Mathy Soc.
Clarkson, T. ............. 121,997 ABOR. | .c.ciiiiiisedi... 146,688
(Ravton, Wi ....coceasirs 155,477 | Fremlin, W. T. ......... 149,500
Coleman, C. J. ......... 147,357
Contrafio Condenser & Kinetic |
Air Pump Co. ......... 117,972 |
oo B I 121,065 {Gj:latruhl, Rde reinimanecanasaes igg,ﬁg
%’Drhﬂ-m’ P vsiianisianss 101,548 General Chemical Co. 1'20’546
;OTHEIET, de 0 ciieianasn 132,00? 134 59. 124’76;}
Cousin, H. P. .......... 127,938 } qopera; Electric Co. ...152.785
Coventry Biﬂtﬁiﬁ'”’b;;hlnﬁﬂ EO, General Radiators Co. 152,007
, ' SRR RGNS | ety B O 121,905
‘radduuL, J. C. B. ... 119,948 135700
Cuau, C. ...... 130,104. 130,109 | qipioon . ... 141,469, 144.870
Goold, L. W. N0 152,260
Goudal, Al ... .t lel 136,281
Davies, J. H. ............ 104,717 | Goudard et Mennesson, M.
Davison, E. G. ......... 134,277 108,472
Debauge, H. ............ 126,983 | Goudard, M. ............ 113,651
De Dietrich et Cie de Luneville. | Greenhalgh, E. ......... 112,800
See Soce. Lorraine. 120,605, 122,665
Daerr, N:iviiviogaissss 120,276 | Griffin, H. F. ............ 104,901
Dehmel, M. .............. 149,224 | Griscom-Russell Co. ... 103,820
Delaporte, M. ............ 130,591 |  138,870. 139,176. 189,177

Griscom-Rusgell Co, ... 142715
151,874

% o AR LR e SRR 111,556
Haefely et Cie Akt.-Ges., E.
101,871

5T e LS VRS S A 149,797
R N L s 114,651
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...... 111,961

Hadris, T. H. ......co.. 185,099
Haxison, A. D. ......... 116,786
Harter, 5. ... 127,565, 142,071
153,175

Heorvioh, W. 8. . 120,276
Heyworth, C. F. . 132,317
Higang, G W, oaia 117,972
Hocking, H. 109,926. 141,792
154,956

Bough; AL it 101,307

Houston Co., British Thomson-.
See British,

Howard Smith Engineering Co.

103,559

Humber, Ltd. ........... 104,901

Illston, A. C. ............ 105,127

Jackson, W. J. Mellersh-.
105,437. 126,396, 142,715
151,874.

Jahn, . W. de. ...... 120,546

124,759, 124.762
James, J. M. ..ccvivvaeas 134,277

Jennings, W. F. ...... 139,364
Jezler, . ..iioaiaeeiiiae 111,478
Jones, R. C. ... 103,820. 139,176

189,177
Jones;) B P ona i 147,397

Kestner Evaporator & Engineer-

g Go. ...... 122 500. 141,097
KUEBY LA, . orvemmresmsarns 130,805
SR O HG s 150,805

Kummler & Matter, Akt.-Ges.

See Akt.-Ges.

Laird, & Co., Cammell.  See
Cammell.
Lamblin, A. 127,3898. 152,330

Lamplough, H. ......... 112,666

Lanchester, F. W. .... 127,686

Lankshear, ¥. R. ...... 105,775

Leblane, Soc. Anon. pour
1"Exploitation des Procédés
Westinghouse-. See Soe.
Anon.

Taaitoh- T Wi noravoseis 105,775

J30T0085 —Eas sssnsininsmiseis 136,281

Lillie, S. M. ............ 146,606
Ljungstroms Angturbin, Alktie-

bolaget. See Aktiebolaget.
Ljungstroms, F. ....... 137,653
Longbottom, DB. ......... 112,800

20.605. 122,665
Paténts, Ltd.
120.,605. 154,290
T.ovekin, L. D. ......... 114,140

Lo-Thermo

Lovekin, L. D. ......... 105,437
Lvmnay A H. ae 108,710
MecClellan, B. S. ...... 108,196
MecRKean, J. G. ......... 147,397

e R R —

/
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MeKinnon Ltd.

Industries,

145,672 |

McOustra, J. ............ 144,413
Maison F. Fouche. ... 151,551

Mantanus, J. ............ 150,075
Marghall, F. D. ......... 154,308
Maschinenfabrik Oerlikon.

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

153,509
Mathy Soc. Anon., Fours et

Procédés. See Fours.

Mobadss. A oo 142 481

Matter, Akt.-Ges. Kummler &. |

See Akt.-Ges.
Mattey, H. 8. ... 108,036
Meiani, A. ... 120,1584. 123,540
Melland-Smith. See Smith.
Mellersh-Jackson. See Jackson.
Mennesson, M. ......... 113,651
Mennesson, M. Goudard et. See

Goudard.

Metealf, A, T. ..ccvenvnenn 104,969
Metropolitan-Vickers Ilectrieal
0306 |  nsiapaiicesssiasaedine 141.546
Moréeau, H. ....cvconnienes 128,947
Morton; J: 0. e 121,581 |

Morton & Co.. R., (frading as).
See Robinson, R.

Mosses, A. J. H. ...... 141,596

Muller, B. ... 105,926

Munre, H. ........c...... 182 584

Munster, Simms, & Co. 113,331

L e O (R e e s 154,308
Nobuhara, K. 111474 [Appz] |
Nodader, G . ionsstose 155,477
Oatway, J. W. .. 112,537

Pease, E. 1. 103.,492. 104,521

118,208. 114.863. 185,274
Pembrey, T. A. ......... 130,805 |
Perkins, H. P. ......... 137,300 |

145,652
g TTTEE S D e e 105,106

Plumbridge, D. V. ... 141,210
Pluperfect Ice Co. ...... 115,055

Pluperfect Refrigeration Co.

134 .868
Porter, W. H. .......... 142 666
Portham, R. 8. ... 121,313
Rratl By A el 153,550
Pressed Metal Radiator Co.

146130
g ot o L BN | 138,870
Rambush, N. E. ....... 108,710

Randsall, J. B «..c.co.. 147978
Rau, R. 144,739
Reavell, J. A. 122.500. 141,097
Redlieh, A. . . 100,250

Richards, E. J. ..c...... 152,734
Richardson., C. K. ...... 111.961
Blaysoli, A, ooeecidie-dives 108,710

vi

| Shaw, K.

Robinson, P.,
ton & Co., H]

(trading as Mor-
veeree 118,346

115,652.
Rogets, F. H. .o 149,500
Rons iR B v 122 970

Rosanoff, M. 4. ......... 137,300
Rosanoff Process Co. ... 137,300

145 652

Russell Co., Griscom-. See
(Griscom.

57 F o A S S 154 868

Raytel, B% . i 124 428

auyy, B Lo AL o 125,984

ceeene. 105,127

Sawyer, R. ......
114,478, 141,546

| Scanes, A. E. L. ...... 106,106

Sceales, H. L. ........ 141,596

| Schweizerische Stellwerkiabrik.
152,620

| Beoth, e Bl G 149 878

Searle, C. 128,996, 141,596

122 626, 155,303

SHITRRE; oI easaioc 123,354

Simms, & Co., Munster, See
Munster.

Smethuret, H Lo 112 362

Smith, (B o J. s 121,177

Smith Engineering Co.,

Howard. See Howard.
Smith, H. ... 107,163, 120,339
H. R. Melland-. 142,933

% | A A 100,671
ol At A - s
Smith's Doek Co. ...... 149,878
BROW,; O, J. i 115,141
Soe. Anon, des Ateliers de
Constructions Méeaniques

Escher, Wyss, et Cie. 120,368
Soc. Anon. des Etablissements
L. Bleriot. 114,798, 120,875
Soc. Anon. pour 'Exploitation

des Proeédés Westinghouse-
Leblane.  ..coveeesorness 141,334
Soe. de Condenseurs Delas.

142 454

Soe. Lorraine des Anciens Etab-
lissements de Dietrich et Cie

de Luneville. ......... 113,088
Sonneborn, C. ............ 119,450
Sonneborn, (. ............ 146,130
Speedwell Gear Case Co.

108,036

ppenecer, D. ....c.......... 126,102
Skl 6 PE SR 106,488
Stables, E. C. vovvevnenn.. 114,651
ivtarke. ks B 0 i 152,260
Stephenson, R. ......... 149,852
DUORE, J s DL evsasivsassine 145,745
s S 149,939
Talbob, E. -.ovcvnerionsne- 134,277
Laplors J. D ssdicesiis 136,703
Theisen, H. B. s 108,319
| Thompson, II. A, . 123,246
123,369

s B s 146,633




Thomson-Houston Co., British.
See British.

Tritseh, . B Lviveens 144,870
Turnbull, N. K. ......... 142 938
Tyler, W. 8. 102,880. 140,662
Lhanpieky N, SR 115,282
Vacuum 0il Co. ......... 132 828
Vacuum 0Oil Co. ......... 132,828

Vickers Fleetrical Co., Metro-

politan-.  See Metropolitan.
Viratelle, M. N. ......... 137,285
Yoisim; A oiwasaias 127,578

Wade, P. W. 122,205. 140,553

SURFACE-APPARATUS (&e.

Watson, S. G. 107,168, 120,339

| Weleh, W. ..oocvvvunnnn 104,969

Westinghouse Electriec & Manu-

facturing Co., British. See
British.
Westinghouse - Leblanc,  Soc.

Anon. pour I'Exploitation des
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0T <> 008
CL 164 (gL TIMHEAT®
~ | VIRTUAL MUSEUM

Worthington Pump & Machi-
nery Corporation. ... 145,745
Wyss, et Cie, Soc. Anon. des

. Ateliers de Constructions
. Méecaniques Escher. See Soc.
Anon.

| Yoxall, T, ooovvereenersoense 111,354

Zenker, W. A. .......... 149,224

Procédés. See Soc. Anon.
Weyman, J. E. ......... 137,378
Wheater, C. .....c...e... 151,075

¥ Ja WG Siavian 115,055
Wheeler Manufacturing Co.
149,939
Whittaker, E. .....coui. 131,365 |
Wihelm, F. .oovicsonass 151,258 |
Williams, H. R. ......... 122,970
o Ly’ Wi Loades 148,085
vii

Wilson, F. W. .......... 1103 ,559
Winterflood. A. J. ...... '$4%0F5 e
Wool. B 0. eeenenses 149,797
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CLASS 64Gii)
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.

PERIOD 1916—20

100,250. Redlich, A. April 6, 1915, [Con- | 100,406. Barbet et fils et Cie, E.
vention date]. May 5, 1915, [Convention date].

e

FIG.2.

FIG.I.

Plate apparatus.—The liquid to be evaporated
s spread by centrifugal force in thin layers on
hollow steam-heated bodies: the centrifugal foree
also spreads the water of eondensation in thin
layers on the interior of the bodies and drives it
to the periphery. The apparatus comprises a
number of hollow disk-shaped heating-bodies f
mounted on a hollow rotating shaft b. The liquid |
is squirted on to the disks by nozzles n, and is
spread in a thin layer by centrifugal force, being !
finally thrown off the edges of the disks on to the Concentric or jacketed straight-tube apparatus.
wall of the casing. The water of condensation | —In apparatus for manufacturing ether, decom-
driven to the periphery of the disks is led by pipe | position of ethylsulphuric acid is effected in a
lengths h to an annular channel j. The thickness | bundle of lead tubes heated by steam passing
of the film is varied by altering the speed of | through iron or copper tubes around the lead
rotation. . tubes.

| i |

500. Wt101/326. 6/21- O.P.Leam. Ps 3560, ' -
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CLASS 64 (iii), SURFACE APPARATUS &e.

T - e

| Cdnvention date].

[lgte apparatus.
—Motor.car radia-
tors are built up of

FIIG.I.

elements a, b
spaced apart to
form water chan-

nels and provided
with a series of
lateral right-angled

bends with dia-
gonal corners,

forming three sides
of air spaces ¢, the
fourth sides being
corstituted by ad-
jacent elements.
The plates a, b are
connected together
at the front and
back, as shown in
Fig. 3, and adja-
cent elements are
connected together
by seamed joints at
the top and bottom,
as shown in Fig. 1.
The diagonal por-
tions may contact
only at the ends,
so as to form in.
clined connecting air passages ¢ between the con-
tacting portions, as shown in Fig. 6.

The Specification as open to inspection under
Sect. 91 (3) (a) comprises also a staggered or

diagonal arrangement of the elements in a radia-

tor. This subject-matter does not appear in the
Specification as accepted.

100,671. Smith, L. E. Fcb. 2. 1016

Straight tubes belween headers or comnecting-
hores.—In a tubulous heat-exchanger comprising
a casing 1 containing groups of tubes 5 connected
to a divided header 11 and to an inside header 8
having a movable tube-plate 6, a longitudinal
baffle-plate 15 is fitted in the casing opposite the
partition 12 in the divided header. The movable
tube-plate is supported by projections 9 on the
inner surface of the casing. The tubes are fitted
with retarders.

101,307. Hough, A. Feb. 24. 1916

Loop-tube and serpentine-tube apparatus. — A
condenser for nitric-acid vapour consists of a disk-
shaped container 2 with vapour inlet 4 and outlet
6 a cover formed of independently removable
sections 7, a series of condenser members earried

f

|
|
|

eied straight-tube ap-
paralus; tubes of
spectral section:
straight-tube appara-
tus  having internal
Jdaflles.—A  radiator
for motor-cars, air-
craft, &e., comprises
vpper and lower

by the sections of the cover and having their ends

protruding therethrough, and inlet and outlet
hcaders 9 for the cooling-liquid ecireulating

through the condenser members. The condense:l
acid flows away through a trapped outlet 5. The
condenser members are preferably of three-loop

e bbb

I
| 7
At =.
Hi | L1
1| ‘ : K4
f; l;‘ ‘1{; FIG.3.
2‘{ I__l.lr W\ LJ f}‘; &
e MY

tubes, three such tubes in staggered relationship
being carried by each cover section 7, and are sup-
ported on a perforated false bottom 29. The tubes
are connected to the headers by nipples rigidly
attached to the headers and fitted with taps 13,
and by flexible tubing 14. The tubes are cemented
into the sections, and the sections are cemented
together.

101.548. Corbero,
[Convention date].

Sect. 91 of the Act].

Conceniric or jack-

P. Sept. 17, 1915,
YVoid [Published under

water boxes 3, 4, con-
nected by sets of con-
centric tubes 1, 2.
the water circulating
in the spaces between
tha tubes  being
cooled by air pass-
ing through the inner
tubes, which extend
through the boxes to
outer tube.plates 14.
The inner or outer
trbes may be fluted,
prismatic, or cylin-
drical, one form
being ehown mn
Fig. 2,

2
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101.871. Haefely et Cie Akt.-Ges., E.
Oect. 18, 1915, [Convention date].

Straight tubes between headers.—Re-

SURFACE

|

l

O2X

APPARATUS &e.
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lates to horizontal-tube apparatus for RZa '
heating air, water, oil, steam, or other GASE=H =
fluid to be circulated in a hecating sys- T

tem. The tubes a, through which the i::t-rlh"‘*' | b
fluid is passed within the heater, are I:"E-;:g;;iﬁfi . i
arranged in groups, each group being O

disposed in a casing b connected to ad. |:::'H:$ c a
jacent casings by narrow channels ¢, AN —

through which the heating gases flow, ._;_;I ' —

and the groups are connected alter- RN [ | Emm—————— a
nately at their ends lw pipes d, which =% .
are not subdivided. The heating gases e —

may be derived from a fire, gas-stove, RES

or electric heater. a -

The caﬁingﬁ b are fit-
ted with a non-conducting covering g.

102.880. Tyler, W. S., and Coventry
Motor Fittings Co. Mayv 13, 1016,
FIG.3. FIG.I.
- A—i .
Y ’

S ———

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

wire. The tongues C may be soldered to the
wire,
103,472. Goudard et Mennesson, M.

Jan. 20, 1918, [Convention date)

] Voird [Pub-
lished under Sect. 91 of the Act].

:
|
|

Plate apparatus.—The elements a of heat-ex- |
change apparatus, such as the radiator of an in- |
ternal-combustion engine, consist of parallel plates |

spaced apart at top and bottom by perforated
rings b and secured together by bolts ¢ passing
thrc-uvh the rings. Junction-pieces ¢ connect the
mtermr of the elements to upper and lower reser-
voirs g, f. The elements may be secured together
irtermediate of their length by tubular pieces h.
(For Figure see next column.)

8.

103,472.

N
fji F J

103,492. Pease, E. L. Jan. 15, 1916,

Plate apparaius.—Relates to the fixing of heat-
radiating gills to metal plates forming the walls of
a radiator or other heat-exchanger or of a furnace,
and to the arrangement of such gilled plates. The
gills are received in slits which are sawn or simi-

- A=
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fﬂriy cut in the face of the plate. Figs. 10 and 11 ' ness of the gill and assumes the form shown at u.

indicate methods of fixing a gill b in a plate a. | When the plate is straightened, the slit is of the
A slit s may be cut of a width less than the thick- = shape shown at v and receives a root w, Fig. 10,
FIG.6. 7 formed by grooving ﬂm'g:ll b. The gill may be
FIG.L o inserted in re-straightening the plate, or may be
driven in from one end. The root w may be
¥, . i/, . s, b 1 o l : _i. T i 1 l‘.‘i” _1] 1_} - } " 'hk : .
IE.} NS Aeany : ormed, #s shown 1 £ , } at lnekening of
Lw e the gill b, in which case the first slit s is of &

L

width equal to the thickness of the root. A thin
plate may be bent, and a slit of a width equal {o
the thickness of the gill may be cut while the
plate is so bent, one cutting operation only being
required. A space d for the fluid on one side of
the plate @ may be provided by a flanged back-
plate ¢, Fig. 1; or the fluid may pass through
grooves ¢, Fig. 2, cut in the plate and ~overed by
a flat plate f or by a eimilar ribbed nmnd gracved
plate with the grooves staggered in relation to tha
grooves e. Two plates a, Fig. 1, with ribs b may
be placed back to back and separated by a distance
framda to provide a space for the passage of a
fluid between them; or a plate a with ribs b en
both sides may be clamped to two flanged cover-
plates such as i, Fig. 6. In a modification shown
in Fig. 6, two such plates a are separated by a
frame j providing a central space k for one fluid
and outer spaces m for the other fluid. Tapered
ribs as described in Specification 104,721 may be

formed by frames p with covers r, in order to pro-

| vide increased area of contact and diminished rate

- of flow of the fluids flowing in opposite directions

E’\ﬂ a . as they approach the point of discharge. The

: /A space between the gills may be occupied by solid

w mguterial, euech as the brickwork of a furnace., which

ness of the gill, the plate being then bent to open | it may be desired to cool, or from which heat is to

the slit as shown at {, whereupon the slit is | be extracted for warming air &e.
traversed by a tool of a width equal to the thick-

FIG.10. Z ﬂ.-————-;(':w 1 v.-_ml_rl{_r}*ﬂl. Figs. 8 a!.ul 9 show, in SEL-t_iUn e:lﬁ?a-;

/‘l Kb tion and plan respectively, a plate a, with gills §

S o - on both sides, mounted at an angle in a casing
2

FIG.IL

103,659. Wilson, F. W., and Howard densed steam &c. from, the headers. The branch
Smith Engineering €Co. March 24, 1916,  passages [ [rom the supply conduit d in the flanged

(AN s
| L by
FIG.LI. : v
[ (_ W
- wil;
a : £
0% 1 :
9
C T |
O | T-pieces b are fitted with screw-down valves a.

' The branch passages g from the discharge conduit
U-tube apparatus.—In tubulous air-heaters, | ¢ contain non-return valves h.

condensers, and like apparatus of the kind de-

scribed in Specification 25097/06, the units are

connected together by T-pieces upon the ends of 103,665. Bell, F. J. March 31, 1916.

the headers, or by extensions of the headers, the ‘
T.pieces or extensions having two conduits for Plate apparatus.—Relates to a radiator, more
supplying steam &c. to, and for discharging con- | particularly for use with an internal-combustion

4
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engine, of the kind comprising sheet-metal plates
which are ribbed or shaped so that, when as-
sembled, they are spaced to form vertical water-
cireulating channels and horizontal tubular air
passages. The plates are spacm{ by folding 'I_‘Jﬂt:k
the vertical edges against the main surfaces. Each

plate may be corrugated with rounded ribs 1 on
the back and sharper ribs 2 on the face, the ver-
tical edges being folded against the back as shown
at 4. FEach water-circulating channel is fm'n{(*:i
by placing two plates back to back with the ribs
in stagwered relation. The ends are completed by
dipping into solder.

103,820. Griscom-Russell Co., (\ssig-
nees of Jones, B. C.). Feb. 1, 1916, [Conven-

fion date].

FIG.L
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Ccil-tube apparatus—To prevent priming in a
salt-water or like evaporator due to the rapid
generation of vapour around the heating-coils 3, a
baffle 16 is placed above the coils g0 as to deflect
the vapour latera!!y. The ecoils are supported on
rollers. The baffle 16 is of inverted-box form, and
may be perforated.

CLASS 64 {iii), SURFACE APPARATUS &o. ‘
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103.917.
1916,

Christopher, J. BE. Aptil 25,

Field-tube and like apparatus.—In a gas-cooling
apparatus with groups of concentric tubes b, ¢,
the gas to be cooled passes through the inner tube
b of each group and returns between the tubes
b, ¢ of the group,
and cooling-medium
surrounds the
groups; the sum of
the eross-cectional
areas of the inner
tebes b and the sum
of the ecrosssee-
tional areas of the
mnular spaces be-
tween the tubes b,
¢ are each approxi-
mately equal to the
cross-sectional urea
of the gas inlet d or
of the gas-outlet e.
The ecooling-liquid
is supplied through
a four-way per-
forated pipe system
h or through
a vertical pipe
with straight or curved branches arranged at dif-
ferent levels; the liquid is maintained at the de-
sired level by manipulating valves n leading to an
overflow k. In a modification, the annular spaces
between the tubes b, ¢ of the group are divided by
the provision of further tubes between the tubes
nEs

FI1G.1. (§

104,704. Baumann, K. Feb 19, 1916,

17 FIG.I. 9

I

13

Tube supports.—Relates to
condensers arranged imme-
diately below the outlet of
the exhaust casing of a steam
turbine. The sagging plates
14 supporting the tubes, only
one of whieh is shown, are
secured to the ghell by lugs 15
at their lower edges only,
the upper parts having a slid-
ing support 16,
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Tubes of special sec-
tion; gills for tubes.—
In vertically fluted con-
tainers or cooling tanks
for o1l - immersed
switches and transfor.
mers or in vertically
flited oil tanks gener-
ally, erimps, corruga-
tions or indentations
are formed in a direc-
tion at a right or other
argle to the direction
of the flutes. The
tenk comprises a bot-
tom b, Fig. 4, an upper
portion ¢, Fig. 3, to
wkich the fluted sheets
a are secured. amnd a
liner ¢ secured to the
flutes and spaced apart from the top and bottom
Tubes i may be combined with or replace some or
all of the flutes, and the tank sides may be pro-
vided with crossed strengthening-strips. The
tubes ¢ are provided with vertical corrugations h,
Fig. 8, and transverse indents h',

104,721. Pease, B. L. March 11, 1916,

Gills for tubes.—Relates to heat-exchanging
apparatus of the kind in which one fluid flows in
streams between metal gills forming part of a
structure separating it from the other fluid. The
width of the gills is so varied as to be greater
where the temperature of the two fluids are more
nearly equal. Figs. 3 and 4 show the application
to a radiator of the kind described in Specifica-
tion 4154/15, in which vertical gills are threaded
on horizontal tubes h through which the heating-
fluid flows in parallel between headers. The gills
i are made to increase in width towards the top.
where the temperature of the upward stream of
air 18 highest, and may overlap alternately on
opposite sides, as ehown. In a modification, Fig.
5, the gills are arranged in contacting pairs. In
a further modifieation, the tubes h are arranged
in two vertical planes with no two tubes in the

CLASS 64 (iii), SURFACE APPARATUS &ec.

e ——

same horizontal plane, und the gills i are disposed
symmetrically in relation to the tubes.

Plate apparatus.—VFig. 7 shows the application
o plute apparatus construocted as dpserihed in
Specification 103,492, and in which water flowing |

FIC.7 FIGA.
7

—

FIG 3.

-

e

i T

between two vertical plates ¢ is cooled by air
flowing through a casing / Letween gills ¢ secured
to the plates ¢. "The width of the gills is in-
creased in the direction of flow of the air,

104,901. Humber, Ltd.. anl Griffin,

n- r- }[HCI]; ﬂfl. IHIH.

I'late apparatus; tube-
;-hah‘,ﬁ, constructions +_-_.".
Comprises a radiator in
which the wall of each ol
the water tanks is formed
by the ends of flattened
tubes, the side portions of
which are bent at their
ends to connect the tubes
together and form a con-
tinuous plate. One end of
each tube A is formed with

hooks B. C. while the other end has flanges D, E

-

with turned.-back parts D?, FE=, The tubes are
arranged as shown, so that the hooks interlock
with the flanges on the contiguous tubes.

104,969. British Dyes. Ltd., Metcalf,
A. T., and Welch, W. May 25, 1016,

|




Field-tube apparatus.—A still or
like apparatus 1s healed by indepen-
dent banks of Field tubes f, the inter-
nal tubes d of each bank being of
varying lengths, so as to mluulize’thu
temperature in the still, &c. The
irternal tubes are perforated at or
near their open ends. The tube-
plate ¢, into which the outer tubes
of a bank are expanded, has an inclined or
bevelled face, so as to support the tubes with
a downward incline towards their header.

105,103- Bn“v’ r- o- Llﬂrﬁ'il 294. lﬂlﬁ.

Field-tube and live appuratus.—Field tubes for
superheaters have tapering inner tubes so arranged
that the sectional areas of the steam passages

iR

CLASS 64 (iii), SURFACE APPARATUS &c. ULTIMHEAT®
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gradually increase in the direction of flow. The
outer tubes may also taper. Field tubes with
eccentric inner tubes are so arranged that the
widest parts of the annular spaces between the
tubes are in contact with the hottest gases. The
tubes of the Field tubes may be replaced by simi-
lerly-arranged inner and outer chambers. The
tube @, Fig. 1, opens into a header connector ¢

o

o
i
s ——L)

having a flanged cap f, which places the inner tube
la communication with the inlet passage b'. The
cap may connect the inner tube directly to the
coilector h, Fig. 10. The ends of the cuter tubes
are protected by removable caps of refractory
material. A superheater may be built up of

- trbes a, Fig. 82, opening into headers ¢ arranged

ia a cirele., According to the Provisional Specifi-

- cation, the tubes are used for heating vapours

and gases.

105,106. Place, J. ¥. March 29, 1916,

Coil-tube apparatus. — In
apparatus for liquefying air
and, if desired, separating its
copstituents, oxygen and
nitrogen, the liquefying and
rectifying chamber 25, Fig. 4,
contains two series of coiled
tubes 26, 26" connected at the
top to an inlet header 28, and
as the bottom to a header 34
provided with a relief valve,
and precooled compressed air
fc be liquefied is passed
through the coils in heat-
exchanging relationship to
highly cooled air entering
the chamber by a pipe 24
and passing through a wire net
5 and a passage 27 formed
between the coils. The air
entering the chamber 25 at
the pipe 24, prior to being
cooled by expansion in stages

Lt}
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IRTUAL MUSEUM'“ln & high pressure, is precooled by being steam, applicable for use on railway trains, is
padsed through coiled tubes 17, 17', Fig. 7, brazed | formed of three concentric tubes a, f, h, the fluids
'o_headers 19, 19" within a vessel 30 and so dis- | flowing only through the annular spaces. The
posed as to leave a helical passage 18 between | tube a is screwed into the end castings ¢, d,
them, through which ccld air or nitrogen from | while the tubes f, h are carried by end pieces e, g,
the chamber 25 flows back to a compressor. The | the latter of which slides in the casting ¢ to allow
air to be liquefied is precooled, in a vessel 45, Fig. | for expansion. Steam enters at ¢', and water at
8, by nitrous oxide gas supplied to n series of | ¢'. The Provisional Specification states that the
coiled tubes 39 ending in a lower header 42, con- | apparatus may be used for condensing steam &e.
nected to a central pipe 43. The air to be pre-
cooled is led in at the top through a pipe 16 and
passes down a conduit 46 formed of insulating
fibre, wherein it is cooled by the pipe 43, and
thence along the helical passage 48 formed be- 105,437. Jackson, W. J. Mellershe,
tween the coils 39, passing out through a pipe 49 (Lovekin, L. D.). May 11, 19186,

to the header 28 of the liquefying-coils. | ' FIG.6
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105,127. Sawyer, R., and Illston, A. C. W
April 8, 1916.

A
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Straight-tube apparatus having
internal baffles.—A baffle A for
use in heat-exchangers or boiler
flues comprises a transversely
corrugated metallic ribbon
twisted into a helix of which the
axis s disposed between the

| side edges of the ribbon. The

| corrugations may only extend

| inwards a certain distance from
the sides of the strip. Fig. 6

. shows a helical baffle A fitted in

| the corrugated flue of a water-
heater.
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Coneentric or jacketed straight-tube apparatus.
—An apparatus for heating water by means of

105,775. Leitch, J. W., and Lankshear, F. R. March 22, 1016,

z*::--*qi. ot N o f.-tr'.r.t*:“i?‘éil}%?—
) v
Field-tube apparatus; qils for s . _ | 3? £
tubes.—In apparatus for nitration o— e B
or sulphonation, comprising a vat ¢ 411 N
or tank fitted with an agitator D £ =
and cooling-pipes, the cooling- 3

pipes are fitted with ribs or gills
to increase the cooling surface.
In the arrangement shown, an
open inner tube C extende nearly
to the bottom of an outer closed
tube B, the cooling medium flow-
ing into the inner tube and out
through the annular space. The
tubes may be fitted to a lid a and
are preferably of cast irom, but
may be of steel or other material
fitted with ribbed or gilled cast
iron sleeves.
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Maschinenfabrik Oerlikon,
April 26, 1916, [Conven-

e

105,926.
a]'_'[[l H'llnﬂl", z-

Tube-plates, constructions of.—In a suriace
condenser or like apparatus in which the tubes a
Lave stuffing-box connexions _wilh a tube-plate to
allow expansion and contraction, to prevent leak-
age of cooling water past the tube connexions into
the condensed-steam compartmnent, the tube-plate
is formed with two walls ¢, d providing a double
joint for each of the tubes. The space 1 between
the tube-plate walls may be supplied with a fluid
under pressure; for example, water from the con-
denser may be forced through the space by a
pump n. The pressure medium may be sup;ﬂiﬁml
also to a space around the joint of the steam in.
let &. In a modification, a pump withdraws water
leaking into the space between the tube-plate
walls and forces it into the cooling-water circuit.

106,106.
A. E. L.

Baumann, K., and Scanes,

March 9, 1916,

FIG.9.

Straight tubes be-
tween headers.—Re-
lates to condensing
steam turbine instal- 7
“lations wherein the 24 € 8
exhaust casing of the
turbine i« provided
with guide walls e
adapted to divide o
into  portions  the 7
steam leaving a row - L
or rows of moving : -

blades, and consists 5 9

in dividing the con-

denser into a number of compartments each act-
Ing as a separate condenser by means of partitions
forming continuations of some or all of the said
guide walls, the object of the invention being to
obviate deviations from the shortest steam path
arising from the variations in the temperature of
the cooling water throughout the condenser. Por-
tions of the compartments A, B, C, Figs. 8 and 9,
D, into which the partitions 3, 7 divide the con-
denser are divided off by plates 18, 17, 16, 15 to

CLASS 64 (1ii)), SURFACE APPARATUS &e.

-Ee

form communication channels between ad,

compartments, so that the air and non-cdnfens

able-gases may be drawn by an air-extraction de-
vice in the direction shown by the arrows from
the compartment D operating at the highest tem-
perature through the compartments C, B, A of
successively decreasing temperatures.

106,488. Fentress, I,_(_:'imiigneun of Spery,
C. F.). April 28, 1916, [Convention date].

Plate apparatus.—In cellular apparatus having
vertical zigzag water passages 18 beiween units
formed of duplicate plates arranged to form
transverse diamond-shaped air passages 17, the V-

- shaped projections in the plates are grooved at

their apexes to form vertical paths 15 in the zig.
zag water passages. The inner faces of the
grooves baffle the air currents. The units are

assembled by soldering together their pressed-out
edges 14.

107,163. Smith, H., and Watson, S. G.
Dec. 21, 1916.

Honey- FIG.2.
¢ me b and like -*\\
tube apparatus.— I
In rafl{ntcrs for ” m I \ “ \\
motor  vehicles,
of the type comprising a nest or block
of air tubes united by dipping the ends of the
tubes into a solder bath, the front of the radia-
tors is given a curved shape, as shown, by sub-

. Jecting the united block to a pressing operation

i a die.

—

107,652. Wood, T. B. July 10, 1016,
FIG.L.
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Plate apparatus.—Relates to plate apparatus
WassweTy comprising hollow units clamped together and
| connected in parallel to common feed and drain
passages, the units being enclosed within an open-
ended casing o that air &e. may circulate between
thern. The units 4 are clamped together by
triangular or rectangular bolts 2 passing through
the perforated bushes 3 in the units, thus form-
ing segment-shaped feed and drain passages 5.
Lugs 10 on the bushes prevent the bolts from
turning when the nuts 9 on the ends of the bolts
are being screwed up. The projections 16 be-
tween the units are formed separately from the
lunit-g and secured by brazing, welding, or the
ike.

108,036. Edwards, J., Mattey, H. S.,
and Speedwell Gear Case Co. July 26,

1916.
/7, FIGA4.
!
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Plate apparatus.—Radiators for use with inter-

. 23, 24 passing through

nal-combustion engines and for other purposes of |

the kind formed of members having the appear-

108,319. Theisen, H. E. Feob. 9. 1016.

Cotl-tube apparatus; loop-tube

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

—_ — — e —

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

108,196. McClellan, B. S. July 27, 1016,

Coil-tube apparatus; con-
centric or jacketed straight-
tibe apparatus.—A conden-
ser for a refrigerating sys-
tem comprises inner and
outer casings 11, 10 spaced
apart at the sides and ends,
and an inner coil 12. The
refrigerating agent enters
the inner casing as a vapour
by a pipe 23 and leaves by a
pipe 24 as a liquid, the pipes

. R
o b T
e o

-

NS LKA

5

o R S

stuffing-boxes in the ends
5, 14 of the outer casing
and being screwed into the
ends 16, 17 of the inner
casing. Cooling-water
enters the coil 12 through
a pipe 21 and a screwed
connecting-piece 20, and
passes from the bottom 12b
of the coil into the space
between the casings, from which it is discharged
through an outlet pipe 22. The ends of the

2

R R A

casings are recessed into the ends of the bodies

of the casings, end are preferably secured by weld-
ing, and the ends of the coil 12 are welded into
the ends of the inner casing.

[ Convention date].
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be forced through parts 1<)f the - = _
casing of the machine. T'he gas = . - g_._

a7

SpTe

may be passed [rom one ma(i < | -
hine 1, Fig. 16, tc a secon

ﬁi and third 111, the liquid being J —~ Em st
forced through the machines in

the opposite direction. Any sub- o
stunces separated from the gas
are discharged through openings
D, D*, D°. The parts may be
inspected through manholes E,
H, and the pipe systems and .
casings are provided with dis- o N
connectible joints to permit dis-

mantling. The cross-sections of
the bars a and pipes b may be _ sd . =4,
varied. as shown in Figs. 20 and
21. The pipe :.a;_a-'sltem may ble
helical, Fig. 14, volute or spiral,
Fig_ 15_. tTIE l'D(i{_‘.-rl 11;‘!1 1;1119 latte;}:} il Df D2 03
form having radial blades a. were may be two

oppositely l;:m:.atin;__; pipe systems, Fig. 22, the Fr!G.l5. FI1G.22,
rotatine shafts having two sets of passages to per-
mit the liquid to enter and leave. Tha machine
muav be in the form of a centrifugal fan arranged @
with a pipe system, as shown in Fig. 29.

FIG.l6
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108,710. Lymn, A. H., Riley, L. A., and Rambush. N. E. Aug. 14, 1916,

Concentric or jacketed
straight-tube  apparatus:
U-tube apparatus.—A re-
generator or heat in-
terchanger for wuse in
connexion with a gas
generator comprises two
or more concentric cham-
bers, preferably exlinders,
through which the pro-
ducer gas passes in eerial
order, and two or more
coneentric chambers, pre-
ferably eylinders, through
which air and steam pass
in serial order to the pro-
ducer, the latter cham-
bers being arranged in-
termediate with, or inter-
mediate with and sur-
rounding, the first cham-
bers. In a modification, some or all of the air and ' _ )
steam chambers are replaced by concentrically | the apparatus éhown in Fig. 4, the air and steam
arranged parallel-flow conduits. In the appara- = passages comprise concentric groups of pipes 21,
tus shown in Fig. 1, gas enters tangentially at = 27, the groups being connected together and to
11' and passes through chambers 10, 5. 9 to the = the inlet 20 and outlet 12* by l“-'“ﬁers 23, 19, 12.
outlet 16, dust falling into a conical collector 13; | In the apparatus shu_m in Fig. 6, the mr_and
air and steam enter at 20 and pass to the outlet steamn passages comprise a chamber 8 and a circu-
12' through chambers 8, 4, 1 connected by pipes | lar group of pipes 27. Poke holes 33 closed by
2, 15. Baffling means 16 may be provided. In | balls &e. 34 are provided.

iz 43
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FIG.2.

U-tube apparatus.—Water or other liquid is
heated in two sets of U-tubes 4 in a casing 1,
through which steam is passed, the tubes being
arranged on opposite sides of and parallel to a
central diaphragm 5 compelling the steam to take
a downward and wupward course through the
casing. The tubes open into a removable cover 2,
which is divided by partitions 10 so arranged
that the liquid flows through the sets of tubes in
series. Daffle-plates may be placed at different
levels between the tubes, and spiral or other re-
tarding plates may be placed inside the tubes,

110,362. Akt.-Ges. Brown, Boveri, et
Cie. Oct. 10, 1916, [Convention date]. Void
[Published under Sect. 91 of the Act),

Tube-plates, conslructions of —A tube-plate of a
tubular cooler, surface condenser, or like appara-
tus 18 cast with its tube-holes and flange inde-
pendently of and separate from the tubes.

110,7686.
Carter, G. J.

Cammell, Laird, & Co., and
July 31, 1916,

Sfrilf:f}l! tubes between headers.—Relates o
heaters of the kind in which the oil feed-water or
other liquid is forced through tubes G expanded
into the end-plates 13, Il of a eylindrieal shell into
which steam is passed, and consists in making
the flanged cylindrical part of an end-plate of sui-
ficient length to provide for a circumferential
riveted joint b' between the shell and the plate,
and to provide a space b* between the end of the
shell and the flange b? to permit of caulking the
joint externally. The inlet and outlet connexions
¢’, ¢* are attached directly to the cylindrical part

CLASS 64 (iii)), SURFACE

of the bottom end-plates,

12

APPARATUS &e.

The cover-plates C, F

are dished, a dividing diaphragm /' being formed
on the dished part of the bottom end-plate.

111,354. ¥Yoxall, J.

Dee. 2, 1916,

FIG.L

.
A A e T

T -

Straight tubes between headers.—A radiator for
motor-vehicles comprises a number of straight
tubes B projecting into top and bottom tanks or
headere A, F and formed at each end with eollars
¢, ¢', between which and the tank plates A, F*
packing D is arranged, the tanks being drawn to-
gether so as to effect fluid-tight joints with the
tubes by means of long connecting-bolts H serew-
ing into the top tanks.

Reference has been directed by the Comptroller
to Specification 14440/12,

|
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111,‘78- Jﬂllﬁr; H. Nov. 14, 1“1&, [Cﬂﬂﬁ‘“?l”tﬂl dﬂfﬂ’]_

Straight tubes between headers.—In
radiators of the kind having separately de-
tachable sections or elements ¢ between
end tanks a, b, the sections are of such a

shape and are so connected that when one
or more are detached for repairs &c. the
gap produced is filled up by turning one or
more of the remaining sections about their
connexions, so as to present an unbroken
plane surface on one &ide, and consequently
i.aintain an even draught of air between

the sections, In the first form deseribed,

the sections comprise a number of tubes
between end chambers, Fig. 6, the lower

chamber being connected to the bottom tank
by & screwed connexion d and the upper

chamber h having a pin o engaging a recess
p in the top tank a. The water flows into
the top tank and through the hollow side
frame ¢, Fig. 3, into a passage f in the bot-
tom tank, and thence by an annular paes-
age g to one set of tubes &, returning to the
main part k of the tank b through another set of
tubes f and a passage i. The normal positions of
the sections ¢ and their connexions o are shown
in Fig. 8, the re-arranged positions when one sec-
tion is removed being shown diagrammatically in
Fig. 5, the plane face preferably being towards the
fan. By a further rearrangement, the removal
of more sections may be provided for. In a

modification, Fig. 10, the sections ¢ are connected
to the bottom tank by a screwed connexion v,
and to the top tank by a sliding piece u and screw
union, in such a manner as to allow for expansion
or axial adjustment, and the water flows direetly
from the top tank through the sections to the
bottom tank. The sections may be arranged hori-
?uﬂtﬂ"j’.

FI1G.3. FIG.I.
Bijie= ___J | ‘
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Cotl-tube apparatus.—A ealt-water or like G+ | X
evaporator has an evaporating box A trapeziform |
in longifudinal section and V-shaped in transverse A =
section, with rounded corners the steam coils I, @ "5 x A
which are connected to headers D, E, being shaped . L0 T i

to conform to the shape of the box. The headers
are partitioned so as to divide the coils into
groups, through which the steam flows down-
wardly in turn. The upper group superheats the
vapour on its way to the dome B. The inspection
door G is secured by T-shaped bolts.

P ———]
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Dee. 13, 1916.

Guy, S. S.

Casings, constructions and forms of.—The
jacket 4 around’ the engine eylinders or other
chambers 2 is fitted with hollow wedge or V-
shaped filling pieces 3 made of comparatively thin
material and inserted in the spaces between the
chambers. The filling pieces may be ineserted
through openings in the sides of the jacket and
secured by the cover-plates 6, or they may be
formed integral with the cover-plates.

111,961. and

Hammond, T. C.

Richardson, C. K.,
March 14, 1917.

Straight  tubes
between  headers;
ceneentrie straight-
tebe apparatus, —
In a combined
condenser and heat-
interchanger for
use In tar-distilla-
tion and other
plants, the oil
vapour &c. passes
downwards through
tubes b in a cham-
ber a®, through
which the erude
tar &ec. is fed, and
the treated tar &e.
is passed through
ati annular cham-
ber ¢! around the
chamber a®.

112,263. Achard, R.
vention date].

Dee. 27, 1916, [Con-

Concentric-tube apparatus. — In apparatus
having elements consisting of pairs of concentrie
ti:bes or rings b, ¢, arranged parallel to one an-
other and connected together alternately at oppo-
site ends by short tubes g, the ends of the annu-
iar space between the tubes or rings of an element
are closed by bending down the ends of the outer
tube or ring on to the inner tube, and then solder-
ing the edges of the two tubes together. Rows of

14

CLASS 64 (iii), SURFACE APPARATUS &e.

elemnents are connected to common inlet and our-

let pipes d, f.

112,362. Smethurst, H.

Jacketed straight- T
tube apparatus; g
straight-tube apparatus
heving internal baffles;
tubes of special section.
—Apparatus for cooling,
eating, and extracting
oil and moisture from
compressed air com-
prises a easing a having
within it a corrugated
tube b through which
the compressed air is
passed and which con-

April 23, 1917,

o, T B Ry '\lh""-h
o i . £
| iRl 1

P R
1 Wil il

tains a spindle d with f=
flanged bobbin-like ele- =
ments [ upon it, the 1S
space  between  the * -
casing and the tube =

serving for the cireula-
tion of a eooling or
heating fluid and the =85
flanges g, h ensuring
intimate contact of the
air with the internal
surface of the tube.
The larger flanges h are
d}:‘:.poae& opposite the J
larger portions and the smaller flanges g opposite
the smaller portions of the tube, which is secured
within the casing by nuts ¢ on its serewed ends,
the spindle d being supported by bridges e. The
air enters at o into a chamber ¢ below the casing
and traverses wood-wool &e. n, supported by a
perforated cylinder m, before passing up through
the tube, on which the oil and moisture are de-
posited so that they fall into the chamber i, collect
below a grid j, and are discharged at intervals
through a blow-off pipe k. A hand-hole p permits
access to the chamber i. Several apparatus are
preferably arranged in series so that the oil is ex-
tracted in the earlier ones and the final cooling of
the air and the extraction of entrained moisture
are effected in the later ones. A further appara-
tus employing exhaust steam &e. may be used to
heat the air, or the purified air may be cireulated
through the jacket of the first apparatus to heat it.

rers
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112.537. Oatway, J. W.

/_p FIGA.

March 31, 1917.

O, |
XD |
N 7B 778

I'late appuratus.—Relates to a
honeyecomb radiator built up of
pairs of corrugated plates each
having the corrugations a, Figs. 1,
4, on one face of circular curva-
tere and with deep ends a' flat-
tened at their tops, and the corru-
gations b on the other face formed with tops
flattened throughout their length, the ends b' of
the tops being of the same width as the flat end-
portions of the corrugations on the other face.
The intermediate portions of the corrugations b
are of greater width than the end portions, so
that, when the plates are assembled, as shown in
Fie. 6, the sinuous channels d between the plates
are flattened at their sides and offer little resis-
ance to the flow of the ceoling-liquid.

Jan. 18, 1917.

112.666. Lamplough, H.

i

(rills for tubes; tubes of special :
scction.—A gilled tube A for use in
the radiators of internal combus-
tion engines is formed from a
raetal strip bent along its longi-
tudinal axis and with ifs edges
united to form a longitudinal gill
B. The tube A is of wedge shape, as shown in
section in Fig. 3, and is formed by pressing the
strip around a mandrel. The gill B is corrugated
by means of dies and is soldered along ite edge,
the corrugations being deep at the outer edges B'
of the gill and gradually becoming shallower to-
wards the tube. The tubes have eircular necks
A' for securing to end-plates, and are assembled
in a double row with the gills of each row pro-
jecting towards the other row, the gills thus
forming a spacing means between the tubes. The
gills of one row may be soldered to the tubes of
the other row by dipping or otherwise.

112,800. Electromotors, Ltd., Long-
bottom, B., and Greenhalgh. E. Jan.
20, 1917.

Straight tubes between connecting-boxes; qills
for tubes.—Fxternal Emﬂing chambers for en-

closed dynamo-electric machines are built up of a |

number of elements, the majority of which are
ol one pattern and may be castings or be con-

structed of sheet metal. Fig. 6 shows one con-

. struetion, in which four flanged elements A™are

RKARNRPNA, |

superpcsed in reversed order to form a zigzag
passage a' between the outlet I and inlet ¥ of the
enclosed machine M; a top element Il of another
pattern eonnects the passage a' to the return pass-
age D. The elements A are provided with trans-
verse and longitudinal radiating fins @, «', Fig. Z,
which Figure also shows each element having

three passages a' arranged in parallel. Instead
of being superposed, the elements may be placed
side by side, and, instead of zig-zag paths for the
air, the air may flow through the passages in
parallel streams in the same direction. The ele-
ments may be fitted with cross pipes which are
open to the atmosphere and round which the hot
air passes as it circulates in the eooling chamber.
Specification 16640/15 is referred to.

1i3.088. Soc. Lorraine des Anciens
Etablissements de Dietrich et Cie de
Luneville. Jan. 27, 1917, [Convention
date].

G" H
Plate apparatus; gills for tubes.—Parallel rows
of flat water tubes G are spaced apart individually

' and between the rows by continuous stays H

| G
il 1111
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mnited to the tubes as shown at J, Fig. 4, and to
adjacent stays along their whole length by solder-

ing. welding, or brazing. The assembled block is

mounted between upper and lower collectors C, B,

Fie. 1, the tubes extending into the collectors to |
: The circulating-

give strength to the connexion.
pump connects with a perforated tube K, Fig. 3,

FIG.5. ﬁ
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within the lower collector, and the upper collector
is connected to the cylinder jacket by a tube E.
The radiator may be mounted between the V.
e¢ylinders of an aeroplane engine as shown in Fig.
5, the pipe K in the lower eollector being provided
with attachment-lugs F, Fig. 1.

113,298. Pease, E. L. Jan. 16, 1917.

FIG.3. _
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Plate apparatus; gills for tubes.—In heat-ex-
change apparatus suitable for heating the air en-
tering buildings &e. of the kind comprising verti-
cal metal gill-plates or strips which direct the air
&ec. entering at the bottom of the apparatus up-
wards over and in contact with heating surfaces,
the edges of the metal gill-plates are bent over

snd brought into contact with one another so as to
fcrm a continuous airtight wall on each face of
the apparatus, The edges of the plates 3 strung
on horizontal heating tubes, as described in
Specifications 4154/15 and 104,721, are bent over
so a8 to form a number of separate vertical air
passages. A flap 10 at the bottom of the passages
controls the entrance of air either from the room,
or from the outside atmosphere by way of ducts 9.
A damper formed of sliding perforated plates may
be used in place of the flap 10. The supplies of
air from the inside and outside may be controlled
saparately. A removable dust-collecting trough

" may be fitted in the apparatus at the bottom of the

alr passages.

Specification 103,492 also is re-
ferred to.

e ——

113,331. Munster, Simms, & Co., and
Eves, C. W. Feb. 23, 1917.

FIC.9. 3

I L

Concentric or jacketed straight-tube apparatus,
—Surface apparatus of general application but
designed particularly to heat air in internal-com.
bustion engines comprises a pipe around which is
wound a spiral of wire between headers. The
wire coils form & support for a cover of thin metal
or non-metallic material either in the form of
sheets or of bands which are wound around the
coils and secured to the headers. The fluid to be
lieated or cooled enters through holes in a header
b*, Fig., 9, circulates numug%he} coils A inside
the casing 13, Fig. 6, and escapes through a lateral
outlet b which is shown on a separate sheet-metal
cover C, Fig. 9. The wire spirals are preferably
of half-round section to increase metallic contact

with the pipe.

113.346. Robinson, P., (trading as Morton
& Co., R.). March 7, 1917.

Field-tube and like apparatus.—Relates to sur-
[ace-apparatus for heating or beiling liquids such

. as wort of the type in which a series of base tubes

cerrying internal and external vertical circulating
pipes are fixed in the copper or like heating-vessel

 and econnected to a eteam supply and a condensed-

steam outlet. The apparatus comprises a hollow
central body A divided into two compartments 23,
23! by an horizontal web 11, and a number of base
tubes B', B?, radiating at equal intervals from
the central body A and divided by an horizontal

| diaphragm 8 into upper and lower compartments

9 10, communicating with those of the central
body A, and a series of Field-tubes 16, 20 carried
by each base tube and having the inner tubes 20
connected to the diaphragm 8. The flow of steam
tekes place through the inlet 5, through the lower

. compartments 9 of the base tubes B!, up through

the inner tubes 20 and downwardly through the

16




outer tubes 16 to the compartment 10, and thence
through & boss 22 in the central body A to the
outlet 6. A central Field-tube 25, 27, is con-
nected with the central body A. In the arrange.

CLASS 64 (iii), SURFACE APPARATUS &e.

i i

ment shown, four base tubes B?, B2, B*, B¢, aro |

employed, but any suitable number, preferably
not exceeding six, may be nsed. A coil D, Fig. 2,

FI1G.2.

surrounding the tubes B!, B?, and having a
steam inlet 29 and outlet 30 may be arranged
near the bottom of the vessel 4 and used for heat-
ing the liquid while the vessel is being filled, and
before admitting steam to the Field-tubes, thus
preventing caramelizing of the liquid in the latter
tubes. The tubes 16 are held in their relative

| ULTIMHEAT ®
T - | VIRTUAL MUSEUM
positions by means of a member havingia number

of radiating arms provided with holesy~ii "
which pass screws engaging recesses 19 in the
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caps of the tubes 16. These arms may also sup-
port an inverted conical funnel over the series of

. tubes 16, the hot liquid rising up inside the funnel

and flowing down over the outside.

113,651. Goudard, M., and Mennesson,

M. Feb. 27, 1917.
FIG.L '

Plate apparatus.—In radiators for inter-

nal-combustion engines of the kind com-
prising elements a formed of stamped sheet
metal plates spaced apart by perforated dis-
tance rings b forming supply passages, a
group of elements is arranged on each side
of a central supply passaga d' from a reser-
voir ¢ and a corresponding central outlet
d*. The elements may be shaped so as to
be easily centred, and the distance rings b
are preferably formed from rolled sheets of
such a strength that they may be erushed
so as to form a good joint when the ele-
ments are assembled on bolts h. End
plates f secured to the reservoir are held
in position by the bolts h, so as to relieve
the elements from stress. Where long
elements are employed they may be spaced
apart by tubes i seated in seamed openings
and carried by rods i*, or the elements may
be formed with stamped bosses. A cen-

tral upright stay j may be provided.

]|

8

Ps 35935 T




Il

ULTIMHEAT

VIRTUAL MUSEUM 113,652. Bartholomew, &. A.

®

CLASS 64 (iii), SURFACE APPARATUS &e.

Feb. 27, 1917.

Gills for tubes; straight-tube appara-
tus having internal baffles in tubes.—
The exhaust from the engine is used to
heat the vehicle by means of radiators,
consisting of pipes R, Fig. 8, which
are connected by elbows R' with the
branch pipes C and are fitted with
baffles R* carried on a central rod R?,
and with external radiating flanges S.
The radiator shown is fitted in the floor
of the vehicle and is enclosed in a
double walled casing the inner wall T
being ribbed to form passages T' down which the
air passes, thence through openings at T? to the
radiator. The heated air rises through a grid U!
A modified form is placed under the driver’s seat
and is enclosed in a single-walled perforated
casing.

113,907. Finne, W. L. July 12, 1917.

Tubes of srecial sec-

tion. — In horizontally- | .
disposed pipes for the | %
coils of gas condensers g
in which water &e. runs 7
over the outeides of the f 5

g

pipes, the ends of each
pipe section have con-
centric flanges as
shown, the flange 13 of
the upper section over-
hanging the flange 8 of
the lower section to pre-

- e

RGO

vent water entering the recess 10 in which suit-
able packing is placed. Condensed liquid enter-
ing thisg recess from the inside of the coil forms
a liguid seal aiding the packing in maintaining
the joint. Cooling-water overflows from the re-
cess 15, and, to cause the water to fall from pipe
to pipe in divided streams, each pipe section is
provided with projections 16 on the under side.

114,140. Lovekin, L. D. March 6, 1917, |
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Straight tubes between headers; drip inter-
ception devices.—The tubes of a surface con-
denser are divided by a partition in the water

chamber into primary and secondary groups,
the primary group extending over the secon-
dary group and down at each side, the

arrangement being such that water of condensa-
tion from the space traversed by the primary

Convention date].

18
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CLASS 64 (iii), SURFACE APPARATUS &e.

group is prevented ifrom entering the space tra-
versed by the secondary group. The secondar)
group of tubes ¢ extends down to the bottom of
the condenser shell and has vertical sides and a
V.shaped top corresponding to the sides and top
of the partition C® in the water chamber C. In-
clined baffies f', ' at the top of the secondary
group and among the tubes of the primary group
E direct the water of condensation into vertical
spaces H between the groups. Additional baffles | it is not disturbed when the end
f parallel to the baffles /' may be arranged be- = cover 8 is removed. Tha skeleton
tween the tubes of the secondary group. Longi- | cover may be formed integral
tudinal perforated plates G extending through the | with the water-box
middle of the secondary group form an air pass-

age ¢ in communication with thé outlet. The

plates G are connected at their lower ends to in-

clined plates G* and an horizontal plate G*, which

closes the bottom cf the air passage. A short o
pipe G* dipping i]ntcn ba liquid seal 1a-rr,nm:n.d the out-

let opens Into the bottom of the air passage | )

thl'ﬂu%h an HPEI’tUl’-E‘. i]:l t«he. Plﬂt-EJ ﬁ{j' B.Il{-l ti})'lE' PiIUJB : 1154:654]].];‘i1§t?g]1§51 E. Grg and Hﬂallg J. e
A* connected to the dry-air ejector extends : g i

Tube-plates, constructions and

- Jorms of—A tube-plate 5 of a sur-
| lace condenser is maintained in
position by tension stays 9 con-
nected to a separate skeleton cover
or grid 6, which is so secured that

through the pipe G*. The condensate pump is S FIG.1. Lo )

connected to the outlet A®.  Alternatively, the | it Loes

pipe A* and the outlet A® may be closed and s2H :

the outlet A7 connected to a wet air-pump. Short = . -
angle-irons f° are secured to the edges of the £ _ j

plates f, /', F to cause the water to flow off the - sz
plates in a number of displaced streams instead

of in continuous films. Instead of two steam in- i = &
lets A, the steam may be led into the sides of the “ . 1777 S

primary condensing space through a single inlet
divided by a partition.

114,164. Baufre, W. L. de. Oct. 24,

1916.

-

FIG.l.

Coil-tube apparatus; serpentine-tube apparatus,

. —In apparatus of the type comprising a coiled or
serpentine tube arranged in a chamber or cell
provided with partitions forming a eircuitous pass-
age, and particularly adapted for refrigerating
. plants, a number of distinet coils 5 in parallel
' layers are arranged in a shallow chamber having
' eurved partitions 6, 64, Fig. 1, or straight par-
titions 6%, Fig. 2, the coils being connected
through common supply and discharge boxes 12,
| 13 within the chamber to single inlet and outlet
| pipes 124, 13«, The fluid to be cooled passes
. through the coils and the water or other cooling
fluid through the chamber, either in the same or

- in the opposite directions. Several chambers or
cells may be employed. According to the Pro-

) Straight tubes between headers.—In evapora-
tors in which the vapours are compressed, as by a
steam jet 33, and used for heating the liquid, the
heater consists of vertical tubes 6 around which
the compressed vapour flows towards the centre

and the outer wall alternately in a path formed
by baffles 22.

visional Specification, the coils may have separ-
ate inlet and outlet pipes, and several chambers
or cells may communicate with each other so that
the cooling-fluid flows through them in series.
Reference has been directed by the Comptroller

. to Specification 936/74, [Class 55 (1), Coking

&e.].

19 155
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VIRTUAL MUSEUM | 114,798. Soc. Anon. des XEtablisse- | apparatus, vapour flows at a high speed through

ments L. Bleriot. Oct. 27, 1917, [Conven- | annular spaces D formed by jackets placed

tion date]. : | around the tubes B through which a liquid is

passed. The jackets are expanded into two inner

tube-plates d, ¢, and project a certain distance

beyond the tube-plates. The vapour is supplied

by a fan or by an injector P connected by a pipe

O to the space between the lower tube-plates so

. as to draw uncondensed vapour again into ecireu-
lation through the jackets.

114,863. Pease., E. L., Bell, A., and
British Still Tube Co. March 6, 1917.

Plate apparatus.—Radiators for aircrait engines
&c. having a central opening ¢ and upper and
lower headers a, b, are provided with interme-

| diate collectors or headers d, d' extending across [
{l the radiator and forming the upper and lower )
| -| sides of the opening, in place of an annular col- AR
i lector, as formerly. The cooling-elements ¢ com- =a / T, Wi
il prise corrugated plates united at their edges, and — \ e,
| the headers d, d' are preferably formed by front | \oerh %
' and rear parts of channel section, as shown in |- i \ '(ﬁb :
Fig. 4, the elements being united to the flanges ) 28 }_,_.—“-f;’-.-%}
of the parts. The flanges towards the opening J P‘x
are connected by a plate or eheet to complete the i:".‘;éﬁ.:,'f:
header and form the sides of the opening and the i \:'-E-::_
side walls of the radiator are strengthened by | TR AT NCEE
plates €', f. ! _:‘ - e s |
s 4:1‘:&;‘:1
114,838. EBarbet et fils et Cie., E. 4 F_E’E‘ﬂ“fr
March 381, 1917, [Convention date]. ( M
Cans st FIG.2. Straight tubes belwoen headers.—Relates 10

apparatus for heating air in the ventilation of
buildings, drying of fabries, &e., in which the air
P ' is blown by a fan 28 or drawn over the surfaces

: H of heating tubes furnished with radiating gills or
plates. According to the invention, the appara-

7 | tus is built up of two or more units or sections 1,
B Figs. 1 and 2, each comprising heat-conveying

. tubes 4 passing through heat-distributing plates
D or gille 5 and provided with end heaters 2, 3, pre-

. ferably of rectangular shape, adapted to fit to-
. gether so as to form the side walls of the conduit
. through which the air passes. Steam is supplied
to the sections through a common supply pipe 14
‘ having valved branches 12 and intermediate sup-
ply pipes 18, and the condensed steam is led
away through a drain pipe 17 with branch con-
i nexions 15 and through intermediate drain pipes
TR 3 ‘ 19. The front header 2 of each section is divided

by a horizontal partition so that steam entering a
section from a pipe 18 passes to the rear header
and returns to the lower part of the front header,
= ="} whenee it is conducted to the drain pipe 17. In
the arrangement shown, the sections are arranged
in two tiers of four sections each and the pipes 18,
19 are inclined and so connected with the see-

20

Concentric or jacketed straight-tube apparatus.
—In tubular evaporating, condensing, or cooling
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tions that by operation of the valves 13, the first
section of the lower tier or the last section of the
upper tier can be cut out independently, the other
sections being cut out in pairs. The number of
the tubes 4 used in proportion to the number of
radiating plates or gills 5 is chosen according to
the temperature requirements. In order to facili-
tate the introduction of a cleaning tool or of an
expanding tool for conmnecting the tubes to the
plates 5, the headers 2, 3 may have removable
end plates or be provided with openings opposite

[—*q:j
{} FIG.2 |
P 25 4 | 3
3 i e 1‘
b fLe e
ot

il |1 fﬂj

the tubes closed by serew plugs. A cover plate 25
forms the upper wall of the air conduit. Modifi-
cations are described in which the tubes are
arranged vertically to form a high battery of
small depth and in which the tubes are arranged
horizontally to form a battery of small height,
the headers being coupled directly with the steam
supply and drain pipes.

114,945. Finne, W. L. July 12, 1917.

FiG.I.

o

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

VIRTUAL MUSEUM

pipe section. The pipes are supported in.ike

troughs upon webs having apertures for the cir-
culation of the cooling liquid. A bridge-piece 16
at the outlet end of a trough maintains the liquid

FIG 7 FIG.2.

| level in the trough above the top of the enclosed
pipe. The pipe sections are joined together by
‘ the liquid-seal joint described in Specification
113,907.

115,055. Pluperfect Xce Co., and
Wheater, J. W. Jan. 23 1917
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Field-tube apparatus.—In plate apparatus for
ice-making in which a series of concentrie tubes
B, C are connected to a header beneath the freez-
. ing-tank, as described in Specification 13280/09,
the outer tubes B are screwed into bosses @' on
the upper side of the header section A, and the
| inner tubes are screwed into plugs E, Fig. 1, E',

Fig. 7, or E", Fig. 8, inserted from below, the
. plugs being provided with porte or passages so as
to enable the refrigerant to flow in series through
the concentric tubes. TIn the arrangement shown
in Fig. 1 the plugs serew through lower bosses a?
and bed against a packing a*, and ave provided
with opposite ports e%, ¢” and a central passage
6®. A stuffing-box a*® is provided around the
plugs. In the modification shown in Fig. 7, the
plug E' is screwed into a cross-web or mid-
feather a®, and is provided with through ports e
and a central passage e¢'?. In the further form

21 - .
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shown in Fig. 8, the plug is formed with a cen-
tral bore €' only, and is inserted through an
apertured boss a'* closed by a separate plug H.
The headers are formed with spigot and socket
end and with attachment flanges, and may be of
rectangular section. In some cases the plugs E
may be tapered and held in position by outer
closing caps, the stuffing-boxes being dispensed
with.

—_—————— = e e e

115,141. Snow, ©. J. .luly 3, 1017,
Straight tubes

between connect- FIG.I.

ing bores. — In B

order to distribute e—t= T

the steam evenly in » et b-tiaig

a surface condenser

aceo ,
o

1
in which the air '“‘"E s \
and vapours are 3 g ° “
cooled and with- -
drawn  separately pdagesssil
from the water of
condensation, the
condenser is pro-

vided with a basal
bafle - plate 9
formed with both
lateral and central
ports 12, 13, and is

' 22 below the basal baffle plate.
' outlet 18 is formed with upstanding throats 20.

| bolts located between the sections.

also provided with lateral baffle-plates 10 formed
with ports 17 and arranged above the basal
bafile-plate. = A longitudinal trough 14 collects
the water of condensation and leads it to a suc-
tion outlet. Air ports 16 in the sides of the
trough 14 eommunicate with the air-cooling space
The air suction

The water-tubes lie elose to the side walls of the
condenser and also to the baffle-plates.

115,282, Urwick, A. J. ilay 10, 1917,

Straight tubes between headers.—In radiators
comprising separate detachable sections connected
by hollow caps or terminals to stepped faces on

| the top and bottom headers or tanks, the sections

are held in position by yoke-pieces engaging two
adjacent terminals of the sections and secured by
The hollow
caps are formed with cranked spouts for con-
nexion with apertures in a stepped face in about
the central plane of the radiator. In the con-
struction shown, the sections | comprise a series
of water-tubes soldered to plates s forming parts
of the hollow terminals m provided with spouts t.

" The inner plates d of the tanks are of cast alu-

minivm, iron. or other metal, and the bodies a
are of sheet metal and adapted to fit into grooves

| ‘I | FIG2.
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|! ¢ in the cast plates. Solder is run into the
Il grooves and adheres only to the sheet metal, so
| that the bodies may be readily removed by un-
1 serewing bolts g.  The yoke-pieces wu, having
tongues w and recesses x, are secured by studs 7
‘ screwed into bosses g on the stepped face, and
! the joints may be hidden by a hinged or other per-
| forated cover y. The side frame ¢ may be of
1 pressed metal. The joint between the plate s
and the hollow terminal m may be made by wire
caulking and solder, the ends of the wire being
allowed to protrude to facilitate dismantling.

P €

R LT R S A

R -
— ——— =
1

T — -




e O G0
T I
ULTIMHEAT®
1 VIRTUAL MUSEUM |

CLASS 64 (i), SURFACE APPARATUS &c.

115,652.

Robinson, P., (irading as Morton & Co., R.).

March 7, 1917.

(Concentric or jacketed straight-tube apparatus;
straight tubes between headers.—Relates to coun-
ter-current apparatus intended particularly for
cooling milk, of the kind in which the cooling
liquid flows in a zigzag course through a series
of horizontal pipes connected by headers, and the
milk flows through groups of small pipes inside
the horizontal pipes. To prevent leakage of
liquid through the pipe connexions in the headers,
each group of internal pipes B is mounted in end
collars 9, 10 secured by glands 14 in the headers.
The gland at one end of a group of pipes presses an
external flange 12 on the collar 10 against a der-

116,786. Xarrison, A. D. July 17, 1917.

FI1G.)
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Plate apparatus.—Relates to apparatus of the

type wherein two sets of plate elements arranged |

alternately are clamped together by bolts, the
plates being spaced apart by flanges or distance
pleces &0 as to form compartments through which
the fluids flow in separate paths. Each of the
plates of one set is formed with four apertures
arranged coaxially with the inlet and outlet con-
nexions for the fluids, and =ibs on one or both

--=23

| matine or like packing-ring 15.

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

connexion,

faces of the plates form spiral or sinuous pass-
ages for the flow of the fluids through the eom-
partments. Each plate 6 is provided with a

. flange 12 and with openings forming inlet and out-
| let pockets 8, 9, 10, 11 running axially of the

plates, apertures 13 being formed in the sides of
the openings to provide communication between

the pockets and the passages between the plates.
Ribs 7 on each side of a plate form spiral pase-
ages for the two fluids, the passage for one com-
munieating with the pockets 8, 9, and the pass-
age for the other communicating with the pockets
10, 11. Plain plates 2 having openings corre-
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fnding with the pockets are placed between the
ribbed plates. In a modification, two of the
pockets are disposed at the centre instead of at
the periphery of the plates. The plates may be
square and have pockets at the four corners, the
ribs being straight and arranged to cause the
fluids to take sinuous courses. The apertures in
the plates may be so arranged that the fluids flow
through two or more of the compartments in
series,

117,070. ®Barbet et Fils et Cie., E.
sune 21, 1917, [Convention date]. Addition to
114,838. Drawings to Specification.

Straight tubes between headers.—In the ap-

paratus described in the parent Specification, the |
tubes are so spaced as to allow of dispensing with |

the use of sheaths while obtaining the desired
veloeity of the fluid.

spaces between the tubes,

117,972. Contraflo Condenser & XKin-
etic Air Pump Co., and Higgins, C. F.
Aug. 21, 1917.

Straight tubes between headers or comnecting
boxes.—A surface condenser divided into a series

118,375.

Eruce, A. H., and Baynes. C.

Gills for tubes.—A circular or like pipe element
of a heat exchanger or radiator is cast with
radial ribs A, B and central longitudinal webs C,
a larger number of ribs being formed on the out-
side of the element than on the inside. Secrewed
connexions D are provided in the top and bottom
of the element.

118.392. Burleigh, J. W.

Straight-tube apparatus.—The air

A fan or mechanical blower |
is used for circulating the vapour through the

March 2, 1918.

of compartments ¢-g by partitions having ports h
so arranged that the steam takes a zigzag course
is provided with a removable hot-well n, the top
n' of which forms the bottom of the condenser
compartments, 0il and water in the exhaust
steam are deposited on a ribbed plate s attached
to the removable inlet cover t. The first con-

FI1G.2.
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' densing compartment g contains two groups of

tubes and is made larger than the other compart-
ments so as to offer less resistance to the flow of
steam. The condensing water may flow through
the groups of tubes on the first condensing com-
partment and through the second and third com-

. partments either in series or in parallel.

Nov. 28, 1917.

a thin metal radiator 18 surrounded by a cover
or casing 22 through which cooling air or water

contained | is forced by means of a fan 25 or pump. Annu-

within a totally-enclosed dynamo-electric machine | lar frame.members 7, 14 supporting the radiator

is civeulated by means of a fan 17, Fig. 1, through |

24

are mounted on turned seatings 4, 11 on the end
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bearing-brackets 1, 9 so that the 1'ufliutor may bt.
adjustable circumferentially. A zigzag path is
formed through-the radiator 18 by the use of hol-
low walls 21 which are preferably in connexion
with the atmosphere at their upper and lower
ends and also at the ends connected with the side
walls. The radiator is secured to the frame-
members 7, 14, 30 by means of flanges thereon
and plates 27, 28, 31, 32. The hollow walls 21
may be of V or triangular cross-section.

119,450. Sonneborn, C.
[ Convention date].

Sept. 21, 1917,

e Gy g

oV, -

rw

Plate apparatus; qills jor tubes.—Tanks es-
pecially for use with transformers are constructed
by welding together the flanges 3 of U.shaped
units a, bending the sheet thus formed into shape

 tween headers.—In a

- gases 18
- well within the rest

- tubes from a point

. baffles and deliver it
- into  the

gether the terminal flanges, and securing a bot-

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

-

secured to the upper portions 7.

119,654.
tric & Manufacturing C€Co., (Assignees of
Hlarliurt, R. N). Oct. 1, 1917, [Convention
date].

Straight tubes be-

suriace condenser,
the outlet 6 for air
and non-condensable
arranged

of tubes, and balfiles
7 radiate among the

near the outlet. The
lower baffles receive
the condensate de-
posited on the upper

crescent-

} shaped steam space 5

to form the side walls of the tank, welding to- |
25 .

between the tubes and the casing.
14793/14 is referred to.

Specification

British Westinghouse Elec~
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119,948. Craddock, J. €. B. Dec. 3, leig for the incondensable gases and the drain h
m = i 1917. for the condensate are arranged at the back of the
| “ . Straight tubes belween FiG 2. - heating-compartment remote from the vapour in-
| headers. — Radiators for
' motor-vehicles are built up
of sections each comprising
| a row of tubes ¢ perman-
ently attached to top and
bottom strips d, ¢, which
are assembled edge to edge
. to form the inner plates of
it common headers a, b. The
| strips have engaging grooves
and recesses to form a tight
joint, and the sections are
il secured together by bolts
g, 1 passing through lugs
Wil f. h on the strips. The
| tubes and strips may be cast in one, and the
i | tubes may be ribbed or gilled. Dummy sirips
' may be used where a dfmmmcl section has been
removed Packing may be mnp]m ed between the
| strips and between the flanges j, k of the headers a
and the outermost strips. ‘:apemﬁmtmnq 488/83,
[Class 122, Steam-engines|, 18196/06, [Class
12, Distilling &e.], and 26771,/10 are referred to.
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‘[ - Tubes of speciul section.—Ap paratus for cooling i
‘| lubricating oil comprises a series of small fat g
| tubes 19 between end plates 20, 21 forming parts 3
i of chambers 24, 25, 26, the whole being ﬂliitllf’ed ;
il adjacent to the periphery of a fan nrt:ulal;m” ; || OO %l
| cooling air between and around the tubes. The - WEF _,__=,_.4 -
‘ /| a.ppmatua may be arranged within a fan casing, 1111 itttem BN RN
H | as shown in Fig. 3, the tubes being set in the | W ':1 t
Hb direction of the cwmrrent of air, or Tt may be A L LT | B 1'1 "ﬁ'l iF A A
III arranged to surround a fan mmpletely so as to | ¢ L 1 }'P \ _ :| Iﬂi } ,; Y 8
| form a protective cage. More than one row of | : L —4 I ‘ ! ;
| i tubes may be mnplnye-ni. g T ! HH { 8
(1E1] s ' [ i
' i : | 1
I = Ll o g e L= S
'! 120,276. Herriot, W. S., (Deerr, N.). Nov. | “ﬁ.s S eyt Illllilllll'l s
it 12, 1917, ‘“-‘.. 7 .,
I e E@Z}/w@h
il J Straight tubes belween headers.—Relates to an | i s @
I |' evaporator intended particularly for evaporating s ""“"“‘
|I solutions such as beet and sugar cane ]UH"E‘:E. tan |
| bark extracts, and the like, of the kind in which | lets d, and the compartment is divided by one
the heating steam or vapour flows around vertical | or more pairs of partitions j forming downtake
tubes between rectangular tube-plates. The out- passages n. The incondensable gases pass off
I
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through perforated tubes y depending from the

outlet pipe g. The condensate outlet pipe |

h is arranged directly below the tubes 4y,
and is connected to the heating-compart-
ments by tubular branches The inlet pipes =
for the solution are perfﬁl‘ated and arranged be-
neath the bottom tube-plate on eaeh side of a

downtake passage. The concentrated liquid is |
withdrawn through a perforated pipe v placed |

directly below the downstroke passage and beneath
perforated V-shaped deflecting plates t. The bot-
tom tube-plate is inclined downwardly towards
the outlet pipe h. The heating-tubes are spaced
so as to form paths for the steam or vapour.

120.339. Smith. H., and Watson, S. G.
April 19, 1918.

FIG.6.
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Honeycomb apparatus.—The ends of the air |
tubes of radiators of the honeycomb type are spaced |

apart by distance members in the form of short
thimbles 4, Fig. 2, open at one end, or U-sectioned
strips 4, Figs. 4 and 6, at the back and front of
the radiator, whereby the water space 5 between
the air tubes 2 is increased. The sirips may
have parallel sides, or be scalloped, so as to fit

the ends of the tubes more closely, and where a |

bow, V.shaped, or concave front is desired, the
distance members at the back may be of a dif-
ferent width or size from those at the frent, as
shown in Fig. 6, or omitted altogether. The
interstices between the distance members and
the ends of the tubes are filled up during the dip-
ping process.

120,368. Scc. Anon. des Ateliers de
Constructions Mécaniques Escher,
Wyss, et Cie. Nov. 21, 1917, [Convention
date].

Gills for tubes.—Heat-exchangers are provided
with ribs formed by U-shaped sheet-metal plates
3 secured in place by inner and outer rings 12,
13, 14, 15, and by dipping in solder. The plates
and the rings are notched to interengage with
each other. For long tubes, the ribs are disposed
in groups along the length.

(For Figures see neat column).
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120,546. General Chemical Co., (Assig-
nees of Jahn, F. W, de). Nov. 3, 1917, [Con-
vention date|. Drawings to Specification.

Concentric or jacketed straight-tube apparatus.

- —The Specification as open to inspection under

Sect. 91 (3) (a) describes the subject-matter of
Specification 124,762 (catalytic production of am-
monia) which includes a tubular heat-exchanger.
1his subject-matter does not appear in the Specifi-
cation as accepted.

120,605. X.o-Thermo Patents, Ltd.,
Longbottom, B., and Greenhalgh, E.
Nov. 9, 1917.
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Gills for tubes.—In apparatus for cooling en-
closed dynamo-electric machines by ecirculating
air through the casing of the machine and
through a heat-exchanging device, as deseribed in
Specification 16640/15, the heat-exchanging de-
vice consists of two vertical portions, consisting
of similar umits and connected by a horizontal
casing at the top, so that the heat-exchanging
surface can be Inereased or diminished as re-
quired. To junction pieces B mounted on the
dynamo easing are secured series of dished plates
D, B, with central openings, fitted together as
shown. The plates D have flanges on their outer
edges, into which the plates E fit, and the plates
I have flanges ¢® on their inner edges, into which
the plates D fit. In a modification the plates D, E
have interlocking flanges at both the inner and
outer edge. The structure thus formed is held
together by a vertical bolt H connecting the
junction-piece B to-the horizontal casing C at the
top. On the bolt H are threaded baffle-plates J
separated by ferrules h!.

27 -
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120,875. Soc. Anon. des Etablisse- grooved roller ¢ and an inclined former with a
“sments . Bleriot. Nov. 7. 1917, V.shaped upper surface b*, the edges of the strip
gﬂ'ﬂnwnﬁnn date]. Void [Published wunder | then passing between intermeshing helical rollers
Sect. 91 of the Act]. ' f, g which press together and corrugate the edges.

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

121;065- Guﬁk&, G. £. .'J"'L]}l'l] 13, 1918. The Edg&ﬁ a6 secired }1‘1.-‘ ﬂﬂ](li’“l'in{,{ &0 Tha vollars

Honeycomb and like iparatus.—Tubes : o B DR : m 4
. Y | .-:‘I ;] appi ; lll.llu.:-a for ¢, f, g are positively driven. The finished tubes,
motor-car and like radiators of the kind made | which are of general V cross.section are nested
by folding a strap along its central line and then | together to form the radiator with th D e oF

L . 5, 3 = = . ; e OIS i
pressing tngeth_&r anﬂ ‘curnlgah}];: the edges, are the ¥V alternatelv in opposite directions, as shown
made by passing strip material A between a | in Fig. 6, which shows four tubes so Al

7777 A

121,177. Smith, D. J. Dec. 5, 1917.

Straight tubes between headers.—
Relates to means for cooling and
filtering gas particularly for use in
connexion with suction-gas plants
for internal-combustion engines.
The apparatus consists of two |
headers A, B connected by means
of tubes. The header A is divided
by partitions L, L*, L* and the
header B by the partitions L', L%
The gas enters at C, impinges on
batfles I, and then passes down &
tube E to the header B. The tube
5 is jacketed and water flows
around it, entering at G and passing
out at H. The outer tube F may
be provided with rubber packing-
rings to allow for expansion &ec. The
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gas passes up through the pipes K, K'. im- | 5, by means of junction pieces 17 whicl Seréw on

pinging on baffles 1°, thence through the | to nipples 10 projecting radially from the fitting. §

pipes K*, K* to the filbers M, M'. The baftles The inlet and outlet passages 12, 15 in the fitting
1 &c. are mtegral with cover.plates J so that | open respectively into the ends of the inner tubes
they may be removed for cleaning, TIf de- | of the coils and into passages 8 on plugs in the
gired, pipes for the passage of cooling fluid may | ends of the outer tubes. The coils are kept up-
be arranged to pass through the pipes K, or the | right by supports loosely fitting between flanges
cooling may be accelerated by blowing air &e. cn | 4, 5 on their upper ends.

the pipes K. Speecification 120,599, [Class 55 (i),
Coking &ec.]. is referred to.

121,313. Portham, R. S. Nov. 13, 1917. | 121,905. Gilbody, E. €. May 31, 1918.

=

Honeycomb and like
tube  apparatus. —
Radiators for motor-
cars &c. are formed of
; a series of tubes, the

— 3 ends of which have two
L -J |
! . | sets of tongues a, b, the
ESs ¥ ) . tongues @ being bent
back to form distance pieces, while the set b are

Straight tubes between er_drr.‘-*.—.in evapora- | folded into adjacent tubes, after assembly, to hold
tive condenser or cooler consists of a S‘Hltil.)l]ﬂl'}' | them tovether.

heat-exchanger comprising radial tubes 3 com-
municating with a distributing-chamber 4 and a Y. M T
collecting-chamber 5, together with a rotary
liquid-supplying device 7 mounted above the | 191.90%7.
tubes so as to drench each tube or group of tubes .
in succession with liquid. Air, preheated if de-
sired, is caused to flow over the tubes 3 for ex-
ample by means of a fan 16,

Ciarkson, T. Dee. 27, 1917

- .

121,581. Morton, J. C. Dec. 21, 1917,
[Convention date].

e
Cre i {

A . g
e
v

Coil-tube apparatus.
séteam coil for a salt-water
evaporator consists of an
outer coiled tube 2, Fig. 1,
closed at its upper end and
having an inner tube 1 open-
Ing into the closed end of the
outer tube. The outer tube
15 preferably of oval cross-
section. A number of coils
are connected to a steam sup-
ply and outlet fitting 9, TFig.

Straight tubes between headers.—In radiators
or condensers for motor-vehicles comprising a set
of parallel tubes A extending between headers
D, G, one of the headers D is rigidly secured by
bolts &e. to side frames E carried by a frame
part F of the vehicle, and the other header G is

24 -




i

DES0)
I
ULTIMHEAT®
IRTUAL MUSEUM

CCoo;
mﬂfﬂ CLASS 64 (iii), SURFACE

1 éely movable with respect to the frame, to allow

far expansion and contraction of the tubes, which
are rigidly connected to the tube plates B, C. |
' pressed between a turned-up end 8 of the tank
' and a

The tube-plates at the parts between the tubes
may be thinner than usual. The movable tube-
plate C is provided with end extensions C! located

o FIG2
5 of 6.0 o1f

gonls

-

=
L=

O

------

between flanges E* of the side frames and guided
by bolts H passing through slots in_plates E?,
rattling being prevented by springs J. The ex-
tensions may be formed with grease chambers (*
fed from cups K.

and Wade,

122,205.
P. W.

Bowman, E. J.

June 19. 1917.

Straight tubes between headers or conmecting
bores; honeycomb apparatus.—The circulating

tubes of a radiator for mternal-combustion en. |

gines and other condensing, heating, and cooling
apparatus are secured to the tanks in a water-

=

APPARATUS

&e.

of dove-tailed or other shaped rubber members 4
fitting in similar grooves formed in the tanks, and
as each row is assembled the rubber is com.

plate 12 actuated by a set.screw and car-
ried by a detachable plate 10 The tubes 5 may
be eylindrical or flat tubes and may be formed with
gills. In modified forms each row of tubes may
be replaced by a series of zig-zag tubes 39, Fig.

' 16, connected to small tanks 35 secured in posi-

tion by rubber members as 4, or tanks such as 35
may be connected by three large vertical tubes

. connected together by radiating members, or by
- one chamber which is honeycombed

with air-
cooled partition tubes. In modifications, the rub-
ber members 4 are held in place by metal plates
secured in position by key-pieces or by a screw

- carried by a pivoted member, or, as shown in

Fig. 10, the members 4 are carried by metal

| members 27 secured to the tanks by lugs 28 and

tight manner by the compression of rubber mem- |

bers which surround the tubes tightly, the
arrangement facilitating repair and tending fo
prevent fracture. The arrangement is such that
each row of tubes may be dismantled separately
from the rest. As shown in Figs 3 and 4, a
series of tubes 5 are secured between the upper

tank and lower tank 1 of a radiator by means |

serews 20 which serve to compress the members
4. In a modification a metal member with turned
up ends embraces the tubes 5, and one of the
turned up ends is fitted with an adjusting screw
for compressing each member 4.

122,500. Reavell, J. A., and Kestner
Evaporator & Engineering Co. .Jan. 31,
1915,

Concentric or jacketed straighl-tube appara-
tus.—In horizontal concentric or jacketed tube
apparatus for use in the manner described in

Specification  24024/99, [Class 32, Distill-
ing &ec.], to prevent the lower elements
from being filled with water of condensa-

tion, the water is collected and withdrawn inde-
pendently from the jacket or outer tube of each
element. One of the headers of the apparatus
shown, in which a number of concentric tubes are
connected in series, is formed with water-col-
lecting pockets a®, which are connected to a com-
mon drain pipe «*. In a modification, each of
the internal tubes B is replaced by two smaller
tubes through which the liquor flows in series.

122,563.

Field-tube apparatus.—In a condenser or cooler
of the kind in which the cooling fluid flows
through Field tubes 8 surrounded by jackets 11,

Brown, A. W. April 22, 1918.

30
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through which the fluid to be condensed or cooled | between two transversely ribbed eylindri 1 tubes N
is directed in close contact with the tubes, the / 52, 53', and these tubes are located ween

internal tubes 7 of the Field tubes are provided

FI1G.L.

AT

I |

-l

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

122,626. Shaw, E. Jan. 25, 1918, [Con-
vention date].

Loop-tube and plate apparatus; tubes of special
section.—Iin an apparatus for the exchange of
heat between two volumes of flowing fiuids, the
formation of films of low conductivity, which may
tend to accumulate on the surface of the duects, is
prevented by leading one or both of the fluids
through ducts shaped so as to give a continually
changing direction to the flow therethrough. In
the construction shown in Figs. 1 and 2, the
apparatus comprises a series of casings or coil
containers 1, 2, 3, 4, each of which is provided
with a tortuous duct 5 formed by alternating
bosses 6, 7, and through these ducts are led a
series of pipes 10. The ducts 5 and pipes 10 of
adjacent casings are connected at their ends,
and one fluid is passed through the pipes 10, and
the other fluid in the reverse direction through
the ducts 5. In a modified construction, a series
of pipes, each of which is bent into a number of
figure-eight loops, are located in a single casing
through which a flow of cooling liquid is main-

ed. In another modification, an inner duct
or pipe of substantially rectangular cross-section
I8 formed either from a cireular tube or from
two plates 44, 45, Fig. 7, brazed together, and
15 transversely corrugated, with the corrugations
of the upper surface alternating with those of the
lower surface, as shown. In a further modifica-
tion, Fig. 12, an inner annular duct is formed

outer and inner casings 46, 51, so that a flow of
fluid is arranged through the duct from an inlet
55 to an outlet 56, while the other fluid flows on
both sides of the duet in the reverse direction
from an inlet 57 to an outlet 57'. In other
arrangements, the two duets are formed by two

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

122,665. Electromotors, Ltd., Long-
bottom, B., and Greenhalgh, E. Nov. 2,
1917, Addition to 112.800.
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Straight-tubes between headers or comnecting- | of the tubular parts C. The top element consists

boxes.—The external cooling-chamber of an en- | of two similar boxes D receiving tubular parts C.
closed dynamo-eleetrie machine M enmprlﬂes two | The parts are connected together by bolts G. Any
end boxes A, B having jointing facings a*, b* and | number of elements may be superposed.
oppositely I cated sockets ¢' to receive the ends

e el

122,970. Rons, R. F., and Williams, 3ZI. R. April 11, 1918

Concentric or jacketed iG]
straight-tube apparatus.—In ||,___, s A . G
condenser, vapm'izers,_ &c T “Eﬂ{ i = =

of the kind comprising c
double or concentric tubes p £
hent. into serpentine form,

pecially as deseribed in
"\l.)Ef'th!Illun 22670/13, the

L
tubes are cut or stopped B

midway between the bends, CE 6
and the free ends of the outer tubes F are con-  ferrules B and jointing-rings D, and separated
nected in pairs, as shown, by boxes C, through Ly an adapter E, and the whole being held to-

which the inner tubes A pass, being fitted w ith gether by bolts G.

[

123,163. RBlakeley, W. Feb. 14, 1918.

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

= ——— — -
e —

123,246. Thompson, H. A., and Brown, T. T. FIeb. 15, 1018,

i FIC.I. |
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Steam or like heat-exchangers with preliminary
circulation of hot gases.—Relates to means where:
by a heat-exchanger such as that described iz
bpeuhcatmn 123 dbﬁ comprising a body or casing
containing a series of tubes normally adapted te
be heated externally by steam or other hot fluids
may be started in operation when the steam ot
other hot fluid is not available. The casing 1 of
the heat-exchanger is provided with top and bof
tom apertures IV, II which are preferabl
arranged at opposite ends of the casing, and aré

b
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pmvided with detachable covers. To start the @ upper header R and at the upper part of the ¢
heat-exchanger, the covers are removed and bur- | and flows downwards through the inner tubea and
ners d from a portable oil heater are applied to | around the outer tubes. The inner Lub&. are
the lower openings 11, so that the hot gases there- | fitted with helical retarders. Baffles 15 give the
from circulate thmugh the casing. When the | steam in the casing a zigzag course. The steam
steam or other hot fluid is avallabie the burners | is dlsc}mrged from the lower header Z through a
are removed and the covers l'EPIHCEd. cock 1 :F I, and is taken to the float tank of
the feed- pump the auxiliary condenser, or to the
auxiliary air pump. Water may pass directly to
the boiler feed pipe L. through a by-pass valve H.
The flr:ed pipe is fitted with a shock-absorbing air-
. T. . 2, 1918 vessel K

S58,304., - Siixmpss, o= can Reference has been directed by the Comptroller
to Specifications 5917/00, [Class 32, Distilling
&e. | and 15359/04,

123,369. Thompson, H. A., and Brown,
T. T. Feb. 15, 1918.

:’ iiEi
?'l T

J |
1 |
I
0l |
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l‘l l, J'I'l i

Field-tube apparatus.—In a hﬂat-ﬂxchfmger for
use as a feed-water heater, evaporator, condenser,
or cooler, but intended pﬂrtlLularlv for heating oil
fuel, the inner tubes 6 of the Field tubes 5
thmu-rh which the oil circulates are fitted with

rods 26 havi ing wire wound helically around them.
| Wire 27 may also be wound around the inner
tubes. The free ends of the inner tubes are
tapered to facilitate entry into the outer tubes.
The inner tube-plate 3 and the cover 4 are secured
by bolts 19 to the outer tube-plate 2, which is
secured by bolts 20 to the end flange on the heater
casing. In modifications, the bolte 19 are dis-
pensed with, and the tube-plates are secured by
~ bolts passing through the cover and into the ﬁange

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

Concentric straight- fube apparatus.—A feed- i
heut-er consists of a casing T containing concen-

tric tubes 25, 26, Fig. IHI connected to upper | 123,540. Boella, M., and Meiani, A.

and lower spa{nd tuhf_ p]ﬂth , 23 and 5, 24. The S s s

water enters the space bet“&&n the upper tibe. !'ipl'l] ..5, 191%.

plates and flows downwards through the annular |  Straight tubes between connecting-bores, —

Spaces between the tubes to the space between | Lubricating-oil to be cooled passes downwards

the lower tube.plates. Steam enters at the | through a cluster of flattened tubes 1 removably
- 33 d C

Ps 2132
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mounted in a casing 2 through which cooling-
water circulates upwards. The tubes are con-
nected at the bottom to a chamber 7 and at the
top to a plate 3 clamped between flanges 30 on a
cover 10 and the casing 2. The tube-plates are

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

FIG.L
A, A T A
M I
—=— =& !
— e — A
connected by bars 5, and the tubes are spaced ————e———
apart by plates 6 having struck-up tongues. Valves T -
14, 15 and pipe connexions 16, 17, 18 are pro- SliASm— )
vided so that the cooler may be included in or -' =
cut out of an oil circuit at will. ol o e——— =
1 St e C
1
K : = G
133,934- an; B. L. A. Nov. 311, lglﬁ, A D
[Convention date]. A }

vl

L)
ier

ol b

Coil-tube apparatus.—An air heater 18 for use
with drying-apparatus comprises a double steam
coil discharging its exhaust steam and water into
a header 20 connected with a steam-trap 21.

From the header, a cylindrical reservoir 22 ex- |

tends upwards, which assists in heating the air
and ensures its passing over the coils.

124,428. Ryffel, F.

rention rfrr[:’].

March 4, 1918, [Con.-

(loncentric straight-tube apparatus.—In a sur-
face condenser, a number of steel tubes A are

84

' is cooled by air.

| leave at 198,

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

124,759,
nees of Jahn, F. W. de).
vention date].

General Chemical Co., (Assig-
Nov. 3, 1917, [Con-

Straight tubes be-
tween headers.—Gases
to be cooled enter by
an inlet 193 a heat ex-
changer, comprising
tubes 195 in which it
The
gases pass through the
tubes 195 which are
surrounded by an open-
ended cylinder 194e
spaced apart from the
shell 194 and sup-
ported by a ring =, and

e —



124,762.

vention date].

Conceniric straight.tube apparatus.—In assc-
ciation with a catalytic apparatus there is em-
ployed a series of heat-exchangers 150, one of
which is shown. The lower part of the heat-ex-
changer is shown in Fig, 2 and the upper part
of the tubes in Fig. 3. The gas traverses the two
annular passages between the concentric tubes
145, 146, 147. The central tube 145 is closed at
the bottom and serves merely to restrict the gas
passage, but forms the exit at the top at which
it communicates by holes 148 with the inner an-
nular passage as shown in Fig. 2. In starting
the operation, an external heater is employed
which is subsequently cut out.

CLASS 64 (iii), SURFACE APPARATUS &o.
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General Chemical Co., (Assignees of Jahn, F. W. de). Nov. 8, 1917, [bone—

FIG.I.
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125,968. Aktiebolaget Ljungstroms
date].
Plate apparatus. — An air-cooled con-

denser consists of sections connected in
series, the cooling-elements in each suc-
cessive section decressing in number or
gize from the steam inlet to the air-pump
connexion. A form of apparatus in which
plate elements are used is shown in plan
in Fig. 8. The steam enters headers 17,
18 and flows through the first section 10 to
a central collecting.pipe or header 20.
flows through a smaller second section 12 to a col-
lecting-pipa 19, and finally through the last sec-
tion 11 to the air-pump. Another form of appara-
tus comprises two elements, resembling that

126,102. cCammell, Laird, & Co., Car-

ter, Sir G. J., and Spencer, D. March,
30, 1918.

?Wﬂlg internal baffles in tubes.—Relates to oil-
uel heaters, feed.-water-heaters, or the like of the

Angturbin,

Thence it |

U.tube apparatus; strarght-tube apparatus |

. oil &c. passing through the tubes.

ed
in parallel. In this form, the headers 20, Fig. 8,
consist of boxes placed below the condenser 10
and communicating with it by means of pipes.

shown at the left-hand side of Fig. 3, arrang

an type, for example as described 'n
Specification 1966,/76, and comprising a series of
-tubes, the ende of which are expanded into a
tube-plate provided with an integral extension
forming a chamber which is divided by a vertical
plate into inlet and outlet compartments for the
According to

- (=

O
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the invention, which is confined to heaters using
high-pressure steam and in which a steel tube-
plate with a forged extension is used, the chamber
formed by the cylindrical extension 4 of the tube-
plate 8 is divided into chambers 8, 9 by a separ-
ate plate 10, Figs. 1 and 8, fitting into notches 11
in the extension 4 and formed with a boss 10°
through which passes a securing-stud 12 which
holds the cover-plate 7. The chambers 8, 9 are
provided with separate inlet and outlet con-
nexions respectively. The tubes 16 are fitted
with retarders comprising wire 17, Fig. 5, coiled
helically on rods 18. The steam is admitted at
13. Alternative outlets for condensed steam are
provided at 14', 14" and a third outlet formed
through the body of the tube-plate. 4! o

167

o [

126,396. Jackson, W. J. Mellersh-, (Bombrini Parodi-Delfino). Mareh 1, 1917.

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

126,983. Debauge, H. March 30, 1916. - &
No Patent granted (Sealing fee not paid). "‘"J_ ——
== res

Plate apparatus.—Relates to heat-radiators : ' ’

applicable to the cylinders of internal-combustion
engines and comprising male elements or ribs a
and female elements b assembled by bezelling
their edges a', b', and consiste in connecting the
elements together by autogenous soldering or
brazing. A series of the elements may be used.
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127,107. Alford, F. B. May 25, 1918,

Plate apparatus. — A
radiator, particularly for FIG.L | | |
use with internal-combus- e 1 5 3 number of horizontally-disposed webs ¢ which
tion engines, comprises a d d have openings shaped to fit the channelled por-
number of vertically. tions of the sheete a. The portions b of the
arranged elements a each o—‘_o_?‘a’ sheets between the channels d abut so as to form
formed by bending upon b a 8 web dividing the channels, and are soldered or
itself a channelled sheet of | P—=—0—3 otheriviie Eoéisod tonelin.
metal so as to produce a a a |
series of water channels d b—cgd,—d |
in each sheet, the elements ro]

being spaced apart by a

ST e —

127,338. Lamblin, A., and Cousin, ¥. P. June 14, 1916, [Convention date].

Tubes of special section.—In a radiator for air-
craft comprising epaced tubes A arranged in a
surface of revolution about an axis parallel with
the longitudinal axis of the airship or aeroplane,
the tubes are of stream-line shape, with their
larger dimension @ towards the interior of the
radiator.

s | themselves may be made larger and thinner or of
12,;:332' dil]irter, E. May 25, 1918, [Con- a better conducting-material the nearer the exit,

FIG.I.

e

Gills for tubes. — A
heat-exchanging  surface
surrounds the runner 1
i a centrifugal fan. Gills
4 on the tubes 6 for heat-
ing or cooling medium i
are so shaped as to form : -
fixed guide-vanes, being arranged so that they
are at the angle at which the air leaves the fan
blgdes on the inner sides, while leading the air
without eddying to the exit 7. The intermediate |
Parts of the gills may be normal to the centre row |
of tubes, as shown in Fig. 3, or continuous gills
may be used. If separate, as shown in Fig. 1,
the number of gills to a given length of tube may
€ greater on the outer banks of tubes than the | for the same purpose. The apparatue is described
Hiner, to equalize the heat-exchange, and the gills | as for use for heating fluids.

o7 .

iy : et B i e M e




ULTIMHEAT®

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

VIRTUAL MUSEUM

127,578. WVoisin, A. April 16, 1914, [Con-

vention date].

Plate apparatus.—A series of independent
superposed cooling-elements e, e', &c. having end
boxes or collectors h, g, &c., are mounted within
a rigid frame a, b having top and bottom water
chambers ¢, d and attachment brackets a', b?,
and are connected in series by outside piping I, »
having open connexicns m, p, &c. to the collectors
h, g, &c. and blind joints 7, r?, &ec., so that a
damaged element may be cut out of the water
circuit by interchanging a blind joint and an open
joint, without interrupting the flow through the
remaining elements. The elements may consist
of groups of plain or gilled tubes, or flat tubes as
shown, or honeycomb apparatus, and may be at-
tached to the frame by studs. The arrangement
reliaves the cooling-elements from stresses due to
the running of the vehiecle.

127.686.
1918.

Lanchester, F. W. March 21.

U.tube apparatus.—
An air heater arranged
between the pump and
power cylinders of a
hot-air engine com-
prises nested U-tubes
g of steel, nickel, &e.,
heated externally by a
furnace to which the
exhaust air from the
engine may be supplied. The furnace has a per-
forated grate h® and a hollow side piece h* for
supplying secondary air. The furnace gases pass
along the tubes to an outlet h*. In a modifica-
tion, the tubes are heated by exhaust from an
internal-combustion engine, and the furnace is
replaced by a closed fire-clay structure for re-
taining heat.

128,947. Moreau, H.
vention date].

Oct. 18, 1917, [Con-

FIG.L
(A~

) e

Plate apparatus. — A hollow
plate which can be used in
radiators is made from two
thin stamped metal sheets «
formed with inlet and outlet
holes, water channels b, ¢, and
inwardly projecting bosses d.
The sides are united by auto- _
genous welding along the edges and at the points
of eontact of the bosses d.

128,996. Searle, C. Sept. 17, 1917.
Honeycomb and  lLike FIG 3 . FIG.5.

tube apparatus. — In the f=————my

manufacture of sheet metal '

tubes for honeycomb radia-

tors for motor-vehicles, ———

by bending up and seam-
ing a blank, the corners 9
of the blank are cut away |
so that at the end portion 8 ;
of the tube which is ex- i :
seam gradually dies away L'—j
towards the end of the

tube. Alternatively, the blank is slotted to leave
tongues which overlap in the finished tube so that

the joint in the end portion of the tube comprises
only two overlapping thicknesses of metal.

1
|
|
|

panded to socket form, the

- e R T A

129,273. Aktiebolaget Ljungstroms
Angturbin. July 1, 1918, [Convention
date].
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Headers, constructions and forms of.—In ap-
paratus in which a number of ejectors 3 - - 3°
are arranged with intermediate surface conden-
cers. the water of condensation from any section
of the condenser escapes by a passage 15, cali-
brated hole 17, and a pipe 16 to the ejector and
condenser of the preceding section. The holes

129,391. Bynoe, F. 0. April 9, 1918.

FIG.I

| arms 24 arranged on a rod 25.

17 are cleaned by needles 18 which may be oper.
ated simultaneously or successively by means-ot
The condensate
1s finally drawn off through a pipe 19 after having
passed through the surface condenser in a direc-

tion opposite to that of the entering air and
steam.
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Straight-tube apparatus hacing internal parti-
tions.—A rectangular or wedge-shaped chamber
for heating air, vapour, or gases is divided by &
removable diaphragm placed at a slant so as to
form a passage for the air &c. gradually increas.
ing in sectional area from the inlet to the outlet.
The rectangular chambers a are divided by sliding
diaphragms d carried by heads ¢ in frames p in

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

13.1?,104. Cuau, C. April 3. 1917,
tion date].

Plate apparatus.—Hollow plate elements for
motor-car, aircraft and like radiators are made
of very thin metal walls 3 strengthened at the
fadges by rigid internal members 2 and supported
internally by thin corrugated metal sheets 1. The
parts may be united by lining the metal walls 3
with thin layers of tin, and heating the whole
while pressure is applied to the surfaces. The
tigid frame members 2 are shaped so as to pre-
sent a rounded edge in the direction of motion
Or opposite to the flow of air, and a sharp edge
towards the rear. The elements may be econ-
Structed as shown in Fig. 8, so as to allow of &
through water passage from a top to a bottom

e, or triangular or trapezoidal elements may
combined to form plates having rigid mem-

[ Conven-
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vers o1} three edges and on a part of the fourth, |

the water follows the direction indicated. The

———ag-shtown in Fig. 5.

plates on each side of a divided flat header is
shown in Fig. 8. The front and rear edges of the
header are rounded and sharp respectively, and

An arrangement of parallel |

plates may be arranged radially around a central
supply and discharge pipe, or may depend from a
divided top header having inlet and outlet con-
nexions.

130,109. Cuau, C.

Plate apparatus.—The rigid internal borders of
the hollow plate elements of radiators for aireraft
deseribed in the parent Specification are replaced
by external folded strips 2', Figs. 1 and 3, of
comparatively thick metal, united to the thin
walls 3 of the elements. The front and back
edges of the elements are provided with tapered
inlet and outlet chambers 8, 9, Fig. 3, (shown
side uppermost) united to the walls 3 as shown in
Fig. 17, and of triangular cross-section.  The
upper ends of these chambers have tubular ex-
tensions fitting into openings in inlet and outlet
water boxes or headers 4, 5. and the lower ends
11, Fig. 3, of the rear chambers are connected io
a common draining tube 12 of streamline form
having a discharge plug 13 at each end. The
outermost elements of a set have thicker outside
walls 8!, Fig. 5, to resist shocks, and may be
stiffened by open-ended hollow ribs 19. The ele-
ments may be protected at the bottom by a plate
17, Fig. 5, and may be covered at the top by a
similar plate 18, and are spaced apart by top
and bottom strips 16. The headers may be sus-
pended by lugs 20 and brackets 22, Fig. 5, from
longitudinal bearers 23, so that only the plates

Feb. 2, 1918, [Convention date].

40

Addition to 130,104.
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project into the path of the air current. The
flow of water through the plates may be reversed
by providing a partition 6 in the header and both
inlet and outlet pipes 5¢ on the front header, but
preferably the water inlet pipes 4¢ are arrangasd
on the back header and the outlet pipes 5a on the
front. Another method of supporting the radia-
tor under the fuselage or under the wings of the
aircraft is shown in Fig. 3. The headers are
secured by straps 24 to cross bearers 25. Curved
inlet and outlet pipes 44, 5° are employed, and
the headers may he fitted with pressure-gauge
connexions 26 to enable the loss of head to le
ascertained. In a further arrangement, the ribs
28, Fig. 18, of the wing may be notched to re-
ceive the headers, which are secured by bars 29
detachably connected to lugs 80. Fig. 14 shows
(side uppermost) an arrangement of elements
especially adapted for aireraft of moderate speed,
the elements being deep but narrow from front
to back. The elements are fitted with distribut-
ing tubes 27 connected to headers 4, 5, both tubes
and headers being of streamline form. The water
flows vertically through the elements.
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130’435- nu’ai"h, J- w: L[&_}' :ZH}, 1918.

Flate apparatus. — Relates

to apparatus for cooling I
dynamos &e. of the type in
which air is circulated

; 27
through the dynamo casing

and passed through a heat-
transferring apparatus
mounted on the casing in the
opposite direction to cooling
fluid. The heat-transferring
apparatus which wmay be
mounted on the casing in the
manner described in any of
the Specifications 116,431,
116,571 and 118,392, [all in
Class 385, Dynamo-electrie

generators &c.], is composed
of two sets of flat-sided
ducts 23 and 24. The ducte
23 are closed at the ends b
walls 27 and communicate
through openings 80 in the bottom plate 29 with
the dynarno casing. The ducts 24 communicate
at one end with a duct containing a fan or rotary
pump and at the other end are open to the air or
lead into a waste pipe for water. Specification
125,330 also is referred to.

Pl gy -

FIG.L

130,591. Delaporte, M.

July 27, 1918,
[Convention date].

FIG.2.

Straight tubes between headers.—In surface

condensers having the tubes arranged in groups
with channels between them to facilitate passage
of steam to the groups furthest from the inlet.
the central portions of each of the groups are
removed, ag shown. The spaces thus made are
ir. the lower part of the upper groupe, and are in
coincidence with similar spaces in the upper part
of the lower groups.
thus becomes generally of inverted-V shape ani
provides for a mora even distribution of pressure.
Ths general direction of the recesses is from the
steam inlet 1 to the suction orifice 4 of the gases.

The arrangement of tubes

- tially tri
- with the tank and a

- -

41
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130,805. Pembrey, T. A., Kirby, A.,
and Rirby, W. H., (trading as Empire Weld-
ing Co.). Aug. 22, 1918.

Tubes of special section.—A liquid heating and
cooling system such as, for example, cooling the
circulating liquid in the tank of an electric trans.
former, comprices a number of tubes of substan.-
angular cross section communicating
rranged in spaced relation to
each other with the bases of the adjacent tubes
oppositely disposed to enable the air to have free
access to their radiating surfaces. As shown in

- #

- e ——
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Fie. 1. ond set of tubes a is arranged with their
bases towards the tank e, and the other set is
nested into them in the reverse manner; each set
communicates with the interior of the tank by
means of connexions b, Fig. 6, welded or brazed
on to the tubes. The tank is mounted on a truck
d to facilitate the movement thereof, and is pro-
vided with rods ¢ for lifting purposes. The cross
sections of the tubes may be modified, by making
the walls externally concave, by forming the sides
as ‘‘ogee’’ curves and the bases convex, as
shown in Fig. 4, or by longitudinally corrugating
the walls.

131,013. Ferranti, S. Z. de. March 7,
1918B.

Plate apparatus.—A feed- FIG.II.
water heating and steam 7
generator for steam engines s e
working at a red heat |is [ JT:

made of metal or alloy which i ' it ff
i1s strong and resistant to at- o
tack at a red heat (over 60067 <3) A
C.). The metal or alloy may H !
be entirely resistant to at- ;
tack at a red heat, or may
form a resistant film which
prevents further attack, and
may be a metal of the chro-
miuvm group, with or without a metal oi the nickel
group, boren, aluminium, silicon, or a rare-earth
metal. A suitable alloy contains nickel 62 per
cent, chromium 20 per cent, iron 5 per cent,
carbon 1 per cent, silicon 4 per cent, and alu-
mirium 8} per cent. The heater or generator
comprises a thin plate 65 bent into parallel folds
and enclosed in a casing 69. The ends of the
plate are sloped and welded so that exhaust steam
and feed-water can flow in opposite directions
through adjacent narrow spaces formed by the
folds. The folds may be spaced by bars held
apart by wires, or by pips or cross-corrugations
pressed out of the pfat-e.

— ————

‘\.\T\;

Whittaker, E. May 21, 1915.

131,365.
Straight tubes between headers.—
Apparatus for distilling oils &e. com- FIG.3.

prising a film evaporator consisting of
vertical externaliy-heated tubes be-
tween tube-plates, a uniform distribu-

tion of the oil entering the tubes is

ensured by fitting their upper ends with a sleeve
of the construction shown in Fig. 3; these sleeves
may be provided with hoods. Horizontal baffles
may be provided in the space around the tubes in
a preheater also consisting of vertical tubes be-
tween tube-plates: these baffles consist of plates
formed with apertures through which the tubes
pase, leaving an annular space between the tubes
and the rims of the apertures for the passage of
liquid.

CLASS 64 (iii)), SURFACE APPARATUS &e.
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131,593. Ehrhart, R. N. Aug. 21, 1918,

[Convention date].

5

8
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Straight tubes between headers.—In a surface
condenser of shallow design, the tubes are
divided into groups A, B, C, separated by ver-
tical partitions 11, 13, and having inclined par-
titions below them. formed by extensions of the
partitions 11, 13 and by a separate partition 15
attached to the side wall 2. Converging free
stesam spaces 17 are left between the tubes and
the partitions and a free space 9 above the tubes,
communicating with the steam inlet 5. The con-
densate flows down the inclined partition and
falls in cascade over their edges. The air-with-
drawal port 7 is located so that the air is drawn
through the cascades. Passages 18 between the
partitions and the nests of tubes serve for the
passage of steam directly through the cascades
to heat the condensate.

131,594. Ehrhart, R. N. Aug. 21, 1918,
[Convention date].

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

131,595. Ehrhart, R. N.
[Convention date].

Aug. 21, 1918,

Straight tubes between headers.—Steam can
enter either of two banks of tubes A, B, in a
condenser of rectangular form, from two sides,
one being on the top and the other facing a wedge-
chaped passage-way 6. Each bank is divided by
a baffle 8 into two wedge-shaped blocks in which
steam flows in a path of decreasing section {o-
wardg an air port 4 or 4'. Condensation water
is withdrawn from a sump 7.

(For Figure sece mext page.)
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132,007.

vention date].

i
|

._..,I

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

43

General Radiators Co., (\s-
signees of Cormier, J. 0.). Feb. 12, 1917, [Con- |

132,317. Heyworth, C. F. Sept. H;-ivie:

=

Plate apparatus.—A calorifier d, for use in cir-
cuit with a domestic boiler, is composed of a
series of dished plates d', d* of non-corrodible
metal having a central disk e 'provided with
holes ¢! near the outer edge. The various parts
are screw connected, as shown, or held together
by a through bolt, in which case the central
flanges f are fitted with distance pieces passing

- through the diaphragm e.

H“rn, H. .-"Lug. 26. 1018,

132,584.

Diffies and partitions in tubes. 7
—The t-ubfa; of heat-exchangers, o
for example of boilers, are fitted *\\Z

with baffles which have wings W!})
@ - - d substantially radial and -

parallel to the tubes and so connected by angle-
pieces ¢ - - h or otherwise that compression is
necessary to insert them in the tubes ¢'. The
wings, during compression, are in contact along
their central edges and divide the tube into sub-
stantially equal segments. In one modification,
the angle.pieces are flexible, and, in another,
pairs of wings of V-section are uveed. united at
intervals along their length, to effect the same
purpose. One Provisional Specification de-
scribes baffles having hollows on their outer edges
leaving a spiral path for the gases, and aleo slit
on their outer edges to effect a better grip of the
inner surface of the tube. The other Provisional
Specification describes baffles made from a single
plate corrugated longitudinally to a star or Z
form, the provision of a stop on the baffles to
prevent over-insertion, and the construction of
radial winged baflfles in which U-shaped portions
are punched out from a bent strip forming two
wings, a third wing being welded to the punched-
cut parts. In this last modification, the V.por.
tions may lie in recesses in the third wing to
prevent obstruction of the paseage of cleaning-
tools.

ULTIMHEAT®
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132,828. Vacuum ©Oil Co., (Vacuum 0il Co.). May 21, 1918

Straight tubes belween headers.—A combined
fractional condenser and preheater for use in dis-
tilling oil consists of superposed sections each

FIG.j@ comprising a tubular condensing-unit 9, Fig. 19,

and a condensate.collecting pan 20, so arranged
that the oil to be preheated flows downwards in

a zigzag course through the units 9, and the |

vapours flow in a zigzag course in the opposite
direction. In each condensing-unit, the ol
entering by a pipe 5 passes from one compart-
ment 7 of the header 8 through the upper bank of
tubes 9 to the header 10, and back through the
lower bank of tubes to the other compartment 12

of the header 8, finally flowing by a pipe 13 to |

the next condensing-unit. The vapour space of
each unit is divided into compartments by a par-

133,567. Baynes, C. Jan. 21, 1919,

Plate apparatus. —
Radiators, built up of a
number of corrugated
strips, arranged in paire
to provide narrow water

spaces and  approxi-
mately  circular air
spaces, the ends being

sealed in the usual man-
ner are constructed with
transverse water - pass-

ages to prevent the
effects of choking of the
ordinary water  pass-

ages. The plates 10, 11
forming one set of water
spaces and the plates 12,
13 forming an adjacent
set are connected to-
gether by eyelets 20
through the plates 11, 12
providing communica-
tione, An alternative
method is to punch holes
21 in adjacent plates at the point of contact in a
maunner to produce a burr which will effectively
unite the plates. Adglitional security may be
provided by uniting the plates with solid rivets
22. The shape of the plates is such as to form
air spaces 16.

I

44

tition 23 between the upper and lower banks of
tubes, and transverse partitions 36, 37 are pro-
vided in each compartment of the vapour space.
The condensate flows along the partition 23 and
the base plate 25, passing through apertures in
the baffiess 86, on to a bafile 26 which delivere it
in the pan 20. The tubular condensing-units and
the pans are ed so as to be easily removed
from opposite sides of the casing.

134,277. James, J. M., Talbot, E., and
nﬂ-ﬂlﬂn, B. G. Oct. 24, 1918.

FIG.S
Ol P
§rd
i dlo
2 A2
= oll o
A

Plate apparatus.—Radiatore for cooling fluids
are construeted of flat hollow elements A held to-
gether by one or more bolts D passing through
the apertures A*® connecting the interiors of ad-
jacent plates. In place of the separate distance-
rings normally used in this type of apparatus to
prevent crushing on tightening up the bolt, one
plate of each unit is flanged inwarde to bear

. against the opposite plate, and perforated as at
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A®*, Fig. 5. The other plate is flanged outward
to form a spigot A® which engages in the fancet
formed in an adjacent plate. Or both plates may

be flanged inwards. The invention is stated to |

be applicable to the formation of D or V fronted
radiators by staggering the spigot in relation to
the fancet in each unit, the axis of the aperture
A® being thus inclined, or by arranging two groups
constructed, as shown in Fig. 1, at an angle to

the other and united by T-pieces. The plates |

may be corrugated.

134,527. Berkovici, L. Oct. 30, 1918,
[Convention date]. Void [Published wunder
Sect. 91 of the Act].

Gills for tubes. — A
radiator for internal.
combustion engines com-
prises a number of water-
tubes a of flattened, oval,
or other section threaded

FIG.L

through correspondingly

shaped slots in a series of }.‘ '.

parallel corrugated plates _ ’.ﬁ‘ ’.‘

¢ arranged at right-angles ).‘ '.‘ ¥

to the water-tubes and el | D= | =)
connected to the latter ).‘ ).‘ ’.JI', -
and to each other by A .‘ ) i y
dipping ir a bath of ’.‘ ’. B
solder. The corruga- ).“ ).‘ b.‘
tions in {

preferably shaped so as
to form hexagonal air
spaces when the plates
are connected.

the plates are ).1 ’.1"

134,843. Akt.-Ges.
Matter. Nov. 5, 1918,
Void [Published under Sect. 91 of the Act].

Rummler &

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

. - 4D

(1S
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[Convention date]. |

for the heating medium comprising & pais..i
interconnected annular shells 8, 9. tapering to-
wards their upper extremities.

134,852. Ehrhart, R. N.
[Convention date].

Nov.

8, 1918,

Straight-tube apparatus.—A surface condenser
comprises a shell having parallel walls 1, 2 and a
semi-circular bottom 3 which terminates in a
condensate outlet 10. The fluid to be condensed
enters by a port 5 and traverses two sides of nests
of cooling-tubes A, B, arranged on either side of a
central wedge-shaped passage 9 and separated by
diaphragms 14, 15, directed towards lateral out-
lets 12, 13 for air and non-condensable fluids.

134,868. Ryder, F., and Pluperfect Re-
frigeration Co. Sept. 3, 1918,

Straight-tube apparatus.—Relates to refrigera:-

| ing-apparatus of the type described in Specifica-

'
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tion 115,055, and consists in the adaptation, as
ice-forming surfaces, of pairs of pipes of D-sec-
tion placed back to back, or of single pipes hav-
ing a mid-feather, the pipes being closed at their
upper ends to obtain an up-and-down circulation
of the refrigerant. In the form shown in Figs.
2, 3, the pipes 4 are screwed into, and entirely
fill the passage in, the header 1 below the freez-
ing-tank 14, and are closed by plugs 7 which abut
against the mid-feather 5. Ports 6 in the tubes
provide an up-and-down flow of the refrigerant.
Figs. 1--17 gshow various forms of the upper part
of the tubes. As shown in Fig. 5, the tubes may
be secured to the header by brazing or welding,
instead of by serewing, and may either abut on
the bottom, or protrude and be closed by a cap or
cap 99. In another modification, the pipes are
secured to the top of the header by flanged joints,
the mid-feather extending to the bottom of the
header.

- lower chambers 17, 16 with
- a dividing partition 4 having
- tapped holes 44 to receive the

135,099. Harris, T. H. March 17, 1919,

Field-tube and like appara-
fus.~In air-heaters of the
type comprising inner and
outer tubular members, such
as Fleld-tube air heaters, the
inner tube 6 is made of a non-
ferrous ductile and non-corro-
sive metal or alloy such as
hopper or brass, and is of very
small diameter relatively to
the outer tube 2. At its
lower end 5, where it joins
the base member 1, the inner
tube is expanded and exter-
nally threaded or fitted with a
threaded enlargement sleeve,
and at its upper end is bent
to a sinuous shape so as to
keep it concentrically within
the outer tube. In the con-
struction shown, the base
member 1 has upper and

FIG.L.
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inner tubes 2; in a modifica-

~ tion, the inner and outer tubes communicate re-

spectively with inner and outer concentric tubu-
lar chambers.

135,274. Pease, E. L. Nov. 18, 1918,

Gills for tubes.—Heat-interchang-
ing apparatus consists of vertical
tubular members both the internal
and external surfaces of which are

utilized as air-heating surfaces, the 5

cuter one aleo constituting a heat-
radiating surface. These heating-

columas are secured in good metallic 3=

contact with a vertical eeries of
horizontal heating-tubes  through
which steam may be passed, and
are arranged with spaces between
each vertical tube.  The heating-
columns are usually constructed of

sheet metal, but may be of cast-iron.
Several examples are described, in
one of which a series of horizontal
tubes a, supplied with steam &e.
from a pipe d through a header h
and fitted with baffles b, b' to en-
sure correct flow of heating-fluid to
the outlet g, are provided with a
number of vertical fattened tubes j smaller at the
lower end, as shown in Fic. 3, arranged with
spaces between them. The vertical tubes are In
close metallic contact with the horizontal tubes
and may be fitted with diaphragms k of various

lengths, also in good contact with the horizontal |
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tubes a. In other examples, the vertical tubes
are completely enclosed in a case, air being sup-
plied at one end and exhausted at the other end.
lge‘i)laca of vertical tubes, bent plates may be
u

as shown in Figs. 6 and 7. Specification
113,298 is referred to.
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Feb. 13, 1919.

135,709. Gilbody, E. C.
Addition to 121,905.

Honeycomb  mem- '
bers.—In radiators in
which split parts of |

tubes A are bent over
to engage the edges of
adjacent tubes D, each
part C covers an angle

of the tubes and a
portion of two flat
sides. The space be-

tween the tubes is regulated by the turned-over |

edges of the tubes B, as shown in Fig. 7.

136,281.
16, 1918,

Goudal, A., and Leroi, L.

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

1e088

i

2

136,703. Taylor, J. D. Feb. 7, 1919,

Plate apparatus.--A steam-heated drying-oven
is provided with practically continuous shelves

formed of flattened steam tubes extending be- |
tween inlet and outlet tubular headers acting as |
- plain

supports; the flattened surfaces are horizontal.
The headers are supported on ledges 6, Fig. 5, at
the sides, and may be of flattened section with
circular ends, the flattened portions being verti-
cal. The ends of the tube 8 may be circular,
oval, or rectangular, and may in the latter case
be welded together before welding into the
headers 9. Steam is supplied to the headers on
one side of the oven, through expansion bends

Dec. |

10, Fig. 3, connected to springs 16 on eap

| ing the ends of the headers.

137,033. Berkovici, L.
[Convention date].
ing fee not paid).

FIG.6.FIG.2. FIG.4.

27,
No Patent granted (Seal-

Deo. 1918,

el 2

Plate apparaius.—The elements of a radiator
for an internal-combustion engine are formed of
two corrugated metal sheets d', Figs. 2 and 6,
which are spaced apart so as to form a water
channel ¢ between them by offsetting one of the
edges ¢ of each sheet which are at right-angles
to the corrugations, and bringing the two sheets
together, as shown in Fig. 4, so that the offset
portion of one sheet is in close contact with the
portion of the other sheet. A complete
radiator is built up as shown in Fig. 7 by arrang-
ing a series of such elements with the apexes of
the corrugations in contact so as to form air
spaces b between the elements, the structure
being united by immersion in a bath of tin.

Reference has been directed by the Comptroller
to Specifications 28615/04 and 12528/06, [both in
Class 29, Cooling &e.].

ULTIMHEAT®
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137,285. Viratelle, M. N. May 16, 1914, [Convention date].

Bowed tubes between headers.—A radiator for

| FIG.I. \

. motor-cycles comprises a group of concentric
c ;_V o . circular tubes a arranged on each side of the

‘ : - frame C of the motor-eycle and connected through

i  SESR T

: k X FIG 4. \

; & > C é:-:

'!' 0

upper and lower chambers with the junctions b, ¢
of the frame, which form parts of the collecting-
boxes. A cover plate f provided on each side
supports a central shaft ¢ of a fan d, which is
driven from the motor j by a belt 1 and pulley h.

137.300. Rosanoff Process Co., (Assig-
nees of Rosanoff, M. A., and Perkins, H. F.).
Dec. 23, 1918, [Convention date].

Plate apparatus.—An apparatus for carrying out
a fractionating process of the type in which the
substance treated is passed through a series of
zones, each of which is kept at a constant tem-
perature, consists of a series of hollow boxes
through which fluid is passed for controlling the
temperature and which contain a series of hollow
conduits for the substance treated. The boxes 1
are arranged as shown and bolted together and
are spaced from each other for insulation. The
conduits consist of flat tubes 3 arranged as shown
and opening at the upper and lower surfaces of
the boxes into spaces 16 surrounded by metal
pieces 14 abutting against packing rings 18 on
the surface of the boxes. The fluid for regulating
the temperature is introduced through openings 5
and withdrawn throngh perforated pipes 6, Fig. 4,
extending across the boxes. The liquid enters
the tubes 3 through a header 9, attached to the
first box and provided with a draining tube 11
and leaves by a header 12 attached to the last

L) o

The hot water passes to the upper junction
through a tube I and the cooled water returns
from the lower junction through a tube m. The
radiator tubes may be round or flattened.

bux.* In a modification, the boxes are formed of
castings the end portions of which are so formed
as to replace the curved ends of the tubes 3.




137,378. Weyman, J. E. Jun. 16, 1919,

—_— e —

oor) Q EOR)
i< n0q

CLASS 64 (iii), SURFACE APPARATUS &e. ULTIMHEAT ®
g Lo ~ | VIRTUAL MUSEUM
Tubes of special section; gills for tubes - The
elements of a heating or cooling 8PPAratis-—aie- - -

o (F18.3

Tubes having internal pariitions.
—Apparatus for cooling blast-fur.
nace gases comprise an horizontal
longitudinally-divided header E hav-
ing 8 number of vertically depending
tubes F each provided with a par-
tition K extending substantially to anx
the bottom of the tube and fixed in alinement
with the longitudinal partition H in the header.
This arrnngemant is designed to facilitate the
forced circulation of the cooling-fluid down one
side of the tubes in parallel, and then upwards
to the other half of the header. The tubes F are
secured in position by studs N working in thim.
bles M on the partitions K. Two or more headers
of this type may be worked in series.

137,653. Aktiebolaget Ljungstroms

Angturbin, and Ljungstrom, ¥F. Feab.
22, 1919,

FICA4.
FIG.6.

Plate apparatus.—An air-cooled condenser is
constructed of juxtaposed corrugated plates as
shown in side view in Fig. 4, and in vertical cross.
section in Fig. 6. The condenser is connected
by bent pipes 15, Fig. 1, to an horizontal tube 22.

138,080. Aktiebolaget Ljungstroms
Angturbin. Jan. 21, 1919, [Convention
date].

Pas 2136,

formed of fHlattened tubes having projecting ribs
3 arranged on the tubes so that the ribs of adja-
cent tubes cross one another as shown in Fig. 1.
In a modifieation, the ribs on one side of the
tube cross the ribs on the other side. In addi-
tion, both sides of the tube may be provided
with trough-like depressions 4 in contact at their
inner surfaces to prevent the sides from collaps.

ing.

- 138,870. Griscom-Russell Co., (\ssiz-
. nees of Price, J.). Feb, 8, 1919, [Convention
date].
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| Coil-tube apparatus.—A casing 1 split longi-
tudinally contains separately removable nmln 7
connected to two mainfolds 5, 6. Central bafiles
. 9 cause the fluid in the casing, e.g. oil to be
cooled, to follow a sinuovs path in thin films be-
tween the turns of the coils. Straps 10 brace the
coils and support the bafiles. The coils are made
. by wmdmg the pipe on halves of a double conical
mandrel, Fig. 4, removing the mandrel and ﬂnt-
tening the coils so that the turns are st
In one modification, the manifolds 5, 6 are d:vided
~ to give series flow through all the coile, one of the
- pipes leading fluid to the casing passing centrally
. through all the coils so as to obviate the necessity
for fitting baffles 9, and, in ancther modification,
one end nf each coil communicates with a longi-
tudinal manifold, the other leading to an end
. header.

139,176. Griscom-Russell Co., (Assig.
. nees of Jones, R. C.). Oct. 26, 1918, [Canwn-
| tion date].

Tubes of special section. — Oil coolers and
similar apparatus comprise tubes arranged be-
tween headers 4, 14, the tubes being circular in
form at the headers but of different eross-sections
between their ends. The feed drum comprises

. two chambers 7, 8 arranged with a bafile 9 be.
tween to provide for circulation of the oil throngh
49, D
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the tubes! The cooling-fluid passes from the in-

hlp—gepound the exterior of the tubes, being

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

& — ¥

r16.9. FIG.II. FIG.I2.

PRV

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

duced.

139,177. Griscom~-Russell Co., (Assig-
nees of Jones, K. C.). Oet 26, 1918, [Conven-
tion date].

Tubes of special section.—Apparatus for cool-
ing oil and other liquids is constructed in the
ordinary manner with a cylinder shell 1 having
inlet and outlet passages 2, 3 for the cooling-
fluid, but with tubes 5 of flattened cross-section
for the liquid to be cooled. These tubes 5 have
cylindrical ends and are bent to U-shape, one
end opening into the inlet portion of the feed-
drum 8, and the other end into the outlet portion.
The two parts of the header 8 are separated by a
plate 10. A vertically-arranged baffle-plate 4 is
disposed as shown to guide the cooling-fluid. 1t
is stated that the flattening of the tube in the

50

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

RR—— o — e ——

139,364. Chew, L., and Jennings, W. F.
M:l}-' 14, 1919.
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Straight tubes between headers or commecting-
bores.—In atmospherie water-cooled condensers
for refrigerating apparatus the vertical headers
¢, ¢ are divided so as to provide groups of tubes f
of gradually diminishing capacity from the inlet
for the gas at the bottom to the outlet for the
liquefied gas at the top, whereby an even veloeity
of flow of the gas is maintained. The tubes f
are preferably reduced at the ends so that they
lie close together, and are autogenously welded
or otherwise secured in sockets j integral with
the headers. The headers are formed with de-
flecting plates d and with pockets in which the
liquid collects, the pressure of the incoming gas
forcing the liquid gradually to the top. Water
supplied from a tank n is distributed by a per-
forated pipe o. The liquefied gas tends to ac-
cumulate at the reduced ends of the tubes and
thereby to facilitate condensation. A receiver n'
is provided.

139’713! Burlﬂigh, :I w- I'J Ul:‘f 231 19]9.
Addition to 116,481.

Plate apparatus—A heat-dissipator for an en-
closed dynamo-electric machine has zigzag
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| subject-matter. A wire may be coiled bé

ﬁma . “"., N 4

3
3 Tt

passages 11, 12 for the ecirculation of the hot air

of the machine by way of the ports 7, cold air
being supplied by a fan 16 through central and
external passages 13, 14, 15.

139175’0- chﬂ-rﬁﬂrd., J. B. n. Ill- Mﬂrl‘.h

3, 1919, [Convention date].

Plate apparatus.—The cooling-elements of
motor-vehicle radiators are constituted by co-
axial thin hollow plates a, b, ¢, of eyvlindrieal,
conical or paraboloidal form, the innermost ele-
ment ¢ being permanently connected as by solder-
ing at e', ¢'' to the flat faces of the headers d,
while the other elements are connected to the
headers by pipes a', a'' having disconnectible
joints to allow the elements to be detached. The
plates may be made of copper.

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

" path for the water.

al.

the walls of the plates to provide a circlitous ™
Similar elements may be
employed in a bath-water heater, as shown in
Fig. 3, (Cancelled), the wire i being coiled be-
tween the walls g, h of the elements. The plate

1

...1|.

elements may also be used in domestie radiators
through which an air current flows_ and in other
apparatus. This subject-matter does not appear
in the Specification as accepted.

140,553. Wade, P. W. Feb. 8, 1919.

Plate apparatus: headers, forms of.—In radia-
tors for internsl-combustion engines, heating,
cooling and condensing apparatus comprising
cireunlating tubes or elements connected by top
and bottom tubes to the depending and upstand-
ing portions of tanks of Lk.shape in section, the

; D:
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| outer clgsed ends 9 of the connecting-tubes 5,

127 8re Supported and positioned by projecting
lips or flanges 8 on the horizontal portions of the
tanks 1, 10. The open ends 4 of the connecting-
tubes are soldered to the walls 3 of the tanks, the
-opposite walls 6 preferably having openings closed
by plates 7 subsequently to the soldering opera-
tion. The ecirculating elements may comprise

hollow plates 13, Fig. 5, bent to zigzag form to ;

CLASS 64 (iii)), SURFACE APPARATUS &e.

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

|
|
|
|

140,620. Adams, W. April 17, 1919,

Coil-lube apparatus.—Apparatus
of the type described in Specification
27499/13, in which two coiled pipes
one within the other are utilized for
heating and cooling fluids, is pro-
vided with two tubular piilars d, e y
secured to the top of the casing ¢
containing the coiled pipes a, b. One
of the pillars has a hot-water outlet sty
14 enclosing a steam chamber f the -
lower end of which is connected with
the steam coil a. The lower end of
the water outlet 14 is connected to
the water-pipe b. The bottom of
the pillar e is connected to the lower
end of the water-pipe, as shown.
Combined stop and supply valves are
secured to the pillars, the stop valves
u, v being controlled by a hand-
lever. 'The supply valves m, n may
be regulated to vary the tempera-
ture of the outflow,

- _,..| I 1 o gy
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140,662. Coventry Motor Fittings Co.,
Tyler, W. S., and Garratt, L. June 2,

1919.

Gills for tubes.—
Corrugated sheets 3
filling the space be-

tween flat tubes 2 of a
radiator are flattened
where they come into
contact with the tubes,
as at 39, the crests of
the corrugations of ad-
jacent sheets touching
at other points.

140,954. Brown, C. A, July 9, 1919,
Honeycomb and like
} tube apparatus; tubes FIG‘;‘ HG"SE
with  nozzles.—Tubes &
. for honeyecomb radia-
tors or for forming 4 ?
flared ends to straight 9
tubes in heat-ex- r
| changerg¢ are con-
structed with a body 5
5 of eylindrical cross- $ Py
section, a polygonal crigrny

end 8, and connecting
parts in two stages, the first 9 having flat faces
' 11 parallel to the axis of the tube and the second
10 of prismatic form. The part 10 may also have
curved faces. The parts 9, 10 may be spiraliy
twisted, as shown in Fig. 5.

52
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141,097. Reavell, J. A., and Kestner

Evaporator & Engineering €Co. Dec. 4, | inlet points to the air outlet channels F are all

1918.

U.tube apparatus.
—Apparatus for cool-
ing gases comprises
one or more cham- a3
bers d*, d? fitted with
a number of upright 8
U.tubes A of small
diameter through
which a cooling-
liquid circulates,
baffles B being
located between the
limbs of the tubes to
cause the gases
entering by the inlet
d* to descend and
then ascend in the chambers. The tubes com-
municate with headers at the top. Means may
be provided for tapping the tubes automaticaily
or otherwise to prevent the accumulation of dust.

FiG.l

Ld o

a’ a

R T

141,210. Plumbridge, D. V. May 14,
1919, FIG.2.
Straight-tube apparatus  having -

internal baffles. — A condenser for £

volatile solvents is formed of tubes (1,7

containing hexagonal baffles 16 on

a central rod 17, as shown.

e

141,334. Soc. Anon. pour I'Exploita~-
tion des Procédés Westinghouse-
Leblanc. April 5, 1919, [Convenlion date].

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

equal.

141,469. Booth, C. ¥., and Gillison, T.
March 3, 1919.

Plate apparatus. — Relates to radiators for
internal-combustion engines or like surface-
apparatus of the type comprising a number of
pairs of metal plates with protuberances stamped
in them so that, when they are arranged in juxta-
position, two series of spaces are formed for the
passage of the heating and cooling fluids respec-
tively. In the construction shown in Fig. 2,
the pairs of plates A are united round their entire
margin D and are provided with relatively large
convex and concave depressions B out of which
central flanged apertures C of relatively small
dimensions are pressed, these apertures forming
tubular water passages communicating between
the water spaces C', and also spacing the pairs
of plates apart to form the air spaces E. In the
modification shown in Fig. 3, the depressions B
are not perforated, but are flattened at their axes
where they contact with the next pair of plates.
Each pair of plates are united along one pair of

edges, and spaced apart along the other edges
| so as to form water passages H. Pairs of plates
- are connected along the latter edges by distance-
. pieces I so as to form air spaces E, and smaller
- depressions (i are formed at the opposite sides of
the plates to the depressions B so as to contact
with each other in the water spaces H. The

| joints are completed by dipping in solder.

141,546. Scanes, A, E. L., and Metro-
- politan-Vickers Electrical Co. June 1,
| 1919.

Straight tubes between headers.—The tubes 6
of a condenser are so spaced that, near the steam
inlet 2 and at the sides, straight parallel lines
ol steam-flow between the tubes are in the same
direction as the flow of entering steam, while in

53 i
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the paths taken by the steam from the different

VIRTUAL MUSEUM

B




ULTIMHEAT®

F'-—_-’———

|
VIRTUAL MUSEUM |

CLASS 64 (iii), SURFACE APPARATUS &e.

P
o
05903 %" SnHast:

the centre of the condenser and near the air
outlet 3, the parallel lines are at right-angles

thereto.

141,696. Mosses, A. J. H., Searle, C.,
and Sceales, H. L. Sept. 2, 1919.

Plate apparaius.—
Radiators are built

up of corrugated
tubes or plates 3
formed of single
sheete of  metal

which are in the first
place bent to the
shape shown in Fig.
2, a metallic core or
separator 5, of a
width slightly less
than that of the
partly forined tube, b IV
being used to formn the water space and the edges |
of the tube being left free until the tube is passed |
through a pair ‘of corrugated rollers.  These

rollers are formed with side corrngations at a

oreater distance from the centre than the main |
ones which bend the tube 3 and the separator 5

for acting on the edges 2, 4. The separator is
removed by opening up the edges 4, and the edges
4 are preferably soldered together after the tubes
are assembled to form the radiator together with
hollow tubes 12 for the passage of air or other
cooling medium. The tubes 12, 3 are soldered
together, thus forming a watertight connexion
between the inner ends of adjacent tubes 3 at
the top of the radiator. The outer ends of the
tubes are bent up at 13 and secured by solder.

141’7921 ankingr, n- !]ﬂn- 2”4 1919. |

Straighi-tube apparatus having internal baffles.
—1In the class of condenser in which the lower
part of condensing-tubes 1 7etains the con-

ol
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densate to cool it, the tubes 1 may be ﬁlte&'é'-"
retarding devices 20 or close-ended filling ti

142,071. Harter, B. April 23, 1919, [(

vention dale].

Gills for tubes. — The
heat-exchange apparatus
described in Specification
127,565, comprising con-
centric tubes having gills
shaped to form fixed
guide-vanes for a centri-
fugal fan, is employed in
radiators for cooling the
circulating water of the
motors of wvehicles or
stationary engines. The
fan inlet may also be
provided with fixed
diffuser plates. In the
radiator shown in Figs.
1 and 2, the blades A of
the fan are carried by
plates B, C, the plate C
being attached to a boss
D keyved to a shaft e
driven by a pulley from
the motor. The gilled
tubes Z, a are hard-

: .l
li :

soldered in bosses on upper and lower

N, O, and are enclosed by a perforated cas
The headers have screw-threaded bosses 1
nipples R whereby they are secured to the
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and back frames. In a modification, shown in
Fig. 3, the fan g is carried by the fly-wheel f
of the motor, the cooling-tubes being located
within the rim of -the fly-wheel and secured by
the headers j, k to a fixed plate [ carried by arms

5" Fi1G.2.
: FIG.S3.

m on a ring n bolted to the engine bed 0. Air
is drawn in through the openings between the
arms m and is discharged through lateral open-
ings h in the fiy-wheel. Specification 137,274,
[Class 110 (1), Centrifugal and serew fans &e.],
is referred to.

142,352. Baetz, H. June 28, 1919.

Serpentine-pipe apparatus. — An  air-heating
apparatus comprises steam inlet pipes 2, 3 dis-
posed along the inner surfaces of two contiguous
walls and connected to the lower drain pipes
2%, 3' by sets of coils provided with terminal
bends b, b of unequal size, the individual pipes
of the coils being disposed in distinet planes and
in stag{__{ere{l relation. The nipples n, n' by which
the coil pipes are connected to the steam and
d}'ﬁln Pipes are alternately of different height and
aisposed in different planes. The drain pipe 3
IS connected by an elbow fitting 8 to a water-
collecting tube” 10 containing a water discharge
valve under the control of a thermostatic device

contained in the pipe 2.

The air to be| heated

is drawn into the apparatus by a fan F and
escapes through an outlet O.

142,454,

L_‘. | ‘Illlil-lllil-ll_lJ_L

|r

_ Soc. de Condenseurs Delas.
April 30, 1919, [Convention date].

e fe FIG.I

Tube-plates.—Viscous liquids, such as oils, are
allowed to fall in separate drops over the sur-
faces of superposed internally-cooled tubes so that
the drops spread in a short film over each tube
and then reform independently and fall to the next

tube.

The apparatus comprises a series of tubes

A enclosed in a casing to exclude dust, and a
series of spaced nozzles B through which the oil

1s distributed.

The cooling water flows through

. the tubes in a sinuous path from the bottom to

. system.

the top.

In the case of lubricating oil for elee-

trical apparatus where it is important to prevent
the entrance of water into the oil, the water boxes
or headers D may be separated by a space from
the end tube plates F of the oil chamber. In
addition to this, the oil chamber may communi-
cate with a chamber containing an hygroscopic

substance.

To minimize the danger of water

leakage, the water may circulate under reduced

pressure.

i42,481.

vention date].

Coneenwndric
or jacketed straight-
tube apparatus.—
Apparatus applicable to

radiators for motor-
vehicles comprises a
series of interchange-

able cooling elements 1
connected to ecommon

inlet and outlet pipes or chambers 1

elemment may be

Mlatossi, A.

April 30, 1919, [Con-
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0, 11, and
composed of end boxes 2, 3 and one or more gilled
water tubes 4 having concentric air tubes 6, 7
passing through them. Valves 12, 13 are pro-
vided at the connexions between the boxes 2, 3
and the common chambers 10, 11 so that sny -

cut out of the circulating
The air tubes of an element communi-

cate with a single inlet and outlet bend at the

top and bottom, as shown in Fig. 2.

The vaives

' are adjusted by first removing serew-caps 16,

-t}r.,u o
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iz. 13, and screwing the valve stems into or out
[ nuts 17 on apertureﬂ sleeves 14, the inner ends
of which form valve seats. The sleeves 14 are
attached to the end boxes, and the elements
may be removed by first disengaging one water-

chamber 10 from all the sleeves. Ht{}ps 21 are
provided within the end boxes of the elements
FIGlzr
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22'2'; — — _ ol
2J ?O O’:: i T
| === |
=== [
==—— |1
== P%|
| == 1
i == 7
‘R emrE ;
. 2/ 3 3 3 i | =
23 AT Yy ey 23 |

to limit the inward movement of the valves. The
front of the radiator casing 22" may be provided
with a perforated cover-plate 25. The whole of
the elements and inlet and outlet chambers may
be mounted within the casing by means of pivots

23 at the base and removable securing-pins 22
at the top, so that after removal of the steam |

pipe 24, the cooling structure may be swung down
out of t]JE casing Tor inspection &e. In a me
fication, the tidlﬂtnl casing may be pivoted to
chiassis of the vehicle and be turned down, t
cooling strueture being fixed. The water tvu s
may be detachable from their end boxes 2, 338

Oct, 9,

142,519. Barbet et fils et Cie, E. :
Addition to 131,321,

1917, [Convention date].

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

1918.

142,522, Audianne, P. Dec. 7,

Straight tubes between headers: strawght-tube
apparafus having internal baffles in tubes.—In a
heat-exchanger for use in the contact process fm:*
making Su]phur trioxide or sulphuric acid,
which the gases from the contact chambers cir-
culate thmuyh a chamber A from an inlet G to
outlet H and the gases on their way to the contact
chamher pass through tubes C, which traverse the
chamber A, from inlet E to ocutlet F, the cross-
sectional area of the interior of the tubes is
substantially equal to the crecss-sectional area
oi the space outside the tubes. The dimen-
sions of the exchanger with respect to the
cther parts of the plant are such that the speed
of the gases is about 3% metres per second, and
the surface for heat-exchange is 5 square metres
per ton of SO, per day when the gases are to
be heated to 220° C., and 25 square metres when
the gases are to be heated to 325° C. Throttling-
devices fo give the gases a rotary movement are
placed in the lower ends of the tubes C, and the
outlet dome F ig fitted with conical partitions
D' DY, D' between which approximately
eqtml volumes of aas will pass.
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142,666. Porter, W. H. May 14, 1919.

Transverse distributing-partitions.—In a steam-
Leated water heater, the incoming water is distri- 5-
buted over the ends of the steam-tubes by a plate
7 having holes of larger diameter than the tubes.
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142,715. Jackson, W. J. Mellersh-, (Griscom-Russell Co.). July 28, 1919.

Straight tubes passing through
helical baffles; expansion of
fubes prfu'nfrn.g; for; internal
baffles in tubes; casings, con-
structions and forms of.—In
heat-exchangers having straight
tubes 8 passing through a helical
bafie 19, this bafifle is made
of a number of sections each
ecomprising a single turn.
Fig. 5 shows one form 19¢
made of sheet metal, shown in
Fig. 1 as spaced apart by sleeves
19 upon rods 19¢. Fig. 13
shows another form 52 in which
a spacing flange 50 is attached
to the edge. Various forms of
complete apparatus are de-
scribed ; in one, Fig, 1, a central
tube 7 leads to an outlet 10
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in the header 6, cooling water which has passed | showing a single flow for cooling water from

to the sliding head 21 through the smfﬂl tubes 8. header 32 to header 33. The tubes 8 may be
In the form shown in Fig. 7, expansion or con- | fitted with strip baffles 25, Fig. 3, reversely

traction of the tubes 8 is provided for by an

twisted from a eentral flat part 26.

expansion ring 30 in the casing, this form also |

Hoveycomb and like tube ap-
paratus. — In  heat-interchanging
apparatus such as radiators for heat-
g buildings, honeycomb radiators
for motor.cars. &e., an electro-
l;}‘tiﬂail:.' - deposited multi - tubular
cell d, Fig. 1, is joined integrally
with the other portions of the
apparatus, such as the header a,
Sump b, and inlet and outlet con-
2exions e, f, so as to produce a com-
pPlete radiator or radiator section.

he process consists in joining the
mu]tl-f_uhniar core of fusible metal
on which the deposit is to be made
% the headers &ec. by soldering or

B
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biazingl so as to produce a continuous
metallic joint, depositing the metal over the
whole, and subsequently removing the metal
of the core by melting. The core on which
the deposit is to be made is preferably
made by running the fusible metal in a molten
condition into a mould, comprising a base h and
a lid k, Figs. 6 and 8, each baving a series of
holes i into whieh a number of removable pegs
m corresponding with the tubular parts of the
cellular structure are fitted. The core is then
joined to the aluminium or other metal header
and sump &c., and forms the cathode in an
electrolytic bath of which the anode is formed by
a series of metal pegs r, Fig. 11, projecting
through the holes: of the core and held between
conducting-plates g of aluminium. The fusible
metal core is finally removed by immersing the
whole in molten metal at the correct tempera-
ture, or by means of a muffle furnace. The com-

1
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plete radiator may consist either of a single see-
tion as produced or of several sections bolted
together.

142,938. Turnbull, N. K. Feb. 15, 1919.

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

143,179. Chardard, J. B. D. L. May 11,

1919, [Convention date]. FlIG.2:

Plate apparatus. — A .
motor-car radiator com- d/
prises a variable number K
of eoncentric  cooling CHy A 3\
units  detachably con- =N -
nected to a rear colleet- D)} e R
ing eolumn ¢ communi- .'
cating with top and
bottom tanks d, e, and i :
divided by partitions into d
upper and lower parts aric
without direct communi- |
cation, whereby the cool- I
ing effect may be varied
or a damaged unit may U1~
be removed for repair ——t
without affecting the re- c—
mainder. The units con- hre——t
sist of hollow co-axial =t
cylindrical plate elements: t&.—t‘_
a each having two aper- b
tured plugs f engaging Y e

|
|

similar sockets h in the upper and lower parts of
the eollecting-column ¢ respectively. When ar
element is removed, the corresponding sockets
closed by conical plugs. The elements may have
ribs or gills b,

The Specificaticn &s open te inspection un
Sect. 91 (3) (a) comprises also the employm
of rectilinear or elliptic plates, shells, or tuk
either smooth or corrugated, or honeycomb
ments. This subject-matter does not appear
the Specification as accepted. .

144,413. McOustra, J. March 26, 1919.

 Straight-tube apparatus having inlernal bafflées
in tubes.—Relates to atmospherie condensers 0
use in connexion with refrigerating apparatus o
the type comprising a series of vertical tubes @
connecting top and bottom headers a, b, the g
to be condensed being introduced in the botton
header b, and the condense discharged from th
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o header. According to tl!e im{entiun. the | hollow axle I.i}liw;idmi int‘u u.or_xﬁnp_nrttma?ts h;lll-
tubes ¢ are fitted in the interior with a sheet.- | lﬂ"g‘ﬂ'l b ?'f_ which Passes ﬂ‘“i{‘?}““‘-’ “I uwt;e Em]’f
metal spiral d or an aggregation ol twisted wire or f,md the smaller FE{ passes the condensate ac:
wauze whereby the gas is caused to travel in a | Into tbe r.a'haftp J.he+l..‘t,ll]:-1 rotate in a drum G
e euitous path and the condensing effect is m- | n which is the cooling water or the i}{pld_ﬂ:l‘
t.ll—l-lﬂ-:eﬁ A perforated distributing pipe e is pre- | air to be cooled. Fig, 2 shows a device with

forably located in the bottom header b so as flat spirul:;;,‘ but f{t-he:- forms of {:uil.-t-ubEE may

’ be used. The shaft may carry the condenser and
the cooler of a freezing machine as shown in
Fig. 5, in which the rotary compressor M draws
gases from the cooler A' through the compart-
ment b and compresses them into the coil A, the
condensate passing by the passage b' past a valve
N to the coil A* immersed in brine in the casing
(:'. If air to be cooled passes through the casing
(' a fan O is provided.

and Gillison, T. May 30, 1919.

Plate apparatus.—
Relates to  surface-
apparatus for the trans.

ference of heat of the

Lype comprising a

number of corrugated

sheet - metal plates

equally to distribute the gas to the series of d““‘ﬁmbi*’d ;"U f”__r “:
tubes ¢. The cooling water is allowed to fall on | tubes lor the passage
to the tubes ¢ from a trough g having overflow of air “"_Fh- S
notches h, and the tubes are im]er}teri. ribbed, | ?il’“f’ﬁéfbe?“t“&ﬂ ;’?r H"“
or provided on the exterior with spirally wound l.{‘{“' U-'i “ujr “u,
tow i to delay the descent of the water. tke. According to the

invention, the  ap-
| paratus is built up of a number of pairs of plates
having rounded ecorrugations 1 with short inter-
spaces 2 between the corrugations urrlanged in
: ¢ ek staceered relation, the convex face of the corru-
14*’?39' Rau, R. June 12, 1919, [Conven- :;at-\idt?us being provided with transverse channels
jon dats . 6, longitudinal channels 7, or both, except at the
A brfrics A ¢ 19 marginal portions so as to provide passages o
e W for the water without the necessity of enlarging
i or expanding the ends of the tubes 4. Small ¥
or like shaped projections 3 are pressed out of
the interspaces 2 between the corrugations so
as to interengage when the plates are assembled
and prevent their relative movement. Projections
8 are also stamped out of the corrugations or
the interspaces near the edges of the plates to
fill up the interstices between the rows of tubes
and to retain the solder 9 when the apparatus

is dipped.

145,540, ZEisenwerk Jagstfeld Ges.
May 17, 1918, |Convention date].

Straight tubes between headers; lransverse dis-
‘ tributing-partitions.—A blast and gas cooler ior
. use with gas generators comprises upper and
Coil-tube apparatus. — A condenser cr cooler | lower headers 3, 2 il!_ which tubes 4 are fitted.
comprises one or more coils A rotating on a ot gas enters at an inlet 5, passes through the

“ho .
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fubes 4, and escapes by an outlet 6. Cold air
enters a chamber 11 by an inlet 13, passes up a
centre tube 15 into a chamber 12 and through
annular gaps 9 in a partition 8, is heated by con-
tact with the tubes 4, and leaves by an outlet 14.

—

145,652. Rosanoff Process Co., (As.
signees of Perkins, H. F.). July 2, 1919, [Con-
cention date]. No Patent granted (Sealing fee
not paid).

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

1)

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

Reference has been directed by the Comptroller
to Specification 18579/02, [Class 32, Distilling
L‘EG.]. ;

145,672. McKinnon Industries, Ltd.,
(Assignees of Boblett, K. M.). Oect. 1, 1914,
[ Convention date].
FIC.) F1G.2. F1G.3.
’,"

Plate apparatus.—
In bending metals
into a succession of
oppositely - disposed
loops to form sheet.
metal radiators for
automobiles &e., the
metal is alternately
bent so as to form an offset portion, and the off-
set. portion then bent intermediate its ends to-
wards the finished portion. In making a radiator
aa shown in Fig. 1, a continuous sheet-metal strip
is bent to the form shown at @, b, ¢, d, Fig. 6,
and the strip then fed along through the space of
one loop. The part b, ¢ is then bent about the
point ¢* to bring the end a against the part c, d
to form the lower loop. The inclined portion of
the strip is then bent to complete the top loop
and form the U.shape for the next loop. Lateral
shoulders and recesses 2 serving as water chan-
nels are formed at opposite sides of the loops
and longitudinal grooves 3 in each loop. The
produet may be straight throughout or tapered
in one direction only or provided with only one
set of shoulders or off-sets. Radiators of the
fm:dn shown in Figs. 2 and 3 may also be similarly
made.

145,745, Worthington Pump & Ma-
chinery Corporation, (Assignees of Stone,
J. D.). Sept. 6, 1917, [Convention date].

Straight-tube apparatus; casings, construction
and forms of. — The foundation of a turbine or
other steam-engine is used as the shell of the
condenser of the engine. The condenser may be
of the surface or the jet type. In one form, the
conerete foundation 10 constitutes the steam space
of the condenser, the exhaust steam entering
directly by an inlet 15. To allow for expansion,
an annular space 17¢ is left between the exhaust




pipe 14 and the inlet 15; the space 172 is closed
by a metal plate 16 with one edge secured to the
pipe 14 and the other embedded in the concrete.
A free exhaust 30, air outlet 34, and condensate
outlet 32 are formed in the concrete. At each
end of the condenser are tube-plates 18, secured
within rings 17, and preferably seated against
flanges 19. The water-boxes formed by the rings
17 and tube-plates 18 are closed by heads 37.

L%E}}“EH“ ¥ ™
=N
Gt & :—* R

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

146,130. Pressed Metal Radiator Co.,
(Assignees of Somneborn, C.). June 22, 1916,
[Convention date].

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

CLASS 64 (iii)), SURFACE APPARATUS &e.
; = e  VIRTUAL MUSEUM
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146,506. Lillie, S. M. April 18, 1019,
[Convention date]. Void [Published under
Sect. 91 of the Act].

constructions
plate 3, 4 is fitted in front of each main
tube plate 1, 2 of a surface condenser so as to

Tube-plates,
tube

of.—A secondary

form flat chambers S, S', into which leakage
water draing and is led out by passages 13, 14
to the main air-suction line. The plates may be
secured by spacing rings 7, 8 and by expanding
certain tubes 9, 10, 11, 12 at one end only into
the two plates at 1', 3', the other being a sliding
fit in the secondary and passing through a stufi-
ing-box 2' in the main tube-plate, or studs n?
with nuts n* may hold them.

146,633. Thompson, W. P., (Fours et
Procédés Mathy Soc. Anon.). April 12, 1919.

FIG: ?‘ﬂ?

NSt

A

Z

Tubes of special materials, — Heat is inter-
changed between fluid streams cireulating parallel
to one another through and around connected re-
fractory pipes in superposed tiers. The waste
gases for example, used for heating, flow from the
interior 4 of one layer of pipes to another by
means of headers. The air &e. being heated
passes through the spaces 10 outside the pipes
from layer to layer by means of gaps 21 in the
edges 3 of the refractory sections 12 at the points
where communication is desired. The pipes may
be of triangular eross-section or may be reect-
angular without ribs or flanges 3, the passage of
air from one fier to another being effected by
bevelling a corner of an element at the desired
place.
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veen | headers. — A FIG.2. 2 “collar ¢ adapted to be
_tubulay heating - grid slipped over the steam-. €3
I for the tanks of wash- N\ _J/ % /— : tube or the like from
ing-machines is made 1 which heat is to be
by forming two headers radiated, has a rib a :
and a set of conneet- preferably of erinkled form, pressed cold upon it
ing-tubes in halves 1, 2 each from a sheet ¢f  and the two are welded together.

metal suitably stamped and slotted and united by
welding at their contiguous edges.

—_ e

147,397.- MecEKean, J. G., and Jones, ;
" R. F. Dec. 6, 1919.  148,694. Bowman, E. J. Aug. 2, 1919.
&
b FIGL & A g Plate prﬂra.t.us_-ﬁ.& heat- \

o s e e es sy s exchanger with air tubes con- FIGC.3.
——— X nected together at their en-
T S . larged ends thus forming water
e —— | passages has multi-tube units

0 S 2443 | made by pressing a ‘Sl'lEEf of
e L f' metal sucecessively into  the
/ AP rr et e flutes of a mandrel. Fig 3
e ‘a h shows three flutes the metal

having just been pressed into the first.

Field-tube apparatus.
—A heater comprising
a casing enclosing a
number of horizontal
closed - ended steam -
heating tubes is fitted
with concentric baffles
directing the fluid to
be heated backwards
and forwards over con-
centrie groups of heating-tubes. The fluid enters
the casing a through the inlet b and flows back-
wards and forwards around baffles m, ¢, I
arranged between steam tubes ¢ of the Field tvpe,
which are supplied with steam through a branch ¢
communicating with the space between the door f
and the outer tube-plate i. The heated fluid is
discharged through a central port o. The con-
densate collects in a pocket I at the bottom of
the exhaust chamber d.

149,224, Dehmel, M., and Zenker, W. A.
June 22, 1918, [Convention date]. Void [Pub-
Lished under Sect. 91 of the .'l{.'f].

-

147,973. Randall, J. E.. and Winter-
flood, A. J. April 11, 1919,

Tubes of special section.

—Motor - car radiator FIG.8. FiG.5.

tubes are constructed a1

with one or mora tubular 22

waterways 21 and narrow /2

waterways 22 of waved

form on either side of ez Plate apparatus; straight tubes between headers.
them. The tubes are —Apparatus particularly applicable to radiators
assembled so that the for internal-combustion engines comprises a series
passages 21 in one tube B of independent cooling-elements composed of a
ara between those in number of tubes or plate members connected to,
adjacent tubes so as to 2/ or detachably mounted in, upper and lower water

' leave sinuous airways chambers or blocks of suitable material whieh
‘ through the stack. communicate with upper and lower water tanks
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and are provided with means for cutfing-out a
cooling-element in the event of a tube being
damaged or in order to vary the cooling-surface.

Modified forms of construction are described for |

cutting-out a cooling-element, for attaching the
tubes &e. to the blocks or water chambers, and
for connecting the cooling-elements to the water
tanks. As shown in Fig. 1, the cooling-elements,
which consist of tubes 5 secured or detachably
connected to blocks 4, have packing-strips 10 in-
serted between the consecutive blocks and are
secured together by tie-rods 11 passing through
suitable holes in the blocks. Tanks 1, 2 are

placed on packing-strips 12 on the top and bottom
of the upper and lower sets of blocks respectively.
Tubes may be stayed up against each other by |
blocks 7 or by meang of strips 8, Fig. 8, or zig-
In order to cut out a

zag strips 9, Fig. 23.

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

63

. preheating-medium en-

struction according to Fig. 26, the tubes are re-

placed by plate-like elements 43 one oriuwre-seps——""""

of which are econnected to upper and lower water
chambers 44 communicating with upper and lower
water tanks 46, 47. These parts are assembled
by means of plates 48 and bolts 49 which are
adapted to engage closed sleeves in the tanks.
Ancther form of construction is shown diagram-
matically in Fig. 22 wherein the cooling-elements
are divided into groups by subdividing the tank
in such & manner that the water circulates
through the tubes in series in the direction in-
dicated by the arrows.

149,232. Deutsche Maschinenfabrik
Akt.-Ges. May 12, 1919, [Convention date].

Straight tubes be-
tween headers or con-
necting-boxres.—In  ap-
paratus for purifying
blast furnace and other
gases without loss of
temperature, in which 7\
a filter and a pre- 7
heater are united in a
single structure, the

FIG.L

il

closes the passage
through  which the
gases pass to the filter.
In the apparatus
shown, the furnace
gases pass down over
heating pipes ¢ and up
through an inner ecylin-
der | and a conical pas-
sage f to a filter a, and
escape by a pipe g.
The throat of the pas-
sage [ is opened and
closed by a plate 1
operated by a rod.
The  heating-medium
enters by a pipe j and
flows through a conical
passage k and the pipes
¢ to an annulus m and an exit n. A dust-
receptacle ¢ is provided, having sliding doors and
a flexible top p by which variations in the length
of the apparatus getween its fixed points s, ¢ due
to temperature changes may be taken up; this
may be the usual furnace dust.receptacle. A
pair of apparatus may be disposed side by side
connected by a passage a divided by a plate and
provided with a divided dust-receptacle.

S
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149,500. Rogers, ¥F. H., and Fremlin,
W. T. July 2, 1919.

Plate apparatus.—In a milk-sterilizing ap-
paratus, steam from a boiler 32 passes through an
opening 11 and pipe 12 into the upper part of an /2
outer jacket 1 and from the lower part of the ‘
jacket into a central chamber 2 and by a pipe- . 3
connexion 7 therefrom into an intermediate -
annular chamber 3 and to an exhaust-opening 14. ‘ e
Milk passes from an upper vessel 25 into a funnel 4 1’
6, and through the narrow annular spaces be-
tween the intermediate chamber 3 and the inner =
vessel 2 and outer steam-jacket 1, and flows away
by a spout 16. To clean the apparatus, the con-
nexion 14 and the union 9 of the pipe 7 are un- 32
screwed and the intermediate vessel 3 is lifted out.

' - O QIO

149,797. Wood, A. G., and Hall, B. May 20 1919,

Concentric or jacketed straight-
tube apparatus.—A condenser for
ammonia or other refrigerant com-
prises one or more unenclosed e
rows of vertical concentric tubes
a, d connected in parallel to
headers b, ¢ and e, f respectively.
Packing and glands are provided
where the tubes connect to or pass
through the headers.  The am-
monia &ec. enters the upper inner
header ¢ and passes through the
annular spaces between the tubes,
and is collected in the lower header
f, while the coocling-water enters
the lower header ¢ and flows up-
wards through the inner tubes.
According to the Provisional Speci-
fication, the water may circulate
through the outer tubes and the
gas through the inner tubes.
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149,878, Scott, H. B., and Smith's Dock Co. Dec. 1. 1010, S

Distributing plates in fluid inlets and outlets; |, perforations in which are larger or more numerous
casings, forms of.—In a straight-tube condenser a | towards the ends, facilitate the even distribution
perforated baffle ¢, above the tubes b* and placed ‘ of steam. The casing is tapered to the bottom.
transversely, and a partition d below them the

149,882. Smith, W., and Stephenson, E® or other pump. Any condensate accumulating

R. Dec. 24, 1919. FICA. in the upper header is prevented from flowing back
through the condenser tubes by ferrules w, and is
drawn off by separate drain-tubes r which have

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

]

AN IO IO

149,939, Wheeler Manufacturing Co., |
C. H., (Assignees of Suczek, R.). Aug. 18,
1919, [Convention date]. l

Tubes with nozzles; headers, draining; longi-
tudinal partitions, arrangements of among tubes,
—In apparatus for compressing gases, more |
especially when drawn from a condenser, a multi.
jet ejector E discharges through a diffuser D into
a condenser C having heads B, B! divided into
compartments and connected by groups of vertical
tubes separated by baffles j, e, k which compel the liquid seals v at their lower ends. Valve.controlled
cooling-fluid entering at p to take a circuitous | pipes y, = lead the condensate to a pipe C', which
course to the outlet g. The last compartment of | may deliver to either the steam or the condensate
the top header is connected to a radial flow ejector | space of the main condenser.

.63 3 B
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Tubes of special section.
—In a refrigerator of the
kind comprising & number
of tubes A of substantially
isosceles triangular section
arranged in two rows in
staggered  relation, the
bases D of the tubes are’
formed with interfitting
rabbets C and the sloping
sides G with projections F,
so that only a narrow strip
of solder B is required be-
tween the projections F to
complete the joint, Specifi-
cations 15995/99, [Class
29, Cooling &ec.], and 2570/14 are referred to.

FICE

150,0751 Hﬂ.ntlll‘lll, J. }t{ﬂ}' Eﬂ, 1019,

FiCI

%3
—

—

Plate apparatus.—Relates to plate type radia- |

tors for automobiles, and consists in providing
each plate with inclined pockets, alternate sets of
pockets being indented on opposite sides and in-
clined in opposite directions, Each plate has a
series of inclined recesses 2, 3, Fig. 1, projecting
from the plate on one side, and a second series 4
inclined oppositely and with the projections on

151,258.

- and the tubes
. connected

ULTIMHEAT® CLASS 64 (iii), SURFACE APPARATUS &e.
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150,056.| Dyche, A. May 26, 19019, | the other face. Two plates are assembled to form

an element with the recesses such as 4 in con-

. tact, the edges being welded together.

151.075. Wheater, C. 19019,

June 13,

Exzchanging  heat
with one or other of
fwo fluids.—Relates
to * plates "’ for a
direct expansion sys-
tem of ice-making
made up of straight
lengths of expansion
tubes and hollow fill-
ing-in blocks between
the tubes for the
passage of a thawing-
medium. According
to the invention the
filling-in blocks 3, 4,
which are recessed at
their edges § to en-
close the expansion
tubes 1, are con-
nected in parallel be-
tween upper and
lower headers 9, 10,
1 are
in series
by junction-boxes 2.
The filling-in blocks
3, 4 are reduced at alternate ends, as shown in
Fig. 8, and end blocks reaching to the walls of the
tank are provided to complete each * plate.”
After the freezing operation, the refrigerant sup-
ply to the tubes 1 is cut off and steam or hot
water, for example warmed condenser or engine-
jacket water, is circulated through the blocks.
The draining opening of the thawing-passages

-"'é

o cEl-N

.ﬂ,j'.-i \\ SRR \

. may be controlled in such a way as to ensure the

drainage of the thawing-medium when the re-
frigerant valves are opened for freezing.

Concentric straight-tube apparatus.—In heat-
exchangers employing three concentric tubes, the
outermost is made in sections to facilitate clean-
ing of the outer space. The two inner tubes a, b
may ba welded at their ends, but the outermost
is made in sections, two of which A, A, in the
example shown in Flg 1, are slightlyt smaller in
diameter than the middle seetion B and con-
nected at each joint by stuffing boxes f, f. The
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two parts comprising the middle section B are | nular sleeves b which are stamped out-with—an——

united by a flange joint g. To take apart, the
flange ¢ is disconnected and each half of the sec-
tion B is slid over the adjacent section A, and
then each section A is slid towards the centre in
turn. In a modification, the sections are of the

same diameter tube, and each or any is divided |

longitudinally and united by flange joints, To
prevent loss cf heat at the ends, the device shown
in Fig. 3 may be used comprising two stub tubes
joined by a channel { to cover the ends of the
tubes ¢ and the conmexion ¢, the whole being

bolted to a supporting plate h and bearing flange

connexions for the bends n.

151,525- Haﬂlar, J. W. Feb. 9, 1920.

FIC.3.

= —

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

151,551. Maison F¥. Fouche. \urch

20, 1920.

Serpentine-tube apparatus.— A heat-interchang-
ing apparatus, applicable to steam condensers and
coolers for water and other liquids, and gases,
comprises a number of tubular elements which
may be threaded on perforated or slotted tubes
for the inlet and outlet of the fluid. A number
of flat coils @ are provided at each end with an-

annular groove d on one face and a circular spigot
e on the opposite face. Each sleeve is stayed in-
side by a cast or sheet metal ring ¢. The tubular
elements thus formed are threaded on slotted

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

151,81‘- mﬂ:ﬁnder, A, ﬂ-, (Bﬂiﬂ-ﬂ- CO-).
Sept. 18, 1919.

Plate apparatus.—A radiator for motor-cars &e.
comprises upper and lower headers 1, 2 connected
by a series of vertical columns each consisting of
a number of circulation units 4 formed by a thin
hollow chamber having one end open, but adapted
to be closed by a baffle-plate 5 provided with a
shoulder 50, The chambers communicate with
each other and with the headers by means of
tapering sockets 44 and nipples 4% provided on
the upper and lower walls of the chambers. In
order to tighten these joints, the uppermost

' chamber of each column co-operates with an ex-

A
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nally threaded nipple 6 adjustable in the upper |

beader Ly) means of a nut 64.

When the joints |

are being tightened, collapse of the chambers |

themselves is prevented by means of supporting

FIG.2. FIG.6
a' . .
qq'j: ga J e
6 2oy
[ 5. 6%a aa
a
ab 2
a—|| 4
L ' =
g ab

lugs 5¢ on the baftle-plates. A thin flange is pre-
ferably provided on the baffle plate adjacent the
shoulder 5% and adapted to be crushed when the
baffle-plate is inserted so as securely to caulk the
joint,

151,874. Jackson, W. J. Mellersh~-,
(Griscom-Russell Co.). Jan. 2, 1920,

Coil-tube apparatus.—In apparatus for heating
oil fuel of the kind wherein the oil is passed

through coils heated by boiler steam and the pipe |

joints are all external to the heating chamber, the
straight ends 8! of the three coils 3 pass through
thimbles 4, screwed into the casing 1 or cover-
plate 2 and secured by nuts 5.
the tubes 8 are formed with conical seats 6 to
receives reversed flanges 7, on the feed or return
tubes 8, which are secured by ferrules 9 and
unions 10. The three feed and return pipes 8
are connected to manifolds 14. Live steam is
led to the chamber 1 by tube 20, and exhausted

to the feedwater system of the boiler by a pipe
21.

The ends 8! of |

. changers are made with one

' the V, substantially at right
- angles to the tube surface

|
|

|
|
|

!
i
|
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. 152,260.

151.,943. Aktieselskapet de Norske
Saltverker. Oct. 4, 1919, [Convention
date].

Tubes of special section.—
Tubes for film type heat ex-

or more shallow helical
threads 2. The threads are
approximately V-shaped in

eross section with one arm of

and the other diverging at a ~
small angle. The grooves may

' be internal and the ribs external, in which case

the right-angled sides of the V¥V would be on top.
In each case the film of liquid within the tube is
stated to flow across the threads while the con-
densed steam is collected by the right-angled side

. of the thread and led to the foot of the tube.

Goold, L. W., (Stark, 0. G.).
Feb, 12, 1920.

FIGC.4,

motor-cars

for
comprises alternate water and air chambers con-

Plate apparatus.—A radiator

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

A.

152,330. Lamblin,
[ Convention date].

Oct. 8, 1919,

Plate apparatus.—A series of parallel hollow
plates H are connected to a central rear chamber
I and to side chambers D, F extending the whole
depth of the radiator, so that the hot water is
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adinitted uniformly to the interior of the plate
elements either from the side chambers F, as
shown, or from the central chamber, and cireu-
lates by gravity only. The plates are spaced apart
by tubes L. extending from the front to the rear,
air thus being free to pass between the plates and
through the tubes. The plates are secured to the
chambers by soldering, and may be disconnected

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

152,620. Schweizerische Stellwerk-
fabrik. Oct. 15, 1919, [Convention date].

FIG.5.

Tubes with devices for restricting flow of
liqguids.—In joining tubes to plates in heat-ex-
changing devices such as coolers and steam
generators, a nipple 2, Fig. 3, having a tapered
screw-thread is serewed into the plate 1', and the
tube end 6, which is conically reduced in section,

e = ! VIRTUAL MUSEUM

is inserted in a groove in the nipple, Lr:ri the

inner end 3 of the nipple is expanded behimd-tie—
conical end of the tube. The shape of the inner
wall of the nipple is such as to ensure an action
on the entering fluid like that of a De Laval ex-
pansion nozzle. The nipple has slots 5 for the
reception of a spanner, or helically-shaped blades
7, ¥ig. 5, sprung into position. The blades 7
produce a rotary motion in the fluid passing
through the tube. Nipples of different internal
diameters may be used to vary the rate of flow
so that Hquid passes through the tube in accord-
ance with the temperature inside the cooler &ec.

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

152,785. British Thomson - Houston
Co., (General Eleciric Co.). July 23, 1919.

Plate apparatus. — A
boiler for vaporizing mer-
cury and other liquid
having a high boiling
point is built up of a
number of flat vertical
spaced sections, each
formed of thin sheets of
metal welded or other-
wise joined at their edges,
the liquid being so
directed that it flows
through  each section

initially in the same

direction as the heating gases and finally in the
opposite direction. T%IB sections are supported
at one end only in order that they may be free to
expand and contract. A section is made of thin
metal plates welded along their edges and
spot welded over their entire surfaces. External
ribs 34, 342 form the sides of the flues 33 be-

| tween the sections. Mereury is supplied through

J
60

headers 492, from which it flows through vertical
passages or preheaters 24% on both sides of a sec-
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artitions 44, 45 direct the mercury, which
‘fom the preheaters through openings

L1010,

near the bottom, in upward and downward
courses as indicated by the dotted arrow lines.
The vapcour flows through narrow openings at the
top of the sections into a superheating chamber
37. The sections are suspended by means of rods

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

e

153,175. Harter, E. April 23, 1019,

[Con-
vention date]. Addition to 142,071,

sdddda
()

GGills for tubes.—The radiator described in the
parent Specification is provided with a closed
casing d, and the gills on the cooling tubes a are
sloped in reverse directions on either side of the
centre of the radiator, as shown at a', a?, so as to

cause s discharge of the air in two currents to- |

wards adjustable outlets d*, d* in the bottom of

('LASS 64 (iii), SURFACE APPARATUS &e.

through ears 24 projecting from the |

-

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

— e c— .

153,509. Mather, J. W.

FIG.I.
- )

Feb, 9, 1920.

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

153,650. Prat, E.

Nov. 4, 1919, [Con-
vention date].

FIG.2.
il
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Plate apparatus.—An air-heater, radiator, re-
frigerator, condenser, feed-water heater or other
like apparatus is built up of flat plates f spaced
apart by frames a, ¢ formed partly of helical
springs b, d or other elastic members, which,
when the plates and frames are assembled, exert
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pressure against the plates and, at the same | separated by the frames ¢ and springs ¢.

time, allows the media to pass into the spaces
between the plates. In an air-heater, for ex-

ample, hot gases pass vertically between plates |

separated by the frames a and springs b, and the
air circulates around baffles ¢ between plates

—_— ———

154,290.

Concentric or jacketed straight-
tube apparatus.—The heat-exchang-
ing surfaces of a cooler for a dyna-
mo-electric machine are formed of a
series of inner and outer tubes so
arranged that the casing air tra-
verses the annular spaces between
the tubes and the cooling air passes
through the inner tubes and round
the outer tubes or vice versa. The
ends of the inner tubes F are fitted
in recesses ¢*' in the end plates G, G*
and the ends of the outer tubes in
recesses ¢* in the bed plates E, E*.
The paths of the casing air and of
the cooling air are shown by full
line and broken line arrows respectively. Instead
of the cooling air passing first through the inner
tubes and then round the outer tubes, it may
pass in parallel through the inner tubes and
round the outer tubes. The tubes may be circu-

-

154,308. Nielsen, H., ind DMarshall,
Aug. 21, 1919,

Plate apparatus.—A heat-exchanger for pro-
ducer gas comprises a casing a and a series of
closed flat units b connected by short distance
pipes ¢ to provide a zig-zag passage for one of the
heat-exchanging medinms. Each unit has internal
baffle plates d to cause the gas to flow through a

Lo-Thermo Patents, Ltd., and Burleigh, J. W.

| S e e N e T

[

modifications, the elastic members extend 4::::11;3.T
partly along the sides of the frames, which may
be formed of channel irons surrounded by as-

bestos. The plates may be clamped or welded
together,

Aug. 18, 1919.

ms: ¥HI A

N

e — -: "_"ﬁ..,‘__

Pl ".. :-1- -;_._H'

557

-——1 F —=—1: [[C=-—.
= e

———
e F

\.
\
'

-
%

# ]
e [

|
lar or rectangular in cross section, and several
inner tubes may be placed in one ocuter tube.
Specification 128,330, [Class 35, Dynamo-electrie
generators &e.], is referred to.

— — S

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

154,956. Hocking, H. July 10, 1919,
FIG.2
|
|
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tortuous path. The casing has doors | and sera- |

pers j for removal of dust, dampers i for control-
ling the direction of flow around the boxes b, and

Casings, constructions and forms of.—A float-
controlled steam trap is combined with heat-in-
terchanging apparatus wused for heating feed
water, condensing in non-vacuum type of conden-
sers, and cooling fluids. The heater is mounted
on the easing 5 of the steam trap, a strainer 12

=
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velns interposed between the two. A cylindrical
ol b parries a sleeve valve 7 provided with

ports 10, which slides over the upper end of the
outlet pipe 8 which is provided with ports 9.
When the condensed steam reaches a predeter-
mined level, the float 6 rises, and the ports 9
and 10 register so that the water is discharged.
The float then falls and closes the valve,

155,062. Gell, J.

Plate apparatus.—A
radiator &e. for cooling
water is constructed of
thin metal plates with
projections on  both
sides, those of adjacent

Sept. 26, 1919.

CLASS 64 (iii), SURFACE APPARATUS &e.
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section is formed either from a ecirecular tube or
from two plates 1, 1, Fig. 1, brazed together, and
is transversely corrugated, with the corrugations
of the upper surface alternating with those of the
lower surface as shown, the whole being mounted
in a casing. In a modification, Fig. 6, an inner
annular duct is formed between two transversely

. ribbed cylindrical tubes 13, 14, and these tubes

plates being in contact. The projections are in '
the form of double co-axial cones, as shown in

section. The sides ¢ of the ring-shaped bosses
thus formed on one side of a plate may be in-
dented to permit of the access of fluid.

155,303. Shaw, E. Jan. 25, 1918, [Con-
vention date].

Plate apparatus; concentric straight-tube ap-
paraius: tubes of special section.—In an appara-
tus for the exchange of heat between two volumes
of flowing fluids, the formation of films of low

one or both of the fluids through ducts shaped so
as to give an abruptly changing direction to the

|

’.-—-uw ;

are located between outer and inner casings 7, J1,
so that a flow of fluid is arranged through the
duet from an inlet 16 to an outlet 17, while the

 other fluid flows on both sides of the duet in the
- reverse direction from an inlet to an outlet 20.

In other arrangements, the two ducts are formed
by two conecentric spirally-corrugated tubes which
give a spiral movement to the fluids in addition

. to the broken longitudinal movement, or, where
conductivity, which may tend to accumulate on

the surfaces of the duets, is prevented by leading |

flow therethrough. In one construetion an inner |

duct or pipe of substantially rectangular cross-

the spiral movement is not desired, a longitudinal
partition extends along the annulus. Apparatus
as in Fig. 1 may be vsed in catalytic reactions,
the space outside the duct 2 being packed with
catalyst and the temperature regulated by pass-
age of a fluid through the duct.

155,477.

Clayton, W., and Nodder, G. Nov. 6, 1919,

Plate a

ratus.—Apparatus for cooling and
solidifying edible fats used in the manufacture of
margarine or lard substitutes comprises a series
of hollow disk-like plates a communicating with
one another through openings b so as to form a
continuous zig-zag passage for a cooling-medium
entering by an opening ¢ and leaving by an open-

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

111,474. Nobuhara, K. Oct. 28, 1916,
[Convention date]. Void [ Published wnder
Sect. 91 of the Act].

Straight tubes between headers or comnecting-
bores.—Apparatus for cooling liquids circulating
around heated or heat-producing bodies, for ex-
ample oil in oil-cooled electric transformers or
other electric apparatus, comprises inner and
outer rings of tubes 2, 2' arranged vertically over
the casing 7 containing the transformer &c. 6, and
exposed on their exterior to the surrounding air.
The tubes may be ribbed or corrugated longitudi-
nally, and open at their lower ends directly to the
casing 7, and at their upper ends connect with an
annular header or {:ham{;er 9. The oil is supplied
through a pipe connected to the header 9 and fills
the casing 7 and the tubes. A partition 8 may
extend downwards within the casing 7 so as to
produce a eirculation of oil upwards through the
less cooled inner row of pipes 2' and downwards
through the outer tubes, as shown by the arrows.
The wall of the casing 7 may be ribbed or corru-
gated, and is held in position between a flanged
base 15 and a channelled ring 14. The tubular
apparatus is preferably removable as a whole, and

FI1G.6.

FIC.2.
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the top plate 9' of the header also is removable.
A top bar 13 and upright bars 1 form a supporting
frame for the tubes. A modified arrangement of
tubes is shown in Fig. 6.
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ABRIDGMENTS OF SPECIFICATIONS

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

List of Periods.

1855—1866.
1867—1876.
1877—1883.
1884—1888.
1889—1892.
1893—1896.
1897—1900.
1901—1904.
1905—1908.

List of Classes.

Acids, alkalies, oxides, and salts, Inorganie.

, Acids and salts, Organie, and other carbon com-
pounds, (including Dyes).

Advertising and displaying.

Aeronauties. .

Agricultural appliances, Farmyard and like, (in-
cluding the housing, feeding, and treatment of
animals).

Agrienltural appliances for the treatment of land
_and crops, (including Gardening appliances).

, Air and gas engines.

, Air and gases, Compressing, exhausting, moving,

and otherwise treating.

9, Ammunition, torpedoes,

technics.

10, Animal-power engines and miscellaneous motors.

11, Artists’ instruments and materials.

1Z. Bearings and lubricating-apparatus.

13, Bells, gongs, foghorns, sirens, and whistles.

14, Beverages, gemcepting Tea, coffee, cocoa, and like

beverages).

15, Bleaching, dyeing, and washing textile materials,

yarns, fa,'brics. and the like, (ezcepting Dyes).

16, ]?n::nn]-:%s,1F (including Cards and card cases and the

ike).

17, Boots and shoes.

18, Boxes and cases, (exrcepting Trunks, portmanteaux,
hand and like travelling bags, baskets, ham-
pers, and other wickerwork).

Brushing and sweeping.

Buildings and structures.

Casks and barrels.

Cements and like compositions.

Centrifugal drying, separating,
machines and apparatus.

Chains, chain eables, shackles, and swivels.

Ghémngays and flues, (including Ventilating-shaft
ops).

Closets, urinals, baths, lavatories, and like sani-
tary appliances.

Coin-freed apparatus and the like.

Cooking and kitchen appliances, bread-making,
and mnfec}ioneri._

Cooling and ice-making, (including Refrigerators
and lce-storing).

Cutlery. !

Cutting, punching, and perforating paper, leather,
and fabries, (including the general treatment
of paper after its manufacture).

Distilling, concentrating, evaporating, and con-
densing liguids, (excepting Steam-engine con-
densers).

Drains and sewers.

Drying. -

, Dynamo-electric generators and motors, (including
Frictional and influence machines, magnets, and
the like). {

Electricity, Conducting and insulating.

Electricity, Measuring and testing.

Electricity, Regulating and distributing.

Electric lamps and furnaces.

Electric telegraphs and telephones.

Electrolysis, (including Electro-deposition and
Electro-plating). Y =

Fabrics, Dressing and finishing woven and manu-
facturing felted, (including Folding, Winding,
Measuring, and Packing).

Fastenings, Dress, (including Jewellery).

Fastenings, Lock, lateh, bolt, and other, (includ-
ing Safes and strong-rooms).

"L'H.hﬁl B =
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explosives, and pyro-

and mixing

 ————— . —— . ——— . ——

45, Feneing, trellis, and wire netting.

46, Filtering and otherwise purifying liquids.

Fire, Extinetion and prevention of.

Fish and fishine.

Food preparations and food-preserving.

Fuel, Mannfacture of.

Furnaces and kilns, (including Blowpipes and
blowpipe burners; Smiths’ forges and rivet
hearths; and Smoke and fumes, Treating).

furniture and upholstery.
alvanic batteries.

Gas distribution.

Gas manufacture.

Glass.

Governors, Speed-regulating,
machinery.

Grain la,ud seeds, Treating, (including Flour and
meal).

Grinding, erushing, 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.

for engines and

64, Heating, (excepting Furnaces and kilhs: and
Stoves, ranges, and fireplaces).

65, Hinges, hinge-joints, and door and zate furniture
and accessories, (exzcepting Fastenings, Lock,
latch, bolt, and other).

66, Hollow-ware, (including Buckets, Pans, Kettles,
Sancepans, and Water-cans).

67, Horseshoes.

68, Hydraulic engineering.

69, Hydraulic machinery and apparatus, (excepting
Pumps and other means for raising and fore-
ing liquids).

70, India-rubber and gntta-percha, (including Plastie
compositions and Materials of econstrncetive
utility, other than metals and stone).

71, Injectors and ejectors.

72, Iron and steel manufacture.

73, Labels, badges, coins, tokens, and tickets.

74, Lace-making, knitting, netting, braiding, and
plaiting.

75, Lamps, candlesticks, gasaliers, and other illu-
minating-apparatus, (emcepting Electric lamps).

76, Leather, (including Treatment of hides and skins).

77, Life-saving, (Marine), and swimming and bathing

appliances. ‘ :
78, Lifting, hanling, and loading, (including Lower-
ing, Winding, and Unloading). _
79, Locomotives and motor vehicles for road and rail,
(including Portable and semi-portable engines).

80, Mechanism and mill gearing.

81, Medicine, surgery, and dentistry. I

82, Metals and alloys, (excepting Iron and steel
manufacture). F

83, Metals, Cutting and workineg. \

84, Milking, churning, and cheese-making.

85, Mining, quarrying, tunnelling, and well-sinking.

g6, Mixing and agitating machines and appliances,

(ezcepting Centrifugal machines and apparatus).

87, Moulding plastic and powdered substances, (in-
cluding Bricks, building and paving blocks, and
tiles, and Pottery).

88, Music and musical instruments.

89, Nails, rivets, bolts and nuts, screws, and like
fastenings.

90, Non-metallic_elements.

91, Qils, fats, lubricants, candles, and soaps.

92, Ordnance and machine guns.

93, Ornamenting.

94, Packing and baling goods.

95, Paints, colours, and varnishes.

96, Paper, pasteboard, and pa.mer_mﬁ,chﬁ. )

97, Philosophical instruments, (including Optical,
nautical, surveying, mathematical, and meteoro-
logical instruments).

98, Photography.

99, Pipes, tubes, and hose. I )

100, Printing, Letterﬁress and lithographic. _

101, Printing other than letterpress or lithographie.

102, Pumps and other means for raising and forcing
liguids, (ezcepting Rotary pumps).

103, Railway and tramway vehicles.

104, Railways and tramways. Ay |

105, Railway signals and communicating-apparatus.

106, Relg‘istttring, indicating, measuring, and calcu-
ating, (excepting Signalling and indicating by
signals).

107, Roads and ways.

108, Road vehicles.

109, Ropes and cords.

110, Rotary engines, pumps, blowers, exhausters, and
meters. _

«'1, Sewage, Treatment of, (including Manure).

112, Sewing and embroidering.

o
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LIST OF CLASSES

HHMMJ.B. and rafts, Div. L
114, : Div. I1.

115 - Div. III.

116, Shop, public-house, and warehouse fittings and
acCessories.

117, Sifti and separating.

118, 8i ing and indicating by signals, (excepting
E ailway signals and communicating-apparatus).

119, Small-arms. : ;

120, Spinning, (Iﬂ#hldtngl the preparation of fibrous
materials and the doubling of yarns and
threads).

121, Starch, gum, size, glue, and other stiffening and
adhesive materials. .

122, Steam-engines, (including Details common to
fluid-pressure engines generally).

123, Steam generators, (exce tngﬂ Furnaces). .

124, Stone, marble, and the like, Cutting and working.

125, Steppering and bottling, (including Bottles, jars,
and like vessels).

126, Stoves, ranges, and fireplaces.

127, Eu{&r.

128, Table articles and appliances.

129, Tea, coffee, cocoa, and like beverages.

130, Tobaeco. . ’

131, Toilet and hairdressing articles, and perfumery.

132, Toys, games, and exercises. \ .

133, Trunks, portmanteaux, hand and like travelling
bags, baskets, hampers, and other wickerwork,

134, Umbrellas, parasols, and walking-sticks.

135, Valves and cocks.

136, Velocipedes.

137, Ventilation. ’ .

138, Washing and cleaning clothes, domestic articles,
and buildings. !

139, Watches, clocks, and other timekeepers.

140, Waterproof and like fabries.

141, Wearing-apparel.

142, Weaving and woven fabrics.

143, Weighing-apparatus. ) ¢

144, Wheels for vehicles, (excepting wheels for Loco-
motives and tramway and_ traction engines;
Railway and tramway vehicles; and Toys).

145, Wood and wood-working machinery.

146, Writing-instruments and stationery, and writing-
acceasories, (including Educational appliances).

{B.)—Abridgments classified in 271 volumes :—

1909—1915.
1916—1920.

(In course of Publication.)

NOTICE.—The price of each volume is 2s., includ-
ing inland postage. Postage to Colonies and
foreign Countries extra. These volumes can also
be obtained sheet by sheet, az printed, by pay-
ment in advance of a subscription of 5s. for each
volume, including inland postage, and 7s. 6d.,
including postage abroad. Tle sheets already
printed can be seen in the Patent Ofiice Library
andin some of the principe! provincial Libraries.

List of Classes.

1 (i), Chemical processes and apparatus.

1 (i1), Inorganic compounds other than metallic
oxides, hydrates, oxyacids, and salts, (includ-
ing .rhlka. i manufacture and Cyanogen com-
pounds).

1 (iii), Oxides, hydrates, oxyacids, and salts, Metal-
lic, (other than Alkali manufacture aend
Cyanogen compounds). '

2 (i), Acetylene.

2 (ii), Cellulose, Non-fibrous, and cellulose deriva-
tives, (including Artificial filaments, sheets,

____and the like containing same).
2 (iii), Dyes and hydrocarbons and heterocyclic
. compounds and their substitution derivatives.
3 (i), Advertising and displaying apparatus, Moving
__and cha.;u?'mg.
3 (ii), Advertising and displaying other than by
moving and changing apparatus.
4, Aeronauties.
5 (i), Farmyard and like appliances, (other than
... Housing and feeding animals).

5 (ii), Housing and feeding animals, (other than
) Chafl and vegetable cutters).

6 (i), Cultivating implements and systems.

6 (ii), Gardening and like althaneem (including
... Miscellaneous ricultural appliances).

6 (iii), Harvesting-appliances.

7 (i), Combustion-product, compressed-air, hot-air.
and vaecnum engines.

7 (ii), luternal-combustion engines, Arrangement
and disposition of parts of, (including Con-
struction of parts peculiar to internal-com-

____bustion engines). d -

7 (iii), Internal-eombustion engines., Carburetting-
nfljlmratus. vaporizers, and heaters for.

7 (iv), Internal-combustion engines, Igniting in.

7 (v), Internal-combustion engines, Starting, stop-
ping, and reversing. i

7 (vi), Internal-combustion engines, Valves and
valve gear for, (including Other means and
methods for regulating and controlling inter-
nal-combustion engines). ‘

8 (i), Air and gases, Compressing, exhausting, and
moving, (including Bellows and Vacuum and
like dusting and cleaning apparatus).

8 (ii), Air and gases, Treating otherwise than by
compressing, exhausting, and moving.

9 (i), Ammunition and ammunition receptacles.

9 (ii), Torpedoes, explosives. and pyrotechnics.

10, Animal-power engines and miscellaneous motors.

11, Artists’ instruments and materials.

12 (i), Bearings and bearing-surfaces. )

12 (i1), Lubricating sages, channels, reservoirs,

__and baths, and lubricating-cans. i

12 (iii), Lubricators and lubricating bearing-sur-
faces, (other than Lubricating passages,
channels, reservoirs, and baths).

13, Bells, gongs, foghorns, sirens, and whistles.

14 (i), Aerating li%mda and gazogenes, seltzogenes,
and siphon bottles. j

14 (ii), Beverages, malt products, and organised fer-
ments, (other than Aerating beverages).

15 (i), Dyeing and otherwise treating textiles, textile
materials, and the like with Iltﬁuds and gases
Apparatus for, (including Bleaching and

_ washing, Processes and materials for).

15 (ii), Dyeing, Processes and materials for.

16, Books, mercantile forms, and the like.

17 (i), Boots and shoes, Apparatus for making and
repairing. :

17 (ii), Boots and shoes, Construction of.

17 (iii), Boots and shoes, Protectors and trees and
other accessories for.

18, Boxes and cases.

19, Brushing and sweeping. )

20 (i), Buildings and structures, Kinds or tyvpes of.

20 (ii), Buildings and struetures, Miscellaneous acces-
sories and details applicable generally to

20 siii}. Doors and windows and their accessories.

20 (iv), Floors, roofs, walls, and ceilings.

21, Casks and barrels. -

22, Cements and like compositions.

23, Centrifugal machines and apparatus, (other than
Centrifugal fans, pumps, and reels).

24, Chains, chain cables, shackles, and swivels.

25, Chimneys and flues, (including Ventilating-shaft
tops). [

26, Closets, urinals, baths, lavatories, and like sani-
tary appliances. i

27. Coin-freed apparatus and the like. -

28 (i), Bread-making, confectionery, and cooking-
appliances. .

28 (ii), Igitehen' and like appliances other than cook-
ing-appliances. ‘ _ ;

29, Cooling and ice-making, (including Refrigerators
and Ice-storing).

30, Cutlery. ' 5

31 (i), Cutting and severinzg machines for paper,
leather, fabries, and the like. ;

31 (ii), Punching and perforating machines and
hand tools for cutting, punching, perforating,
.ﬁ\ld tearing paper, leather, fabries, and the
ike.

32, Distilling, concentrating, evaporating, and con-
densing liquids.

33, Drains and sewers. .

34 (i), 1]Zlir:gm:.g:h gases, clothes, and materials in long

5

e :

34 (ii), Drying systems and apparatus, (other than
Prygltlig}gases. clothes, and materials in long
engths).

15, Dynamo-electric generators and motors, (includ-
ing Frictional and influence machines, mag-
nets, and the like). ) 1

36, Electricity, Conducting and insulating. ,

37, Elm:tnmt?. Measuring and testing, (including
Electrie resistances and inductances).

38 (i), Electric couplings, and cut-outs other than

_ eleetro-magnetic and thermal.

38 (ii), Electric currents, Converting and transform-
ing other than by rotary converters and
rotary transformers, and condensers.

38 (iii), Electric motor_ control systems and motor

_ _and like controllers.

38 (iv), Electric supply and_ transmission ems
and apparatus not otherwise provided for.

38 (v), Eleetric switches and electro-magnetic and
thermal cut-outs, (other than Motor and like
controllers).




LIST OF CLASSES

39 (1), Electric lamps, Arc and incandescent-are, and
vacuum or low-pressure apparatus for electrie

. discharges through gases or vapours.

39 (ii), Eleetric lamps, fmnm!escent.

39 (i11), Heating by electricity, (including FElectrie
.. furnaces and ovens).

40 (i), Eleetric signalling systems and apparatus,
... (other than Telegraphs and Telephones).

40 (11), Phonographs, gramophones, and like sound
... transmitting and reproduecing instruments.

40 (iii), Telegraphs, Electrie.

40 (iv), Telephones and telephone systems and appa-
ratus, Eleetric.

40 (v), Wireless signalling and controlling.

41, Electrolysis, (including Electro-deposition

_ Eleetro-plating).

42 (i), Fabries, Finishing and dressing.

42 (i1), Fabrices, Treating otherwise than by finishing
and dressing.

43, Fastenings, Dress, (comprizing Buckles, Buttons,
Jewellery, and certain other fastenings gpeci-
ally applicable to wearing-apparel).

44, Fastenings, Loek, lateh, bolt, and other, (includ-
ing safes and strong-rooms).

45, Fencing, trellis, and wire-netting.

46, Filtering and otherwise purifying liquids.

47 (i), Fire-escapes and fire and temperature alarms.

47 (i1), Fire-extinguishing and fire preventing and
minimizing.

48, Fish and fishing.

49, Food preparations, food-preserving, and the like.

50, Fuel Manufacture of.

51 (i), Furnaces and kilns, Combustion apparatus of,

. lincluding Details in connexion therewith).

51 (ii), Furnaces and kilns for applying and utiliz-

ing heat of combustion, (other than Combns-

il

tion apparatus and details in connexion
.. therewith). _ |
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 leafl turners and holders.

52 (iv), Uphaolstery, wall furniture, sereens, and look-
ing-glasses.

52 (v), Window, stair, and like furniture, brackets,
racks. and stands, (including Antimacassars
and Tahle and like covers).

53, Galvanie batteries.

54, Gas distribuntion.

23 (1), Coking, gas-producers, and retorts.

55 (ii), Gas manufacture other than gas-producers
and retorts.

56, Glass

57, Governors, Speed-regulating, for engines and
machinery.

58, Grain z%nd seeds, Treating, (including Flour and
meal).

59, Grinding, crushing, pulverizine, and the like.

60. Grinding or abrading, and burnishing.

61 (i), Hand-tool, brush, mop, and like handles.

61 (ii), Hand tools. (other than Wrenches and bolt,

Em}.ﬁﬁcrnw, and like inserting and extracting
Oni8],

61 (iii), Wrenches and bolt, nail, serew, and like in-

serting and extracting tools.

62, Harness and saddlery.

63, Hats and other head coverings.

64 (i), Heating ligquids and gases.

64 (ii), Heating systems and apparatus, (other than

Heating liqunids and gases and Surface appa-
. ratus for effecting transfer of heat).

4 (iii), Surface apparatus for effecting transfer of
heat, f(other than Avpparatus in which the
heat is transferred from products of com-

_ bustion).

(i), Door and gate operating-apnliances, furni-
ture, and accessories, (other than Fastenings.
Lock, latech, bolt, and other and Hinges and
pivots).

65 (ii), Hinges and pivots.

66, Hollow-ware, (including Buckets, Pans, Kettles,

Saucepans, and Water cans).

67, Horseshoes.

68 (i), Excavating earth and rock, booms, buoys,

canals and rivers, ferries, and water supply.

68 (ii), Subagueous buildings and structures, diving,

and raising sunken ships and objects.

69 (i), Hydraulic apparatus not otherwise provided

'
(*]
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or.

69 (ii), Hydraulie presses, meters, motors, and like
apparatus for use with high pressures.

69 (iii), Spray-producers and lignid-distributing
sprinklers and nozzles.

70, India-rubber and gutta-percha, (including Plastic
compositions and Materials of constructive
utility, other than metals and stone).

71, Injectors and ejectors.

72, Iron and steel manufacture.

73, Labels, badges, coins, tokens, and tickets.

74 (i), Braid and braiding-machines, crochet, laoce
.. and lace-making, and net-making machines.
74 Enj. Knitting and knitted fabrics.
75 (i), Burners and burner fittings.
75 (ii), Lamp chimneys, globes, lenses, shades, re-
flectors, and smut-catchers, and holders
___ therefor. :
75 (iii), Lamps for lighting and heating, Details and
accessories applicable generally to, (including
_Lighting burners, pipes, cigars, and the like).
75 (iv), Lamps for lighting and heating, Kinds or
types of, (including Lighting, Systems of).

76, Leather, (including reatment of hides and
., SKINs), : i
77, Life-saving, (Marine), and swimming and bathing
appliances,

78 (i), Conveyers and elevators for dealing continu-
. ously with articles and materials in bulk.

g (ii), Lifting, lowering, and hauling not otherwise
___ provided for.

& (iii), Lifts, hoists, and jacks.
8 (iv), Loading and unloading,
orters and cranes).

78 (v), Winding and paying-out apparatus for lift-

ing, lowering, and hauling, (including Pulley-
_ blocks and the like).

79 (i), Locomotives and tramway, traction, portable,
and semi-portable engines.

79 (ii), Motor vehicles, Arrangement and disposition
of driving, transmission, balance, and revers-

___ing gearing on.

79 (iii), Motor vehicles, Arrangement and disposition
of parts of, not otherwise provided for, (in-
cluding Construction of parts peculiar fto
motor vehicles).

79 (iv), Motor vehicles, Frames and undercarriage
work of.

79 (v), Motor vehicles, Steering and controlling.

80 (i), Gearing, Belt, rope, chain, toothed, and frie-
tion, and gearing for converting and convey-

___Ing rotary or reciprocating motion.

80 (ii), Gearing, Variable-speed, differential, and re-
versing, and for stopping and starting, and
shafting and its accessories.

80 (iii), Link-work, cams and_tappets, and ratchet

~_and screw-and-nut gearing.

80 (iv), Mechanism not otherwise provided for.

81 (i), Disinfecting and deodorizing, and medical

~ and like preparations.

81 (ii), Mediecal, surgical, and dental appliances.

82 ﬁl']" Metals, Extracting and refining, and alloys.

82 (ii), Was_l;ung* granular, powdered, and like
materials, and amalgamating, cleaning, coat-

_ ing, and granulating metals.

83 (i), Casting and moulding metals,

83 (i1), Metal articles and forms, Combination appa-
ratus and processes specially designed for

___ producing and treating.

83 (iii), Metals, Cutting. -

83 (iv), Metals, Working.

84, Milking, churning, and cheere-making.

85, Mining, quarrying, tunnelling, and well-sinking.

86, Mixing and agitating machines and appliances.

87 (i), Bricks, building and paving blocks, slabs,

_ tiles, and pottery.

87 (ii), Moulding plastic and powdered
(including Casting substances
metals and Presses, Mechanical).

88 (i), Musical instruments, Automatie.

BB (ii), Musi¢c and musical instruments other than

~ automadtic.

89 (i), Bolts, studs, nuts, washers, and rivets.

89 (ii), Hooks, mails, cotters, pins, staples, wedges,
and wood-serews.

89 (iii), Nailing and stapling and wire-stitching.

90, Non-metalli- elements.

91, Oils, fats, lubrieants, eandles, and soaps=.

92 (i), Ordnance and machine-gun carriages
mountings.

92 (ii), Ordnance and machine guns.

93, Ornamenting.

94 (i), Packing and wrapping-up
gtorage, (including Baling).

94 (ii), Pager bags, sacks, wrappers, and the like,
(including Making envelopes),

95, Paints, painting, and the like.

96, Paper. pasteboard, and papier miché.

87 (i), Optical systems and apparatus.

97 (i1), Surveying, nautical, and astronomical in-
struments,

497 (iii), Thermometers, photometers, meteorological
and mathematical instruments, and miscel-
laneous philosophieal instruments.

98 (i), Photographic cameras and auxiliary appli-

_ances therefor.

98 (ii), Photographic processes and apparatus other
than for taking photographs, (including
I’hotogra.ghic plates, films, and papers).

99 (i), Pipes and tubes, Joints and couplings for,
(including Joints for tubular framework and
like Wire and rod couplings and joints).

=1
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LIST OF CLASSES

=5, tubes, and hose, (other than Joints
aplings for).

Leteeding and delivering webs and sheets.

10 ?m, Printing processes and apparatus, (other
than Type setting and composing).

100 (iii), Type making, setting, and composing, (in
cluding Type-bar-making machines).

100 (iv), Typewriters and like machines.

102 (i), Pumps, Beciprocating, for liquids, (including
Steam-engine air-pumps and Combined pumps

. for liguids and gases).

102 (ii), Water and other liquids, and semi-liquids,
Raising and forcing otherwise than by pumps.

103 (i), Brakes and retarding-apparatus.

103 (1i), Rail and road vehicles, Details applicable
____generally to.
103 (iii), Railway and tramway wehicles, Accessories

for.

103 (iv), Railway and tramway vehicles, Body details
and kinds or types of.

103 (v), Railway and tramway vehicles,
coupling, and buffing appliances for.

103 (vi), Railway and tramway vehicles,
carriage and underframe details of.

104 (i), Railway and tramway crossings and
and switches,

104 (ii), Railway and tramway permanent way othe:
than crossings and points and switches, and
railway and tramway systems other than
slectrie.

104 (iii), Railways and tramways, Electrie, (including
Electriec traction).

105, Railway signals and communicating-apparatus.

106 (i), Caleulating, ecounting, and cash-registering
apparatus.

106 (ii), Dynamometers, gauges, measures of length,
steam-engine and like indicators, and testing-
apparatus.

106 (iii), Fares and admission-fees checking, revolu-
tion and speed indicators, and odometers.

106 (iv), Indicating, recording, and registering appa-
ratus not otherwise provided for.

106 (v), Measured quantities delivering, measures of
capacity, and sampling liguids.

107, Roads and ways.

Dranght,
Under-

points

108 (i) Road vehicles, Body details and kinds or
types of. h )
108 (ii), Road vehicles, Undercarriage details and

draught appliances for.

108 (iii), 8pringe and vibration-dampers.

109, Ropes and cords.

110 (i), Centrifugal and screw fans and pumps.

110 (ii), Rotary engines, pumps, blowers, exhausters,
and meters.

110 (iii), Turbines and reaction-wheels.

111, SBewage, Treatment of, (including Manure).

112, Sewing and embroidering.

113 (i), Ship and boat fittings and
pontoons and rafts.

113 (ii), Ships =and boats, KXinds
structural details of. 1

114, Bhips, boats, and rafts, Propelling, steering, and
maneuvyring. 3 ! ;

115, 8hips, boats, and rafts, Rigging, sails, and spars
for, (including Boat raising, lowering, and
disengaging gear).

116, Shop, public-house, and
accessories. ,

117, Sifting and separating. _

118 (i), Indicators and burglar and like alarms.

118 (ii), Signals, (including Marine signals).

119, Small-arms. i _

120 (i), Bpinning, Preparation of filbrous materials
for, (including Obtaining, opening, carding,
and like treatment of fibres in general).

120 (ii), Spinning, twisting, and winding yarns and
threads, (including Winding cords, wire, and
the like). : !

120 (iii), Yarns and threads and miscellaneous spin-
ning accessories and processes and treatment
of fibres. _ 1

121, Starch, gum, size, glue, and other stiflening or
adhesive materials.

accessories, and

or types and

warehouse fittings and

122

122
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125

126,
100

o g

129,
130,
131,
132

132
152
133,

134,
135,
136

136

156

137,
138

138
139,
140,
141,
142
142
142
142
143,
144
144
145
145

146
146

146

(i), Engine and like c¢ylinders, connecting-rods,
cross-heads and guides, fily-wheels, piston-rods,
and pistons.

(ii), Steam-engine distributing and expansion
valves and valve gear and valve-actuating
_arrangements therefor.

(iil), Steam-engines, Kinds or types of, and details
not otherwise provided for, (including Steam
and other filuid-pressure hammers and presses).

(iv), Steam-engines, Regulating or controlling,
atarting, stopping, and reversing.

(v), Stuffing-boxes and substitutes therefor,

_ cluding Packing therefor).

(i), Ligquid-level regulating, indicating,
registering, incrustation and corrosion
venting and removing, and doer lids

. covers for resisting fluid pressure.

(11), Steam-generators.

(iii), Steam separators and superheaters.

(in-

and
pre-
and

, Stone, marble, and the like, Cutting and working.

(i), Bottles, jars, and like vessels, (including
Non-refillable bottles, jars, and like vessels).

(ii), Bottles, jars, and like vessels, Filling, open-
ing, and closing, (other than Stoppers, lids,
covers, and capsules).

(iii), Btoppers, lids, covers, and capsules, Bottle,
jar, and the like.

Stoves, ranges, and fire-places.

SUEgATr.

Table articles and appliances

Tea, coffee, cocoa, and like beverages.

Tobacco.

Toilet and hairdressinge articles, and perfumery.

(i), Amnsement and exercising apparatus other
than games and tovs.

(ii), Games.

(ii1), Tovs.

Trunks, portmanteaux, hand and like travelling

bags, baskets, hampers, and other wicker-
work.
Umbrellas, parasols, and walking-sticks.

Valves and cocks.

(i), Velocipede, cycle, and like vehicle brakes,
steering-mechanism, and miscellaneons acces-
sories.

(ii), Velocipede, eyele, and like vehicle driving-
mechanism, (including Hand and foot drivinge-
mechanism for apparatus other than vehicles).

(iii), Velocipedes, cycles, and like vehicles, Kind=
or types and structural details of.

Ventilation.

(i), Washing and cleaning buildings and domestic
articles other than clothes.

(ii), Washing, mangling and wringing, ironing,
and starching clothes.

Watches, clocks, and other timekeepers.

Waterproof and like fabries.

Wearing-apparel. !

(i), Loomsa, Driving, reversing, stopping, and

starting, and loom shedding-mechanism and
pattern cards, chains, surfaces, and the like.

(ii), Looms, Kinds or types of, and details not
otherwise provided for. _ J _

(iii), Looms, Weft supplying, inserting, beating
up, cutting, doubling, and twisting in.

(iv), Woven fabries and articles, and warping,
leasing, balling, and beaming varns, (includ-
ing Pile fabries and Floor coverings).

Weighing-apparatus.

(i), Wheels for vehicles, (other than Wheel tyres,
Pnenmatic and other elastic, and rims for
use therewith) _

(ii), Wheel tyres, Pneumatic and other elastie,
and rims for use therewith.

(). Wood., Cntting, (other than Sawing).

(ii), Wood, Working, (including Sawing).

(i), Filing papers and documents. :
(ii), Stationery. wafers and =eals, educational
appliances, and eciphers and codes.

(iii), Writing-instruments, ink, receptacles
writing-materials, pads, and blotters.

for

FIFTY YEARS SUBJECT INDEX, 1861-1910.

A subject index of all complete specifications for the period 1361
volumes corresponding to the new series of Illustrated Abridgme :
classification is in accordance with the * Abridgment Class and Index Key,”” as amended up to date.

N

-

~1910 has now been published in 271
nt Classes (List B above). The
To

some extent the headings in the “ Fifty Years Subject Index” may be regarded merely as a compilation
of the corresponding headings in the abridgment volumes, and, so far as this is the case, the Index may
be used with the abridgments. But, generally speaking, the headings represent an improved and extended

classification of matter, and it may often be found more convenient to use the
Index "’ with the specifications, as the contents of the new index headings will no

colleeted in any one Abridgment Class.

“ Fifty Years Subject
t always be found

‘ Years Subject Index,” the searcher should consult the Abridgment

For a continuation of the ** Fifty

Volumes for the period 1909-15 and the annual and quarterly indexes from 1916 onwards.
The volumes are issued at sixpence each, post free.

H.St. G.8

(40901—6) 28168—18B8 163250 5/23




o ) OE0
<=

ULTIMHEAT®
VIRTUAL MUSEUM




el A B

L i

ULTIMHEAT
VIRTUAL MUSEUM

e

—O-QF6T ¥

- { i “.ﬁ..‘

BEE oo vt Y

AR N R S TY TR TV R p e G e

e
n +




