
1912J Ci,ASS G4(iii), SURFACE APPARAT US &c. 11912

393 3 . P a rs o n s ,  S ir  C. A .. and C ook .
S . S . Feb. 16.-
Straight tubes be- 

ticeen headers <fr.—In n e  
condensera which hâve 
a cross-sectional area 
less in one dimension 
than in another per- 
pendieular thereto, and 
in wliich tlie natnral 
direction of fiow be- 
tween inlet il and 
exliaust e is, owing to 
thnir relative positions, 
a long a path of greater 
length than the sliortest 
dimension of tlie con­
denser, the steam is 
cansed to fiow at 
approximately ali parts 
in a direction sub- 
stantiaily parallel to 
the shorter dimension 
hv means of a per- 
forated l>aflle plate /  
leaving a spaee j  in 
communication with the 
exliaust and an im- 
perforate baffle w preventing direct passage to 
the exliaust.

4 03 6 . B c h r s in . E . Feh. 17.

Plate apparatus.—An air-heater eonsists of 
a nnmher of eoncentric hollow cvlinders 4, 5. 
the uppor parte of which are divided by par­
titions 7, 8. A fan 16 or the like impels the air

and combustion gases in the bonnet 18 into the 
space 20. After passing up and down the 
cvlinder 4, the air leaves it by a passage 0 
and entera the chamber 22 at the upper end 
of the cvlinder û. It then takes a tortuous path 
up and down and round the cvlinder '5 and 
leaves the apparatus by a pipe 11 and liood 13. 
The apparatus as sliown is heated by a spirit 
or gas burner 2. the combustion gases front 
which pass through Anes 24, 9, 10 to the upper 
part of the apparatus, but it may lie heated 
by other means, sueh as steam.

4550 . G riffith s . E .. T e n n a n t , N . S-, 
and B a rr s , E . Feb. 23.

Straight tubes betueen headers. — The livc- 
steam inlet O, exliaust inlet O1, and outlet P 
for water of condensation are arranged in the 
side of the header C, and the nest of tulies 
can lie removed witliout breaking a steam con­
nexion. The tube-plate E a buts against an 
annulai- plate G, and is bolted thereto so tliat, 
when the cover F is removed and the boite 
unfastened, the plate G together witli the nest 
of tubes B. B' and header D can be run ont 
of the casing A, for example on wheels H 
fitting in snitable rails, for inspection, cleaning. 
or repair. Bailles T. T 1. T-, T1 cause the steam 
to take a sinuous path. In a modification, tlie 
tulles are vertical, and the lower tube-plate 
also rests on an annuler flange similar to G, 
and is liolted thereto, the note lieing on the 
lower side and thus accessible on removing the 
lower header.



Plate apparatus.—Apparatus for processes in 
which liquida are heated. cooled, and stirred, 
comprises a réservoir mounted al>ove a heater 3 
and a regenerator 4. a turbine 6 driving agita- 
tors 24. and a boiler. The regenerator 4 rom- 
prises a removable inner eone 17 and an outer 
cvlinder 14. both carried by rings 18, 16 respec­
tive^-, and an end plate 15. The space between 
the txvo is divided by a spiral partition 131, and 
a cover 25 is seoured by catches 26 and elamps

28. The heater is similarlv constructed, but the 
spiral partition is omitted ; the cône and cylin- 
der are secured togetlier. and the latter is 
lagged. in operation, the liquid flows from the 
réservoir through the pipe 31 to the cvlinder 14, 
and tlien by the pipe 32 to the cône 1 7". the 
cvlinder 14" lieing supplied with exliaust steam 
from the turbine 6. and tlien by tlie pipe 33" 
to tlie cône 17.

7989. H a e g e le , J . A ., and Zw eig-le , G .
April 2.

Plate apparatus.— In a radiator, particularly 
applicable to eooling the circulation water in 
explosion inotors on flying-macliines, separate 
cooling-clenients consisting of plates are con­
necter! through their headers and valves so tliat 
one or more cléments may lie shut oiï. The 
plates are corrugaterl vertically and horizon- 
tally as sliown in Fig. 5, and are so assembled 
in paire that water spaces a project into the 
air spaces l>. which run liotli horizontally anrl 
vertically. The inlet headers C may hâve in- 
turned flanges G. which engage connecting 
nipples H. Eacli nipple may carrv a cvlinder 1.

which is closerl at one end and lias latéral slots 
2. A second open-ended cvlinder 4, having slots 
to coincide with the slots 2, is rotated by a 
liandle 5 to serve as a rotary valve. JThe cylin- 
dér 4 lias a collai- 3 to engage a groove in the 
nipple H. Instead of this connexion, a hose or 
otlier coupling may lie employed lietween the 
headers. The outlet headers may hâve flanges 
which slide one within the other. The cooling- 
elements are set at an angle to the plane of the 
headers, as shown in Fig. 3.

8023 . H o ld c n . S . C ., T id d e m a n . E. S ., 
and R u s s e l l ,  F . V .  April 3.

Headers. — Relates to headers for beat - ex 
changera, sueh as steam-superheaters, wherein 
tubes extend from and return to the Hat bottom 
of a header liaving an horizontal inlet brandi 
at one side and horizontal outlet branches at
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opposite side. Such licaders are made of 
sssed-steel éléments. In au example shown in 
n in Fig. 3, a Imttom tulx>-plate a supports 
ront plate d and a baclc plate / ,  which has 
ends l>ent round and flanged as at v for 

achment to the front plate a. top plate k.

and receivers m*, in which the steam is collected 
after transversing the lieating-tubes. In a modi­
fication, Fig. 10, the header comprises a bottom 
tube-plate a surmounted by one or more plates 
7 stamped so as to form channel-shaped cham- 
lx>rs 8 side by side.

10 ,877 . D u n n , J . E . Nov. 6, 1911, [Con-
vention daté].

Air-vented vertical steam-tubes extending into 
bulk of liquid.—Solutions to be evaporated are 
eireulated in chambers 3 in contact with sub- 
stantially vertical steam-tubes 5 closed at their 
upper ends except for air vents, tlie level of 
liquid being maintained below the air vents by 
means of float mechanism, such as 10, 9. Dis- 
charge valves may be autoinatically operated 
by the action of the liquid upon floats when a 
given density is reaclicd. The vents in the 
tubes may Ire connectcd bv means of small dia- 
meter tubes with an exliausting - device. A 
number of vessels 3 may be arranged to evnpo- 
rnte the solution in stages.

FI C I

11 ,436 . B to r iso n , D . B . May 14.

Coil - tube apparatus.
—Coils c extend be- 
tween upper and lower 
water - receivers d, f  
within a steam - filled 
casing a. The bottom 
receiver is detachablv 
connectcd to the base k, 
and the upper has a 
lifting-device p so that 
the coils and receivers 
can be lifted and rota- 
ted to bring any coil 
opposite a door in the 
casing for inspection 
&c. Water entering by 
the pipe j  and port m 
passes through the coils 
and descends by the 
central pipe h tlirough 
the port l to the dis­
charge i. An air re- 
lease is provided at t.
I n the Provisional Spéci­
fication, a peripheral 
steam cleansing - cham-
ber is described fitted around the upper part and 
having alternating baffles which may be remov- 
able ; the cover of the casing a bas a flange 
which serves to cover the top of the chamber. 
The oil and water separated are collected in a 
compartment at the side provided with snitahle 
discharge means,

11 ,553 . K o s t e r ,  R ., and
G . May 15.

Plate apparatus. — A 
condenser 7 c o n ta in s  
an i n n e r ch am ber 
through which the cool- 
ing - water passes, to- 
gether with a partition 
11 by which the steam 
is guided in a lielieal 
path between the cham­
ber 10 and the wall of 
the condenser.

K .o lle re tzk y ,

JL \ .

11 .909 . R ie m e r , G . A . May 20.

FIG 3.

Plate apparatus.—The heating-surface of an 
evaporator is composed of curved hollow plates, 
tlie curvature of which can l>e varied, to removo 
deposits, by varying the steam pressure.
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Fig. 3 shows the arrangement. The pintes j 
a are secured to the chamber j  at one edge 
only by a bar which is perforated to register 
with corresponding perforations in tlie ivaH of '  
the chamber y. The liquid to lie treated passes 
downwards on one side of the apparatus and 
upwards on the other side.

12,599. M cX n ty re , J ., and S h e t le y , W .
de. May 28.

13 ,727 . M o r is o n , D . B . June 12.

Partitions amony tubes.—The steam carrent 
at entrv to the tube surface in the condenser a 
is directed by plates b so tliat its stream 
linos of flow through the chamber are towards 
the air exit /.  The invention is applicable to 
condensing-chambers of ail sbapes, and the par­
titions mav be only among the tubes or may 
end before the tube nest is reaehed. Spécifi­
cation 7321 09 is referred to.

Straighf tubes hctioeen headers bodtly rc- 
movable from casing.—A heat-exchanger which 
is liodily removable from a drying or evapo- 
rating pan is sliown in plan in Fig. 3 together 
with the arrangements for admitting and 
exliansting steam after it bas been lowered on 
to supporting-braekets A3 in the pan. It con- 
sists of tubes J3 with headers J*. J-. of which 
one J 1 is divided into supply and exhaust com­
partiments J ', .1°. A tight joint with tlie steam- 
lioxes N is made by means of annulai' flanges 
X ‘ and grooves J8, which are made to engage 
bv pushing tlie exchanger bodilv forwards by 
a screw P. The valves K. which are normally 
closed by springs K*, are then opened by 
screwing the rods L downwards. and the valves 
O are opened by screwing their stems 0 : 
upwards.

14 ,332 . B a v ie . J. June 19.

12,938. J o c h im s , J ., and K le in le , [née 
Becher], J . Jnne 1. Vrawings to Spécifica­
tion.
dits for tubes. — Gillcd pipes are made !>y 

threading on tlie pipe rings having radial or 
parallel corrugations which arc contracted round 
tlie pipe by deepening the grooves either 
throughout their lengtli or merely in the neigli- 
bonrhood of the aperture. The contractmg 
effect is incroased by flattening the outer parts 
of the corrugations.

Coil-tubc apparatus. — The admission and 
émission ends of tlie coils in a liquid heater or 
evaporator pass ont of the casing at a joint, 
the opposing faces at such a joint being formed 
with semicircular openings. which may be 
adapted as stuffing-boxes. Rcgistcring grooves 
arc formed upon the faces to hold the packing 
Ae. In an apparatus, Fig. 1, embodying tbis 
arrangement, the ends of the evaporator coils a 
pass ont at the junction of. the door and the 
casing, stuffing-boxes bs being provided. Low- 
pressure steam for heating enters the casing e

D
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and is superheated liy a live-steam or other 
heating-coil <j. After passing through the eoils 
«, the steam is discharged into a receiver /  
through whicli a coil m may extend, conveying 
water or liquid to the ovaporator, for preliini- 
narv heating. Sueh an arrangement may he 
einploved for multiple-effect and like processes 
of évaporation. In Fig. 8. the rapour from 
the first evaporator 1 h passes through the outlet 
l/i* 1 1  the snperheater 2r. and thence througli 
the eoils of the second evaporator 2b to the re­

ceiver 2/i. Yapour from the second evaporator 
passes likewise from outlet 2I>H to the super- 
lieater 3r, through coils to the receiver 3p. The 
vapour from the third evaporator 3I> together 
with the drain from the receivers 2p. 3p pass 
into the condenser main 3h* and constitute the 
gained water. Apparatus of the type shown 
in Fig. 1 is stated to lie applicable to heating 
feed-water. The hcating-medium may be either 
insido or outside the tubes in any of the appa­
ratus.

14 ,440 . R o e b u c k , J. W . Juno 20.

Straight tubes behceen h fade es.—Tanks 1) 
serving as connecting-lioxes for sets of tul>es H 
are mechanically secured to the main headers A, 
packing ( ' l>eing interposed to make a water- 
tight joint. The tulles are fixed in the tanks 1) 
also by mechanieal means to facilitate replace­
ment. One sucli joint is illustrated in Fig. 5. 
comprising a sliding collai- K prcssed by a 
spring, whicli a buts against a rib M on the tube, 
against packing .1 in a recess on the tube- 
plate 0.

14 .534 . S w in g . M . .1

Tubes of spécial sec­
tion. —  Refrigerntors. 
condensers, vaporizers, 
and like surface - appa­
ratus are constructed of 
th in  m étal tu b es  
mounted one above the 
other, substantially of 
the shape shown in 
Fig. 2. A liquid flows 
down the outer surface 
from one tube to 
another, while the fluid 
with which the beat 
e x ch a n g e  is to he 
efîected liasses through 
tubes. The tubes may 
angular under surface, j 
the tubes are in contact.

une 21.

the interior of the 
hâve, instend of the 
flattened part where

15 ,574 . A lle n . R . Julv 3.

Tubes of spécial section. — Externally and 
internallv ribhed tulles a are fornied bv winding 
eross-irons, T-irons, or ribbed plates around a 
niandrel and welding or soldering the windings 
together. or bv winding three Hat métal strips

helically. leaving spaces lietween adjacent strips 
into which ribs. formed by Hat strips curved 
edgewavs, are inserted so as to project inside 
and outside the tulie. and electrically welding

• g -
, j o 0 o g l

o °o °
o g o °
°o°o 

' °o°o 
' S o S o :

or otherwise closing the joints, (n a snper­
heater. Fig. 4. descrilied by wny of application, 
a chamber e is traversed by such tubes a. a 
baffle (j directing the steam lietween inlet and 
outlet c, f.
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17,427. R ig-by, T ., and W e tc a r b o n is in g .  I itd . July 2C.
Conccntric tube appa­

ratus. — Hent - inter- 
changing apparatus for 
effectang wet - carbou- 
izing or similar heat- 
treatment of pulped 
peat comprises serpen­
tine concentric tubes 
eonneeted to a mixing- 
vessel ». Cold viscous 
pnlp is first supplied to 
the inner tulie / ,  which 
offers less résistance 
than the annular jacket 
h. through which from c to c may flow a 
counter - currcnt of warm effluent from filter- 
presses in which the product is partie dried. 
In the next tube j. the raw pnlp is further 
heated regenerativelv by the wet-carbonized 
pulp traversing a jacket on its way to an 
outlet I. The raw pulp tlius warmed is sup­
plied to the jacket n of the next tube x  and 
is heated by and acts as a lagging for the wet- 
carbonized material flowing therein from the 
mixing vessel ». Tn the final heating tubes.

the pulp is supplied to the central tube at q 
and returns upon itself through a tube r en- 
closed by a steam jacket s, which may hâve 
internai spirals to increase the transfer of beat. 
Stationai v agitating-means may be provided in 
the tubes, sueh as coned constrictions or spiral 
insertions, or indented tubes may be used. 
Spécifications 10.834/03, 20,420/03. [both in 
Class 50, Fuel, Manufacture of], and 9105/11, 
[Class 55 (i), Coking Arc.], are referred to.

18,027. R e b o lle d o ,
M . S . .Tune 5, {Con­
vention date];

Straight tu b es  6e- 
twern headers.- In an 
air - heating apparatus 
consisting of tliree sets 
of tubes separated by 
chambers A, B. the 
openings of the tubes 
on the two sides of the 
chambers are not oppo­
site to . each other so 
that the passage of the 
air through the lieater 
is delayed.

18,670. P o k o r n y  u n d  W itte k in d  
M a s ch in e n b a u  A k t .-G e s . ,  and P ic k ,
Xi. K .  Aug. 19, 1911, {Convention date].

U - tube apparatus; 
stratghf tubes between 
headers— In apparatus 
for cooling gas between 
stages of compression, 
of the kind in which

nests of tubes distinct from each other are 
litted in a single cooling-tnnk. the tubes are 
more or less straight and paralle! to each other 
and are eonneeted together at one end either 
by bends forming part of the tubes, or bv a 
chamber into which they ail open. Fig. 2 
shows a two-stage cooler with indépendant nests 
of U-shaped tubes b. I; Crossing each other. 
The cooling-water is supplied bv a pipe e to 
a central space, and then passes radially out- 
wards between the tubes b. I: before reaching 
the everflow /. Fig. 3 shows a modified con­
struction, the gas from the first compression 
stage being cooled in the tubes b. and that 
from the second stage in the tubes J;.

51 I) 2
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18 .834 . X iobeck, O. Ang. 16.

l ’Iatr apparatus. — in milk &c. steriliging 
apparatus. the liqiiid is pumped into a pressure- 
vessel 5 and throngh a tu lie 6 taaving a rednoed 
outlet, such ns a capillary tube, on to a plate 
13 l>v which it is distriliuted over a surface 
7 lieated l\v a steam-jaeket <tc. 9.

dividing it into two parts n, o. the perforations 
q allowing leakage past either of tlie parts to 
esoape to tlie atmosphère.

23 .140 . N ew m a n , A . H . Oct. 10. Xs 
l ’nlent granted (Seating fee not paid).

21 ,6 7 5 . E ig 'tv ed . H .
l'Ialr apparatus. — 

Milk Ac. is cooled in a 
water - coo led  spiral 
channel r. which cx- 
tends from an inner 
compartment h to the 
eircumferenee of the 
vessel a. passing away 
throngh a cock d. The 
channel lias an inclined 
h ottom , the highest 
point lieing at the centra

P . Sept. 24.

compartment b.

2 2 ,097 . K e ith . J ., a
Sept. 28.
Jtoap~tu.br apparatus.

— A steam - heated air- 
lieater is constructed 
tvith loop tnlies in­
clined to the direction 
of flotv of air to be 
heated, and so disposed 
that tlie air strikes on 
the upper side of such 
tubes, ivater of conden­
sation thus lieing con- 
veyed q u ick ly  away 
from the surface ex- 
posed to the rush of air.
In the form shown in 
Fig. 3, for example, 
each loop tube U is lient 
length and baffles I, J eau 
on the tubes.

B a in . D . B .

FIG 3

about midway of its 
se the air to impinge

22 .869 . K o p p e r s . H . Oct. 7.
■Jacketed straight-tubc apparatus: straight 

tubes beticrcn headers.—In a coder comprising 
an miter tube and one or more inner tubes h eon- 
neeted to tlie easing li and header m by a 
packed joint to allow for expansion &c., n per- 
forated ring ;i is arranged in the packing

Firld-tube apparatus. — A steam nir-heater 
employing Field tuliex bas the inner tubes D 
mounted on an inclined tube - plate B to 
facilitate extraction of water of condensation. 
The miter tulles C are squared at tlieir upper 
free ends to enaiile them to be readily screwed 
into the header A or removed therefrom.

23 .175 . S t i l l ,  W . J ., and B r i t is h  S t ill  
T u b e  Co. Oct. 10.
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oil-coolers, of the type comprising a set of 
tubes passing throngh perforated plates as set 
forth in Spécification 10.223 11, [C'iass 64 (il, 
Heating liquids &c.], a sheet of flexible 
matériel such as vulcanized fibre or slieet 
lead is wrapped round the edges of the 
perforated plates so as to form a chamber 
throngh which the oil &c. flows. In the form 
shown in Fig. 1, tul>es a for the cooling-fluid 
counect headers li. i, and are surrounded by 
a casing /.'. The header h slides in a stufling- 
liox in the casing I; to allow for expansion. 
The casing /; is divided by a partition n into 
an outlet chamber and an inlet chamber. The 
oil enters by an inlet s and lises outside a sheet 
il wrapped round the plates b on the tubes 
o, and passes down between the tubes and 
through perforations p ' in the partition n. 
The sheet il is laced as shown. and lits round 
a shoulder p in the partition p'. An open 
horizontal cooler is also described.

23,177. Still, W . J ., and B r i t is h  S t i l l  
T u b e  Co. Oct. 10.

latéral movement. Fig. 1 shows a coil l> th.._ 
arranged, to be withdrawu throngh the door 
ij, the ends of the coil being connected to inlet 
and outlet passages c, il by coupling-pieces e, /

arranged as shown in Fig. 2. The coupling- 
piece e consists of a conical plug with passages 
o by which the coil b cominumcates with the 
passage c. The end of the piece c passes through 
the back wall of the passage r, and is thero 
held by a nut m. The end of the coil b is 
secured in a Socket I on the piece c.

ULTIMHEAT® 
IRTUAL MUSEUb

Loup-tube and serpentine-tube apparatus. — 
In tabulai' heat-interchangers in which tubes 
arc arranged side by side and project through 
tube plates, adjacent tubes are connected by 
header-pieces, two or more headers lieing secured 
to the plate by a single boit. The tubes e are 
expanded through the plate in and connected 
by the header a. Two adjacent headers a are 
pressed against tlie plate m by a piece i secured 
by a boit n and mit p. The boit n lias a 
flattened end piece n1 which is passed through 
a slot in the plate ni, the boit being tlien 
tu r lied to hold it against the plate. The middle 
portion o of the boit n is flattened at right- 
angles to the piece il1 so that the headers a 
prevent the boit from rotating. Fig. 2 shows 
tlie header u fornied as an inlet or outlet for 
two tulies in parallel. Perforated thimbles 
înav lie placed in the tubes to render the dis­
tribution of steam &c. uniform.

S P

24 .595 . D o w is ,  S . Oct 28.
Tubes of spécial sec­

tion; straight tube ap- 
paratus having internai 
partitions and fittings 
in tubes. — In milk- 
coolers of the type de­
scribed in Spécifica­
tions 6316/93, [Clans 29.
C o o lin g  Ac.]. and 
6795/10, wherein are 
employed snperposed 
tubes B. these tubes 
are  strengthened by 
means of one or two 
internai partitions A
intégral with or riveted to the tube, or by the 
use of an inserted tube E riveted at F. The 
tube may be lmilt up on the partition as shown 
in Fig. 6. the edges lieing folded over flanges 
ou the partitions and soldered at K.

23,403. M o r is o n . D . B . Oct. 14.
Coil-tubc apiHiratus.—ln steam-heated evapo- 

rators dre. of the type in which a séries of eoils 
are placed one above anotlier. the eiids of the 
eoils are connected to the inlet and outlet pas­
sages by coupling-pieces arranged tangentially. 
so that the coil can be brouglit into position for 
removal by a rotation round its axis without

26 ,355 . A k t .-G e s .  d er  M a s c h in c n -  
fa b r ik e n  E s c h c r .  W y s s . et Cie. Nov. 18, 
1911. fConvention date]. Void. [Published 
un der Section 91 of the .4cf.]
Coil-tubc, apparatus. The wall of a vessel for 

containing liquids to be heated or cooled or
53
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iHodimn for transmitting beat or cold to liquida 
in vessels il. is constructed of a coil or coils 
of tube a tlie several convolutions being her- 
meticallv connected one to anotber. A bottom

plate b may be of rustless steel and tlie cover 
c may be treated with a non-rusting composition.

c is attaclied to tbe lowest convolution. Heat- 
ing or eooling medium llows througb tlie tube 
a. The whole apparatus may be placed in a 
ciipboard and tlius used as a separate heater 
or cooler.

27 ,782 . G a lla y , J . Dec 3.

ïloneycamb and 
like tube U ppa- 
rutus; plate appa­
ru t u s . — I n a 
“  h on ey com b  ”  
radiator, tubes a 
of curvilinear tri­
angle-section are 
used, studs c ncar 
each end serving 
to spaee tlie tubes 
apart. In a modi­
fication, Fig. 4. in 
place of each tube 
being formod of a 
single slieet of tliin métal, a sériés of tubes 
is fornied in one pièce, the shape of each section 
of the sériés being substantielle the saine as 
a tube as in Fig. 2.

28 ,012 . Cumingr, A . J. R o a c h - .  Ma g 7.

Tubes oj spécial ma tenais. — lu surfaee-appa- 
ratus for eooling and heating fluids, evaporatire 
effects are obtained by allowing water to fall 
from a trough upon tlie exterior of the tubes, 
wilich may be eovered with fibrous material, 
and sonie or ail of the tubes are porous. The 
Figure shows a sériés of horizontal tubes R 
botween vertical headers G provided with iulet 
and outlet apertures y 1, ;/: . When liquid is 
applied externaliy. a perforated trough E is 
placed above the tubes, some of which may be 
eovered with fibrous material. When the tubes 
are of two kiiuls, one of porous earthenware, 
clay, or the like, and the other non - porous, 
tliey may be suitably connectcd in sections for 
the passage of different fluids. The Provisional 
Spécification refers also to the varions heating, 
eooling, evaporative, and moistening effects 
obtainable by arrauging and controlling tlie 
passage or aecess of fluids through or to the 
apparatus.

28 .609 . S a m u c ls o n , S ., and B a ck h u u s c ,
J . Dec 12.

27 ,800 . M ile s , P . Dec.

Straiglit tu b es  bc- 
ticecn licaders; fubc- 
l>lates. — The holes in 
the tube-plate b through 
which the set - screw h 
passes is threaded so 
that on rentoval of the 
mit j  the cover e can 
lie removed leaving the 
tube-plate still rigidly 
connected to the casing 
(lange e. The (lange c 
may be separate and 
screwed upon tlie oxter- 
nally threaded end of the casing 
mude in tliis case of ductile métal

FIC.I.

fiûûûüûûi...
TÂf cji b
“lûôl i e #h P b it?

Plate apparatus.— In apparatus for heating. 
eooling. and drving grain and granular ina- 
terials, of the kind in which the material falls
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clown a shaft between tubular divisions a, a*, b, 
e.g. of the shape sliown, arranged in super- 
posed horizontal rows, the tubes of adjacent 
rows are placed at an angle, for exemple a

right-augie, to one another, and alternats 
are placed parallel but in staggered relation. 
Hot or cold air is admitted and discharged at 
the ports cj, h.

A.D. 1913.

1168. R h c in is c h e  S c h w e is s w c r k e  S ie -  
S ' i a r  G es. Aug. 5, 1912, [Convention date].

G Ms for tubes.— A method of securing Manges 
or gills on tubes, particularly intended for beat 
transmission, consista in providing the edge of 
the holo in the Hauge etc. with a cylindrical 
Mange a which is rolled to the form sliown in 
Fig. 3, by which means the flange grips the 
pipe b over a considérable contact surface. The 
gills may be coucentrically corrugated or plane, 
and may be of eireular, square, or polygonal 
form.

1389. A k t .-G e s .  d er  M a s c h in c n -  
fa b r ik e n  E s ch e r , W y s s , et C ie. Feb. 3. 
1912. [Convention date]. Voit!. [Publishcd 
muter .'Section 91 of the -lcf.] Drawings to 
Spécification.
Plate apimratus. — A condenser for use with 

a refrigerating machine consista of concentric 
tubes, tlie inner tube being provided with longi­
tudinal folds so as to présent a star - shaped
cross-section.

is sliown in Fig. 2. Each lieader is provided 
with a coned seat H- to receive a corresponding 
nipple J 1 on the end of the steaui pipe, the 
parts being connected by a nut L. By releasing

the uuts at the top and bottom headers, tlio 
coils can be rotated bodilv so as to bring any 
one coil opposite the door E for renew.nl Ac. 
The joints between the coils and the headers 
are similar to those between the headers and 
the pipes F, G.

1704. P o w e r , J . A . Jan. 27, 1912, [Con­
vention date].
Cuil-tubc apparatus. In evaporators intended 

priniarily for sait or other water, tlie headers 
H. H' of the coils I through which the heating- 
stéam is passée! are adapted to turn upon, and 
are connected to, the lixed inner ends of the 
steam inlet and outlct pipes F, G. The con­
nexion lietween the headers and the pipes F, G
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3493 . W h a rra d  E n g in e e r in g  Co.. and 
W h a rra d , L . A . Feb. 11. Draicings to 
Spécification.
Gills for tubes. A détachable heat-radiating 

device. applicable especially to tlie cylinders &<•. 
of internal-combustion engines, comprises a 
sheot or strip of métal liaving longues or pro­
jections puuched and beat up at an angle to 
the sheet.
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366 4 . D a n n eb erg
vent ion date].

4 > ,c  h
%

E . Feb. 13. 19ia, fCon- 

7

Gilis for tubes---- J11 a heat-exchanger in j
wliidi a niiinber of sheet-metal disks b arc j 
threaded upon a tube « of uniforin dimensions *| 
and spaced apart by means of lugs c prefer- 
ably stamped ont ncar the periphery, feet or 
tbe like d are formed on the ends of t!>e lugs. j 
for example, by turning over tbe ends.

3823 . F c ld k a m p . F. A . Feb. 14.

l'Iate. apparatus.—A one-piece métal tape or 
band, applicable for use in motor radiators or 
for other purposes and capable of being wound 
on a reel or tbe like. comprises apertured face 
tvalls 2., 3 united at tbe edges by edge «ails 
and liaving trausverse tubular studs 6 extending 
between tbe apertures. It may be made by 
electrolytically elepositing tliin hivers of copper 
or otlier métal 011 a tape of Irait or tbe like 
and subsequently melting ont tbe lead.

455 0 . D a v is , A . C. Feb. 22.

riate ap/Hiratus.—lu tbe plate or «ail System 
of ice-making, tbe «ails are composed of a 
number of superposed solid métal bloeks c 
grooved on their upper and loner faces to 
receive and enclose a single serpentine freezing 
pipe / .  Tbe ends of tbe bloeks mav also Ire 
grooved in order to take tbe bends of the pipe.

5340 . C on an . W . Mardi 3. Druu-ings to 
Spécification.
Straiijht-tube a piwratus havinij intentai 

/if tin g s in tubes.—To prevent obstructions such 
as air-looks, tbe tulles of radiators «fcc. are pro- 
vided « itb  iudependent cores leaving passages 
extending continuously along and around tbe

cores. Tbe pipes may be of circulai’, square, 
or other cross-section, and cylindrical or tapered. 
Tbe cores may be of circulai-, cruciform. square, 
or otlier cross-section, either solid or hollow, and 
of rigid or flexible material. Tbe cores may be 
disposed concentricallv or eccentrically witliin 
tbe pipes.

5368 . S ch m id t , W . Mardi 3.

Straiylit tubes beturcen headers.—A counter- 
current surface condenser for solvent vapours 
is formed «itb  compartinents for each of «liicli 
tbe condeusate is collected. Tbe condenser is 
slioun in plan in Fig. 5. Tbe vapours Hoir 
tbrougb nests of horizontal tubes B1. B B1. 
B1, separated by partitions C. and extending 
at their ends into partitioned headers. Tbe 
cooling-«ater flows from tbe inlet 2 around tbe 
tubes to tbe outlet 1. Tbe condensâtes are 
removed from tbe compartmeiits of tbe beader 
by separate pipes K 1. K-, K . K ' fitted « itb  
gâuge-glasses.

7525. O b erste , W ..
and H a r tz . A . F.
Mardi 31.
Struight tu b es  bc- 

tween h ea d ers . — A 
main steam distri but- 
ing-pipe 10 is eouneeted 
by a number of rows, 
more than tivo, of sub- 
stantiallv vertical con­
duits lô  to a number 
of rows of lower con­
duits 19, tbe ends of 
«bicli are eonueeted by 
transverse pipes not 
counecteil to the outer 
casing 5. 011e of tliese 
liaving ail outlet for tbe 
condensation water to 
tbe outside of tbe 
casing.

811 0 . O ck e l, R . April 7.
Cvil-tubc apparatus.—Vapours are condensed 

by passage tbrougb coils 4, 5 of large diameter 
and coils 12. 13 of small diameter in succession, 
lxitb coils being arranged in tbe saine uater- 
container 1 A division «ail 2 may lie fitted 
to ensure tliat tbe cooling-water entering by 
a pipe 2' sliall pass over tbe coils 12. 13 to tbe 
bottom of tbe vessel 1 before passing over tbe 
coils 4, 5. Tbe vapours pass from tbe inlet
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835 7 . S t i l l ,  W . J ., and B r it is h  S t i l l  
T tib e  Co. April 9.

heater or condenser of tlie type in whicl the 
tubo plates 6. 7 uith attached tubes niav be 
u'ithdrau-n bodilv are so connected that the 
fluid uithin them flows tbrougb ail the tubes 
in sériés. The tubes are jointed to the tube 
plates in such a inanner that the connexions 
are ail externa! and preferably such as are set 
forth in Spécification 22.998/13. [C'iass 99 (i), 
Pipes and tubes, Joints &c. for].

3 through twin coils 4, o. and then tbrougb 
a pipe 11 to the coil 12, the uncondensed gases 
escaping through the eoil 13. The liquid con- 
densed in the pipes 4, 5 Hows to a vessel 7

from uhich the heavier portion, for example 
uater, flous auay by a pipe 10, the lighter 
liquid, for example benzene, flouing through 
a pipe 8 to a réservoir 9 into uhich the coil 
12 also discharges.

Référence lias been directed bij the Comp- 
troller tu Spécifications 1939/86. [Clos» 91. Oils 
&c.], and 18,667/05. [6'îas.t 32. Ilistilliug Ac.i.

Tube plates. —  Tube plates a in a straight- 
tube apparatus are connected to the casing 
b by flexible membranes or plates c, for example 
of lead backed u ith copper. One or both of the 
tubo plates may be thus connected, and such 
plates are supported on fect c uhich slide on 
the bottoni of the casing.

8217. D a h l, K . M . April 8.

Coil - tube apparatus. — The tul>es 5 in
57

8358. S t i l l ,  W . J ., and B r i t is h  S t i l l  
T u b e  C o. April 9.

Straight tu b es  bc- 
ticccn headers.—A heat- 
exchanger com p rises  
tubes a divided into 
groups, and each group 
is associated uith a 
header b connected to a 
trunk d or dou n corner 
conmion to a number of 
headers, the opposite 
ends of the tubes being 
individually secured to 
the tube-plate or wall 
3  of a drum h or upper
part of a receiver commun to them. The tubes 
may be provided u'ith external gilis, for examplu
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descri bed iu Spécification 23,176/12, \Class 
83 (iv), Metals, Working], or the tubes j  nearest 
the lire in a group may be unprovided witb gills

849 7 . B a s t ia n ,  C. O. April 10.

F lC.3.

tbe fi nid passes in succession througb the heat- 
regenerator 1) and tbe conduit E 1, and tben 
through the heat-treating System G back to tbe 
lieat-regenerator. The heat-regenerator consists 
of tubes I)1 mounted in plates U. I)', tbe 
latter welded to a coil E leading to tlio conduit 
E 1. Tbe plate 1)- is hexagonal in form in order 
to provide for communication between tbe 
spaces above and below it. Baffle-plates 11'*, G3 
are arrauged arouud tbe tubes I ) ';  tbese plates 
may be of tbe form sbowu in Figs. 3 and 4 so 
as to be produced witbout waste of material.

Straiÿht tubes belueen headers. A beat- 
regenerator 1) is fitted to a retort for beating 
liquids, gases, or vapeurs, comprising a lieat- 
treating System G disposed around a central 
conduit E ', tbe arrangement being sucb tliat

9976 . T o rb e s , J . S . April 28.

Plate apparatus. -  Apparatns for steriliziug 
liquids comprises a beater 20 and a heat-

Conccntric straiyht-tube apparatus. — la  a 
water-heater comprising two tulies between 
wbich tbe water fions, tbe ends of tbe tubes 
are connected togetlier in a watertight manner 
by a flexible diaphragm : bot water, steam, gas, 
or air may be passed tbrouglx the inuer tube. 
In tbe form shown in the Figure, tbe outer 
tube B is üared, and a thin métal sbeet U is 
brazed or otherwise attacbed to tbe tubes.

8803 . B o y s .  C. V .  April 15.

947 0 . L a m b e rt , P . April 22.

(tilts for tubes. -  Re­
lates to rad ia  to rs , 
especially for rnotor- 
cars. thougb also appli­
cable for beating pur- 
poses, o f  tbe  typ e  
consisting of gilled tubes 
through wbicb water Ac. 
circulâtes. Tbe gills 2 
are formed of plates 
with p e r fo r a t io n s  
through whicli the tubes 
1 pass and other perforations 6 for tbe passage 
of air. Tbe edges of tbe perforations tbrough 
wbicb tbe tubes pass are turiied up to form 
collais 3 wbicb serve to faeilitate tbe soldering 
of tbe plates to tbe tubes and also as distance- 
pieces to hold tbe plates apart. The edges 5 
of tbe plates are bent to form a lioneycomb 
pattern as shown in Fig. 3. thus forming a 
sériés of inclined surfaces wbicb direct tbe air 
on to tbe tubes iu varions directions. Tbe tubes 
are fixed in a grill 7 of amiealed copper or tbe 
like, sufficiently soft to allow of expansion, tbe 
edges of tbe openings tbrough wbicb tbe tubes 
pass being turned down as shown to faeilitate 
soldering. Tbe whole is supported in a steel 
reinforcing-baml 10. Fig. 5. Tbe tubes are con- 
uected to headers 11, from the varions compart- 
meuts of wbich tubes 13 lead to a vent to allow 
of the eseape of steam.
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exehanger consisting of nested vessels 1, 5, 10 
carrying tubes 3, 8, 13 respectively. lu  ope­

ration, liquid flows froni a bottlo Ac. 17 through 
a Clip 13, the tube 13, and betweeu the vessels 
5. H) to the heater 20, wliere on boiling it

overflows the tube 23 and returns hy pipes 2„. 
between the vessels 1, 3, and the pipe 8 to the 
outlet pipe 3. The top of the pipe 3 is bevelled 
or lias two openings, to prevent siphoning. 
The bottle 17 is isolated by being supported upon 
wires or slioulders 16. The vessels 1, 5, 10 are 
connected by llanges 6, 11 and catches 7, 12.

10 ,478 . B e s t ,  G . J ., Id e n , W . J ., and 
A s s o c ia t e d  B q u ip m e n t  C o. May 3.

c » - l - J- w x  r

Tube supports.—To prevent displacement of 
tubes extending between headers in condensers, 
radiators, and surface apparatus generally, the 
tubes are passed through a support oonstructed 
by drilling a tube B, passiug the tubes A 
through the apertures and iudenting the tube 
15 between the tubes at A-. 'Plie end or ends 
I51 of the support mav be flattened for fixing 
to the main easing.

&. S o n s , B . ,  S im o n , H.., S im o n , W . G ., and S im o n , F . R .12,237. S im o n
May 26.
Straight tu b es  bc- 

licecn headers— In ap­
paratus of the type set 
forth iu Spécifications 
9331/99 and 13.837/99,
[botlr in ülass 34, Dry- 
ing], comprising reels or 
faggots of heated tubes 
rotating in the trough 
of a drying-machine, 
two such reels G. H are 
used, placed end on and 
driven separately at 
opposite ends from an 
ou ter  sliaf t. Tlieir 
inuer ends are sup­
ported in a bearing F.
They may be of different
diameters and lengths, and by varying the 
gear wheels, tlieir siieeds of rotation may be 
varied. The material. fed by a hopper and

I S f i i

screw, is carried through the apparatus hy 
shovels M. The trough may be headed or not.

13,232. W ill is ,  W . J . M ., and M a rs h a ll,
J. H . Julie 7. Draxcings to Spécification. j

(rills for tubes.—The ribs ou the tubes of an 
internal-combustion eugine radiator are per-

forated and provided with scoops or projections 
to direct the air currents through tue per­
forations. The perforations of successive ribs 
may be staggered, and those near the tubes 
may be without scoops.
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Straight-tube appa­
ratus having internai 
baffles; plate apparatus.
—I n heating-apparatus 
of the type in which 
heating - H nid passes 
through tlie annulus 
formed between two 
screwed or corrugated 
tubes, one or more 
chambers are provided 
to serve as expansion 
and silencing chambers.
When applied alone in 
tlie water space il of a 
steam-boiler or in conjonction with tlie usual 
heating-arrangements, the outer tube b is 
secured to the end (liâtes p and contains the 
lmffle a. Kxhaust steam or the discharge from 
an internai-conibiistion engine enters at ;/, and 
passes into the expansion chamber r, through 
the annulus c. and into the expansion chamber 
/. In modifications, the interior of the baffle 
may form the second expansion chamber. or a

tube may eonvey the heatiug-fluid through the 
baffle to the first expansion chamber. A form 
of water-heater is described, in which the water 
is contained in the annulus formed by a third 
screwed or corrugated tube. Spaces o are 
ranged round the joints t, u of the tube ends 
to carry any leakage to the atmosphère. The 
apparatus may be used for superheating.

14.502. O tto , F . and P h o n ix w e rk
C e s . June 23.

Coil-tube apparatus. — In driers with rotary 
agitators consisting of coiled tubes, one witbin 
the other, to which steam «fcc. is admitted in 
parallel, tlie piteli of the coils is made to 
decrease towards the outlet end of the appa­
ratus. In the form shown in Fig. 1, the 
material is agitated and heated by vanes 12 
and the coils 8. 9. and is carried from the 
inlet 10 to the outlet 11. In the modification 
shown in Fig. 4. the druin is rotary and an 
additional coil or coils 16 is provided uear its 
periphery from which vanes 1 1 project inwards; 
the material is disclmrged intermittently at the 
door 19.

15 .300 . K .u b ie rs ch k y , K.. July 2.

Straight tubes between headers. A heat- 
exclianger for effeeting partial condensation of 
oil vapours from a still and at the sanie time 
preheating the oil to be distilled cousists of 
sets of tubes 47 arranged between partitioned 
headers 40. Baffles 39 direct the oil through 
a zigzag course around the tubes. Vertical 
(liâtes 41 are fitted in the headers to cause 
the liquid formed by condensation to eollect in 
the tulies 47 until, under the pressure of the 
vapours entering by the inlet 46, it llows over 
the plates 41 to the'set of tubes next lielow.

FIC.6. 47
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15 ,531 . M o r is o n ,  X). B . July 5. fCog- 15 ,657-

W

7iair Application, 29,706/13.] 
FIC.3.

Straight tubes 
bctieccn headers; 
h renier».—In feed- 
water-heaters of 
the kind compris- 
i n g h e a d e r s  
divided into two 
or more compart- 
ments and con- 
neeted liy tubes, 
the eompartments 
in the headers are 
co n n ected  by 
smal l  openings 
through which the 
air separated from the water passes from eom­
partments of higher pressure to tlinse of louer 
pressure and finallv into a eollecting-ebamlier. 
in the form shown, a header r with an inlet 
i and outlet j  is eonneeted by tubes b with a 
header d divided into eompartments eommuni- 
eating with each other by small lioles c. The 
compartment of lowest pressure is formed with 
an air-eolleeting chamber k provided with an 
outlet pipe ni. The fust compartment of the 
header may lie eonneeted direetly with the pipe 
m by a pipe n. A form is also described in 
which the tubes b are placed horizontally and 
the header b slides in a packed joint in the 
easing of the apparatns, or is eonneeted thereto 
by a flexible diaphragm. The beater may be 
surrounded by a chamlier o furnished with 
baffles I for purifying the ineoming steam and 
a eolleeting chamber p. Fig. 3, with outlets 
q. r for oil and water respectively. In the 
horizontal form, the separating-devices are 
removably arranged in a chamber on the top 
of the apparatns. The applianee is described 
as lieing especially applicable in connexion with 
the apparatns described in Spécifications 
3499/12, [U/oss 64 (i), Heating liquids &c.], and 
15,413/13, [Cfoss 110 (iii), Turbines &e.].

15,657. A k t .-G e s .  B ro w n . B o v e r i ,  et 
Cie. Mardi 28, [Convention date].
Straieght tubrs beUtecn headers. — Steam 

entering at a Hows in an horizontal or nearly 
horizontal path through tubular eooling Systems 
which are entirely or nearly separated from 
each other and which lie on hotli sides of the 
inflowing steam, the eooling-water passing from 
both sides towards the middle. Condensation 
water eseapes at h, air lieing withdrawn from 
the connexions /.

(For Figure sre to rt crtliimn.)

16 ,582 . T y le r , W . S . July 19.

FIC^Z F 10.4. F IÇ-6.

GUI* for tubrs. — In radiators having fiat 
recta ngula r gills 2. the edges are formed with 
notches or indentations 3 to break np the plain 
or solid appearance of the front of the radiator. 
In the form shown in Kig. 2, the distance a part 
of the notches is inade equal to the distance 
between adjoining rows of gills. Other forms 
of gills are shown in Figs. 4 and 6.

16 .740 . B o w e r b a n k . J . W . July 21.

Plate apparatns.- The éléments of a radiator 
for automobiles are formed from a continuons 
strip, which lias edges 8 inturned on the same 
side and which is given a recta ngu la r form, the 
ends of the strip being double seamed and 
soldered at the base 9. The Avater-passages 15 
are formed bv assembling cléments with the 
edges 8 in contact and immersing them in the 
dipping-pan until the solder runs to the edge 
of the inturned portions 8. The space enelosed 
bv the element is filled bv strip 10 lient- as 
shown. The end éléments are soldered to the

LTIMHEAT® 
UAL MUSEUM
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inturned portions 7 of the casing 5, and plates 
16 are provided to form water-passages between 
the end éléments and the casing.

17 ,410 . P lo n y , J . Jnly 29-

Coil-tube apparntus.—The coil 4 of a coder 
for beer or othor liquids is made of glass or 
other transparent vitreous material. and is pro­
vided witli proteeting covering layers 12. 13 ol 
glass or other vitreous material so that the 
liquid can ho examined «hile passing through 
the coil. The ends of the coil are threaded 
to reeeive unions 8 for connecting to the supplv 
and delivery pipes 9, 10. The covering layers 
12, 13 are préférable east round the coil in a 
mould 14, 14' containing a cylindrical core 16. 
A number of supporting feet mav lie east in­
tégral with the outer laver 12.

19 ,159 . G regrory, H . S . Feb. SS, 191!,.

18 .492 . A d a m s o n . C. M ., and A d a m s ,
A . I.. Aug. 14.

Gills for tubes.—Gills 
r are carried by rings 
r1 encircling the tubes 
of a serpentine coil used 
as a radiator for rooms 
&c., those on the lowest 
length s straddling the 
burner <j as shown in 
Fig. 3. The gills on 
the upper lengths alter- 
nately deflect the rising 
heated air in opposite 
directions.

Vlatr apparntus.—Beer or other liquid to lie 
sterilized is filmed by a serrated diaphragm 
</ in a vossel b heated by a hot-water jacket 
/ ' .  A cooler m is similarlv constructed.

19 .348 . J a c k s o n , W . J . M e llc r s h -,
[Ferhaarrn 4: Borissmrsky, 11.]. Aug. 26.

Finie nppamtus. — The fiat tubes n of a 
radiator hâve longitudinal ridges b. c pressed 
imvards from both sides alternately dividing 
the « ater-space into channels. Each tube, more- 
over. is corrugated transversely and arranged 
as shown in Fig. 2 so that the summits of 
the corrugations on adjacent tubes toueh. Each 
tube may be made of a sheet-metal strip donbled 
and secured at the edge f. Fig. 6, by folding.
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19 .4 9 3 . M aybach. W . Sept. 18, 1912,
[Convention ilote].
P la t e  apparat-us. Air Arc. is caused t<> pass 

in close contact with a lieated plate a l»v passing 
on its upward journev between célls c closed 
at their lower sides but open at their upper 
ends. ïhrough access is only possible by 
traversing the passages h between the cells, 
an<l since these passages are closed at their 
upper ends the air is caused to pass around 
tbe inner edges and into the cells c. Ri lis 
f. c are attached to tbe plate a to guide the 
air and facilitât» beat transference.

19.970. W a ts o n . H . B ., and B il le t o p .  T . C. Sept. 4.

F1C.8.
S t roi a h t tu bes  be­

tween lienders; tubes 
tri fh f lo r e  d i ni e t s ; 
casings. — A ■ heat-ex- 
changer liaving sligbtly- 
bowed tubes C. as de- 
scribed in Spécification 
7023/11. in horizontal 
groups is provided with 
baffles PI, P2. P3. and 
a vertical partition in 
one header, and with 
baffles Ql. Q2 in the 
other, so as to cause the 
fli■ ici circulating through 
the tubes to make a 
double flow through 
each of the groups.
Horizontal partitions I) guide the flow of the 
second fluid between the tube-groups. The ends 
of the tubes may be sliglitly flared, the coning 
extending partie into the tube-plate. As shown

in Fig. S. the inlet Kl to the intérim- of the 
tubes may be arranged at the top of the casing 
and a head-pipe Ail fitted to the outlet- K2; 
or a spring-loaded valve may be used.

21.308. K n o r r  B r è m s e  A k t. - G es . 21 .470 . H a r r is o n . H . C. Sept. 23. 
July 11, [Convention date].

U-tube apparatus. — In an apparatus for 
heating feed-water bv passing it through U- 
tubes subjected to the beat of steam. the header 
is so divided by partitions tliat water entering 
at /  into the compartment h passes by way 
of the tubes into two conipartments /:. I. and 
again through tubes to a siligle compartment 
ni. and so on through the conipartments n. o 
and exit compartment p.

FIG .1

Plate op]Mratus. — Two adjacent sériés of 
horizontal air-tubes 11 are formed by snitably 
donbling sheets I. û of métal in opposite direc­
tions and retaining the divisions 2. 6, formed 
by douhling, by a lient sheet 8 liaving projec­
tions 10 engaging with the divisions 2. 6. The 
nuits are conipleted by forming pockets on the

C3
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of the plates 1, 8 for tlie réception of 
strips 19 and the edges of the plates 5. Water 
passages 22 are formed by spacing a part sueh 
units in niounting.

21 .597 . I io rd . G . S ., and B a r lo w . P .
Sept. 25.

Plate apparatus. — A boiler heated in a fur- 
naee or by steam or eleotrioity comprises, when 
assembled. a si niions Hat water space, the un- 
dnlations of whieh are connectée! together at 
the top and bottom by connexions ni. The 
laiiler can lie readily taken into two parts along 
a central joint or. in one form, by separating 
the two sides of the water space at its edges.

21 .928 . F is c h e r . J . Sept. 29.

formed between the hollow plates H. The 
vapours enter by an inlet A and pass in suc­
cession throngh the condensation space a 
cooler d, the cooling-space b. and then throngh 
a pipe /  fitted with a cooler d‘ to the next 
condenser.

22 ,540 . A k t .-G e s .  d er  M a s c h in c n -  
fa b r ik e n  E s c h c r . W y s s . e t  C ie. N'ov. 20, 
1912. [Convention date]. l'oid. [Published 
vnder Section 91 of the .4rf.]

Plate apparatus.— An evaporator for refrige- 
rating-machines consists of a double - walled 
vessel. the space between the walls of whieh 
is not greater in widtli tlian the thickness of 
the thinner of the two walls. so as to give a 
relatively large cooling-sm face. In one form, 
tliere are no baffles or otlier parts between the 
walls and the refrigerating-medinni enters by 
a pipe at the bottom and leaves by another 
at the top. In an alternative form. the refrige- 
rating-medinm mav enter by a pipe h at the 
bottom and traverse a spiral path lietween the 
two walls formed bv separate parts ;/. Fig. 2. 
hefore leaving by a pipe i. or the path mav 
be formed bv corrngations in the inner or onter 
walls. as shown in Fig. .1. A spiral guide in 
mav also be fitted in the space between the 
walls at the bottom of the vessel, and the 
contact of the medium entering bv a pipe n 
with the bottom plate prolonged thereby pré­
viens to its passage throngh the spiral onter 
dm miels.

Plate apparatus. — A condenser in whieh 
vapours of substances of high hoiling-points are 
fractionated is cooled bv the vapours passing 
away from its condensation - space. The con­
denser. shown in plan, comprises hollow plates 
H of the construction desciibed in Spécification 
13,225/99, [ffdss 32. Distilling A-c. , together 
with frames R providing an enlarged cooling- 
space h and constrncted with a transverse pas­
sage 7 connecting the condensation spaces a

22 .670 . B o n s . R . F ., and W ill ia m s .
H . R . Oct. 8.

FIG.2.

Conctntric xtraight-tube apparatus.—Relates
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to condensera, evaporators, &c. of tlie type com- 
prising concentric serpentine tubes, ami consista 
in a construction of (>end for tlie onter tubes. 
Tlio onter tubes I) are screwed or otherwise 
secured to blocks A, to wliich boxes B forming 
tlie bends arc bolted. Projections F, G in tlie 
inside of tlie boxes B keep tlie inner tulles C 
in position, and bailles E are formed on tlie 
blocks A. The pipes I) mav be secured to the 
blocks A bv menas of collais K secured to the 
pipes and screwed into the blocks, the joints 
îieing Iliade tight by glands L.

24 ,521 . S h e lle y , R . T ., and S h c l lc y ,  
L td .. R . T . Oct. 29.

Cills for tubes.—In radiators of the gilled 
tube type, especially tliose adapted for use on 
motor-vehicles, the gills are mado in strips or 
slieets of métal of waved or corrugated form and 
are secured together in such a manner as to 
form a succession of cells whieh may be circular, 
as shown in Fig. 1. or of any angular formation. 
The radiator tubes b are connected at the top 
and bottom to a lieadcr a and pass throngh 
holes /  in tlie waved gill plates d having 
almtting trouglis and crests e. The holes are 
arranged on the crests and in the hollows of 
tlie waves alternately. as shown in Fig. 3, and 
are formed by splitting the métal in directions 
at right-angles and punching tlie tongues g, 
Fig. ô, formed therebv up or down to act as 
bearing-surfaces for thé tubes.

25 .585 . D w y e r , J . Dec. 30, 1912, [Conven­
tion date].

or serpentine cnils, each group having inlet and 
513 65-

outlet headers b, c, thogroups and licaders being 
of gradually diininishing capacity towards the 
outlet group. The inlet group a2 may consist 
of fivo coils, the next of four, and so on, the 
last two groups each consisting of a single coil 
as shown. The pipe forming the last group is 
of smaller cross-section than that of the pre- 
ceding group. The invention may be applicd 
to single-pipe or to double-pipe condensers.

25 ,782 . H ig g in s , C. F ., and C on tra flo  
C o n d e n se r  a n d  K in e t ic  A ir  F u m p
Co. Nov. 11.

Camngs.- -A steam space is formed aliove tlie 
tubes of a condenser by attaching to each end 
of the curvetl bodv b an angle-formation, the 
leaf /  of whieh extends a round and is riveted 
to the liodv b, the face a bearing the tulie- 
plate e and also being riveted to the plate e 
forming the end plate of the steam-spacc 
chamlier. In a modilication. the liait h and 
leaf /  are extended to form the end (date, and 
in a further development, tlie leaf /  i- cccentric 
to tlie ring a. so that the bodv b lies dose 
up to the tubes at the bottom.

26 .970 . B e a rd , G . F . H .. S c o t t ,  J . W „  
and D cm p s te r . R . <U 3. Nov. 21.

Tube-plates. — In a vertical condenser of the 
type in whieh the upper tube-plate can move 
with the expansion and contraction of the 
water-tubes, the upper tulie-plate e' is water- 
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sealed and the npper water cnmpartmcnt is 
«lispensed with, the water rising up the tubes 
lil and overflowing into the liquid-scal e1. The 
liquid-seal may l>e at the top of the condenser, 
but the arrangement shown provides additional 
cooling surface since the overflowing water

cools the extension (P of the tube-plate. A 
hood il- déliéets condensod liquor from the seal, 
and the part of the hood in the neighbourhood 
of the central liaflle I of the condenser is pro- 
vided with strips m engagiug the baffle to pre- 
vent the passage of gas.

27 .2 0 8 . T o d t ,  H . Nov. 26.

Plaie apparat us.—In pasteurixing-apparatus 
in which the milk «fcc. flows hetween a rotary 
druin .‘i and a jacketed vessel 2. s team «fcc. is 
supplicd to the drum 3 and jaeket 1 through 
pipes 11“ and a coil 13 respeotively, which are 
performed adjacent to the lieating - surfaces. 
The drum 3 rotâtes upon tubular axes 4. 5 
and can lie adjnsted to vary its position in the 
vessel 3. Condensed water is taken up bv a 
scoop 35 upon a pipe 34 carried by an arm 
33 from a |>i|>e 11°, and passes through the 
axis 5.
27 .4 9 9 . A d a m s . W . Nov. 29.

Coil-tubc apparat us, ; jacketed straight-tube 
apparatus.—Apparatus for heating or cooling 
liqttids consista of a coiled or situions tube a 
having vertical branches h, i. The inner tube 
b extends tluough the brandi i and through 
the wall of the tube a ltcvond the other brandi 
h. The npper end of the brandi i is closed 
by a glolnilar part s having a latéral outlet 
for the lieated liquid. The npper ends of the 
inner pipe b and of the brandi h are provided 
with stop-cocks /.-. / operated simultaneously by 
one liandle m. Eacli of the stop-imks is pro­
vided with a regulating-valve », o. Tlie tulles 
are surrounded by non-condueting niaterial t 
enelosed in a casing v. The apparatus is suit- 
able for domestic purposes and is carried by a 
bracket r.

(For Figure sec iica-f cobimn.)

27 ,499 .
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27 ,909 . G u im o n t , J . W . Dec. I

Straight tubes behceen lieaders__ Ail inner
lieader 7 supplied with steara bv a central tube 
11 is of substantiallv the saine diameter as 
the main body 1, a Imlbous enlargement being 
provided to aecommodate it. Heating-tulies !) 
extend from tbe lieader 7 to the base-plate 10 
and bave reduccd upper ends 8. An outer 
insulating-pipe 13 surroiiiids the steam-pipe 11 
to prevent cooling of the steam liefore reaching 
the lieader 7. Draining-means for the pipe 13 
is provided at 14. The wliole of the heating- 
surfaee can lie withdrawn by removing the 
holding-down bolts connecting the outer casing 
(lange 2, the tube-plate 10. and the exhaust 
lieader (lange 17. A tvater inlet 3 and outlet 
4 are provided as shown.

28 ,515 . C la rk , E . V .. and E tc h e l ls ,  H .
Dec. 10.

ratus in which gases flow through adjacent 
tubes or ducts at a high tempera turc, for 
example a recuperator, leakage of gas from 
a joint of one tulie to a joint of another tube

is prevented by means of a barrier of finely 
dividcd refractory material iu the path that 
the gus would traverse in passing between the 
two joints, in the recuperator shown in plan 
in Fig. 1. tubes of square section are arranged 
iu lavera, tliose of adjacent lavera being at 
right-angles, and channels <i situated inter- 
mediatelv between the tube joints and extend- 
ing through the structure are forrned by register- 
ing grooves in the tube walls and are filled with 
sand or the like. In a modification, Fig. 2, 
the grooves constitute diagonal channels n 
throughout the structure and at the same time 
peripheral channels around each tulle. Fig. 4 
shows a horizontal section through a ftirnace 
for henting gases, in wliieli the gases to lie 
heated pass through banks of tubes which 
alternate with heating-fiues e. The walls of 
the (lues <■ are forrned in part by briek-work 
b and the channels n, filled with sand &c., con­
stitute harriers between the bntt joints of the 
tubes and the joints between the briek-work 
b and the tubes.

28 .541 . K .n orr  - B re m se  A k t. -  G cs .
Sept. 19. [Convention date"].

Preventimj leakage between tubes.—In appa-
513

U-f ube apparatus. — Tn a feedwater-lieater 
E 2(17
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comprising a stcam-chaïubor closcd at oue end 
by a water-chamber, partitions i, k, l, m, n 
divido the water-chamlier into concentric spaces 
c, e> /> 0 connectée! in sériés by U-tnbes in

tlic steam-space, which may be similarlv 
divided by partitions. The orifices of the 
several water-tnlies are arrangod radially and 
obliqnely for the pnrpose of ntilizing space to 
the greatest estent. The cross-section of the 
heater may be varied as desired.

29 .061 . M u c r s . P . Dec. 16.

Coil - like apiMiraiuit; 
tubes oj spécial section.
— A tnbnlar heat-ex- 
clianging apparatus is 
fornied of tubes ar- 
ranged in co -a x ia l 
lielices. The tubes are 
crescentic in cross-scc- 
tion. as shown at F, Fig. 2. or flattened, as 
shown at F>. The onter coils may lie formed of 
greater pitch than the inner, as shown in 
Fig. 1, so that the lengtlis of the different 
tnlies are oqnal. The ends of the tubes may 
lie round to take nnts by means of which thev 
are sccurcd to the tube plate6.

A.D. 1914.

191 . B r ie r lc y ,  T. J ., and W ill ia m s . A . S . Jan. 3.

Viole apparatus.—A condenser for steain Ac. I for the steam and an ontlet- c for the con- 
comprises a stationary casing a with an inlet | dense<! water, and a rotarv double-walled drnni

68
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f  between tlie «ails of which the cooling-üuid 
is forced by va nés m on the drum. A partition 
/; may be arranged in the space /.1 to cause 
the cooling water to take a spiral path. The 
drum is perforatcd at n to allow s team to 
pass into contact with the inner wall. and 
at o to allow the condensed water to pass ont. 
The sliaft h1 is oarried by a rotating trunnion 
i between which and the end wall c of the 
easing o a labvrinth gland j  is arranged. A 
similar gland q is arranged between the «Iruiu 
and the otlier end d of the easing, and botli 
glands are fdlcd with fiesli water under p r e s ­
sure to prevent aceess of the cooling fluici to the 
steam space a1. A connexion p to a dry-air 
pump is provided in the easing.

are soldered together iu staggered arrange m en t 
back to back, and consista in fonning eacli tul>e 
with a base 2 extending lieyond the inclined 
s ides 3 of the tube. Where the sides mcet the

367 . B a te m a n , J . T . Jan. 6. Dratrings 
fo Spécification.

base, they are curved outwards, so that when 
the tul>es are asseinbled with narrow seunis of 
solder 4 between the bases, the bottom of each 
recess l>etween the tubes is semicircular, as 
shown.

Straiyht tubes between headers. Tabulai 
apparatus for heating liquid by the steam <&c. 
escaping from a distilling or deodorizing ap­
paratus is so arranged that the liquid passes 
downwards through the tulies of the first 
heator and upwards through the tubes of the 
second. The liquid is evenly distributed between 
the tubes by means of a perforatcd plate in the 
in lot chamber.

434 . A k t .-G e s .  B ro w n . B o v c r i .  e t  Cie.
Jan. 20, 1913, [Convention date]. [Addition 
to 12,349/11.]

Headers. — The divided end doors a, b of 
headers in oondensers as described in the parent 
Spécification are hinged to one another as at 
c. being also connccted to the header easing 
by l>olts tfcc. in the usual way. After removing 
the liolts &c. of one lialf, that part may be 
swung back for inspection of the interior, l>oing 
supported by the half remaining in position.

257 0 . B o b in s o n , P ., [trading as Morton 
Co.. R.]. Jan. 31.
Tubes of spécial section.—Relates to tubular 

apparatus of the kind described in Spécification 
23,98o 02, in which rows of D-shaped tubes

2950 . C a lca r , R . P . v a n , E llc rm a n . J., 
and M a r t i jn ,  J . H . Fel). 2G, 1913, [Con­
vention date].

Tubes of spécial section__A mixture of air
and the vapour of a volatile liquid such as 
etlier <fcc. is led into a water-cooled pipe d 
made of a number of globular parts joined 
together so as to form bailles / on which the 
vapour impinges and is condensed.

3331 . M a cC a m y , H . E . Feb. 9 
Serpentine-tube 

apparatus.— Con- 
sists in a jacketed 
air-cooling cham­
ber, for use in 
connexion w ith  
single or multi­
stage a ir-com p res­
sors, having air 
inlet and outlet 
connexions 2. 3
and cooling-pipes 
15 arranged to 
form rows across 
the chainl»er, in 
which a perfo- 
rated partition I is disposed between the inlet 
connexion and the cooling-pipes so as to break

69



ULTIMHEAT® 1914J 
VIRTUAL MUSEUM

CLASS Cï(iii), SÜRFACE APPARATÜS «fcc.

uj> and distribute the fiowing coluniii of air. 
lu the forin sliown. a siinilar perforated par­
tition 5 is disposrd lietween the cooling-pipes 
and the oiitlei. connexion. Tlie cooling-pipes 1*5 
form a continuons pipe «System having an inl< t 21 
and an outh't 22. tlie svstem heing divided into 
groupa with external tube connexions 20. encli 
group eoniprising a sériés of latéral serpentine 
tulies huilt up of straight tubes connected l»y 
U-shapcd end pièces. The chamber is jacketed 
on ail sides, a sépara te jacket heing provided 
for tlie top. The two jackets 12, 7 are divided 
hy partitions into passages arranged and con­
nected so that the cooling-inedium. préféraMy 
water. traverses the sides of the clin in hcr in 
a direction at right-angles to the flou of com- 
pressed air, and passes from onc passage to 
another in the..sanie direction as the air flow. 
The jackets and the cooling-pipe svstem 15 may.

as shoivn, he supplicd with cooling-wator from 
the saine source.

4252 . H a r r is o n . A . D . Feb. 18.

Viole ajuHirnlns. Apparatus for transferring 
beat from «ne H nid to another, such as steam- 
generators. water-beaters. evaporators, con­
densera, «.Ve., are made of plates clamped to- 
gefcber and provided with flanges «fcc. to form 
passages for the fi nid. the arrangement heing 
such that the 11 nid that loses beat passes 
througli passages of decreasing cross - section. 
Figs. 2. A. and 1 show an arrangement of 
circulai' plates snitahle for a steain-generator. 
superlieater. «Ve. The plates I are provided 
with a fia lige 7 round the circumference, a 
central opening 5 surrounded hy a flnnge G and 
radial openings N extemling hetween the flanges. 
The plates 2 are prmid«*d with radial openings 
10 corresponding t«i the openings 8 in the plates 
1 and surrounded hy flanges 12. Baffles and

higs forming distauce-pieces are formed on the 
surface of the plates. The whole is surrounded 
hy a casing 1. The furnace gases enter the 
casing 1. pass tlirougb the spaees 15 l»etween 
the flanges 12 on the plat«»s 2, and pass ont 
hy a central fine 17. The water spaees 11 are 
eticlosed hetween the plates and the flanges 
G.. 7 on the plates 1, and communieate hy the
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openings 8, 10 in the plates. Modified tonus 
of plate suitable for condensera are also de- 
serilied. Kigs. 8 and 10 show a pair of such 
plates iu which the openings surrounded hy the 
flanges 1 2 are divided by partitions lô forming 
flow and return passages for tlie cooling-wator, 
baffles being provided as shown. The plates 
mav be sloped to allow water of condensation to

iiiu.
drain off, and may lie eorrugated. P g 
shows a condenser huilt up of such plato», 
s team eutering through a casing 38, in which 
water is xeparated. passing hetween the plates, 
and striking on a eorrugated central chamber 
19 through which the cooling - water flows 
before passing hetween the plates.

504 1 . B cv y , r .  Oct. ‘28, 1913, [Convention date].

Coil-t u be a ppar a tus.
Por vaporizing ami 

heating liquefied gas, 
such as car bon ic acid, 
the gas is subjccted to 
the direct action of a 
h u m e r  e, fu r t l ie r  
healed. as for instance 
iu the coil ni. passed 
through au expander 
</, and returned to 
the heating - coil. The 
gasifier a is provided 
with the helical passage 
b with transverse open­
ings /  and w ith  
s p le a d e r s  d for the 
heating - flame. T h e  
heating-coil is contained 
in the casing n, forme<l 
as shown. in order to 
concentra te the beat 
from the bu ruer c.

5308 . S m ith , Z.. E . Mardi 2.

Coil-tube apparat us.—The liquid-fuel supply 
to lx)iler and other furnaee burners is heated 
in a container 1 closed by cover-plates 2. 3, 
respcctively carrying an inlet tube 4 extending

nearly the full length of the container, and 
one or more steam or other heating coils 5 
encircling the tube. A single coil is shown, 
but in a modification, two concentric coils in 
sériés arc employed. Coupling-picces 6 with 
collais 7 and nuts 8 are provided on the ends 
of the coi! ô. The container lias a fuel-outlct 
l a, and is covered with a non - conducting 
jacket 12.

5749 . B e r r y , E . A . Mardi 6.
Stmight fuites betxrecn connecting-boxes.—In 

straiglit-tul»e apparatus, the casing comprises 
one or more parts jointed to one other mendier 
of the casing only and removable for giving 
access to the outside of the tubes. The casing 
bas top and bottom plates a1 connected in- 
tegrally by tulie-plates a- supporting the ends 
of the steam-tubes l>. The plates a1 are pro­
vided with flanges for attachaient by studs or 
holts to the cover-plates u’ . «* and to the side 
plates a5 and mav hâve strengthening-rilis «°. 
Water enters by the connexion a1 and is with- 
drawn through the connexion u®. The water 
of condensation of the steam entering through 
the inlet a0 is removed through n port « l0.

(For Figures sec ncxt page.)
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5895. Sadler, H . Mardi 9.
l ’inic (ijtparatus. —

The cooling-block of a 
j- a d i a to  r for motor- 
vekicles is mado up In 
assembling 'short wide 
rectanguiar tu lies, fonn- 
ing horizontal passnge- 
ways for air, in such a 
manner that tliin ver­
tical water - ways are 
formée! between ad­
jacent tubes. Kig. 2 
shows such a single tube 
haviug fl a nges A which 
are folded over tiie cor­
respond ing edges of a 
plain adjacent tube, which would l»e suitably 
spaced from the first tube so as to form the 
water space. Tubes with rounded ends at top 
and bottom may lie employed.

&

697 4 . R o y c e ,  r .  H ., and R o l ls -R o y c e ,
L td . Mardi 19.

Iloneijcomb and like tubi aj/paralus.'— In 
niotor-car radiators liaving a . sériés of air- 
tubes d spaced by «ires secured to tbe tubes 
and to tlie outer frame. sonie of the «ires a, h 
arc carried round tbe edges of the frame. 
which is prorided with grooves c to reçoive the 
wires, and are secured to the frame by solderiug 
.te. so as to serve as hrncing-moni'iers for tlic 
frame. The numlier of air-tidies in eacli grnnp 
finis formel} mav lie varieil, and iviicn otiicr 
tban reetaiigular air-tulies are liscd t lie wires 
mav lie arranged diugonally. The wires are

préférable in tension, and métal covcring- 
pieees a; mav lie secured over tbe wires at the 
edges of the frame. -

823 5 . B u d d e ry , P . J . April 1.

Coil-tube apparatus. In a radiator for motor- 
vohicles. détachable eoiled tubes g are con- 
neeted to an upper transverse pipe < communi- 
eating with tlie filling-tftnk a. and to a lower 
transverse pipe /  liaving a brandi d leading 
to tlie evlinder water-jacket. Horizontal l»ars 
i and a diagonal bar j  are provided to 
strengtheii and protort tlie tubes. One or 
more radiators liaving eoiled tubes détachable 
connected to upper and lower transverse pipes 
may bo connected eitlicr in parallel or in sériés 
with the main radiator of a motor-vehicle.

8910 . H a d cn . W . N., and H a d cn , C. ! . .
[trading ns Hadcn A- Sons, 0 . N.]. April S.

Fiiltl-lubi n.ppiim/iix. To utilise tlie beat 
of tlie condense water from a steam ralorifier 
of tlie kind in which tlie last set of heating-

*
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tubes Ls eut oif from tlie steam supply and 
i* adaptai to reçoive condense water and steam 
"liieli are collectod iu and discharged from a 
sépara te chamber, tlie last set of tuhes eonsist 
of single, for examplc U-shaped. tubes. The 
preliminarv lieating-chamlwr mav 1r* forined as 
part of or separate front the bodv of the 
ealorifier. The hcating-tulies h, Figs. 1 and 2, 
are Fiekl tubes, and the last set of tubes • 
are U-tul>es. which discharge into a pocket j 
iu the cover. The jxieket is eounectal to a 
steam-trap. Fig. I shows a hatterv of calori- 
fiers jr provideil with staim-traps cj and with a 
single preliminarv heater n. Sonie or ail of 
the calorifiers may 1k* eut ont of operation by 
valves r in the steam-supply pipes s1.

191l^-TIMHEAT®
J  VIRTUAL MUSEUM

910 1 . B ig h t fo o t .  T . B . April 9.
Serpenlinc-tubr appa­

ru tus. The straight 
portions n of the tulle 
t 11 r o u g h w hich the 
steam passes are given 
a slight downward in­
clination in the direc­
tion of flow so as to 
retain at the lowest 
parts sonie condensa te 
over which tlie uiicon- 
densed gas miist pass. 
The tulle is cnoled by 
spray from a distribué- 
ing-tube c.

10 ,002 . Z im m e rm a n n . H . April 22.
Uoneycomb and like 

tube apparatus.—A fer- 
iule at the end of eacli 
pipe fits closely a round 
tlie pipe and is en- 
larged to an hexagonal 
or  o t lie r  fo rm  suit- 
aiile for assembling 
with similar ferrules.
The closely-fitting part 
h of tlie ferrulo sliown 
is forined with a tlared 
top /  te reçoive the iiiolten 
ferrule.

FIC.2.

métal securiiig the

12 ,877 . P c a s e .  B . L. May 20. Draxoings
to Spécification.

(Hits /or t ubei— The heat-absorbing «  ails of 
apparatus for transferring and ntilizing the 
beat of combustion are composée! of gilded métal 
tulles embedded in or pacfced externallv with 
lire-brick or otlier refraetory material. wliich is 
sntulwiehed between tlie gill plates The surface 
of tlie refraetory material oxposod to tlie fire 
or beat mav lie plain or ridged. and tlie gill 
plates may or may not extern! to the surface.

On the side away from the heated surface, the 
tu lies may be exposed, or tlie embedding or 
packing material may surround them entirely. 
The tidies may lie variously arranged, and single 
tubes may lie similarly packed or embedded.

13 .153 . W e id m a n n . C. June 2, 1913,
[Convention date].
Tubes of spécial sec­

tion.—Uorrugated beat- FIC.2.
ing-pipes are made with 
a smooth surface at the 
top and bottom by cor- 
rngating a slieet - métal 
stnp on opposite suies 
of a smooth central 
portion c, then bonding tlie strip into pipe 
form, and finally welding together the free 
edges d which are left smooth.

13 .493 . F o y . F ., and M a th e r . C.. [trading 
us Relinnee Manufacturing On.]. .Tune 3.
l'Iatc apparat us. Relates to radiators for

motor-driven vehicles, water-coolers. oil-heaters, 
continuons heaters, &c. of the kind in which
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(ut- tubes each comprise two or more longi­
tudinal cha miels connecter) by a flatter portion. 
The invention consiste in means for attaching 
the omis of tlie tubes to tube plates, and in

The flared ends of the tunnels mav be circulai- 
or of any otlier couvenieut shape.

the general construction of the device. Eaeli 
tulle is forined of t « o  pièces b, <-, Fig. 1, of 
sheet métal with longitudinal chaunels /  and 
intermediate fiat portions c, the sides b of the 
shoots being secured to each other by folding. 
The fiat portions e are slit near the ends of the 
eha miels /  and the slitted portions are fohled 
oue over the other. The ends of the channels 
/  thus left projecting forrn spigots <j. Fig. 3, 
wliieli are first given a conical shape in suitable 
ilies and are then passed through lioles in the 
tulie plates ni. The spigots together with 
ferrules n, o are expanded into the lioles in 
the tube, plates, tho various stages being shown 
in Fig. 3. One oî both of the ferrules may lie 
dispensed with. A portion of the folded part 
of the fiat portion c is lient at a right-angle to 
form an abutment against the tube plate m. 
Oorrugated. fluted. plain, or other plates are 
secured betiveen each pair of tulies. and the 
various joints are made tiglit bv dipping or 
immersing the device in niolten solder. Holes 
j  are made in the folded parts and in adjacent 
parts to promote the lodgment of solder.

14 ,149 . M o r is o n .  D . B . June 12.

14 ,793 . E h rh a r t , R . N . July 2, 1913,
[Convention date].

m \ .  1  « i z 2' l i î * 1|\

■ ,1 —  r - i 7 -I l  
: . 1

i

-  , * «  f n ,------ T T “ ------ ...............................**
9

Straight tubes between headers or connecting- 
bu.rrs. 'Plie condenser is horisontally disposed 
and comprises the nest of tulies I ivithin the 
casing 1 to whicli the fluid to lie condensed, 
for instance steain, is admitted by the inlet (i 
and. wlien condensed, is discliarged by the 
outlet 9. The nest of tubes is situated eecen- 
trically so that the steam is admitted sub- 
stantialiv around the entire perimeter and that 
any liquid of condensation falling from the 
tubes passes through uncondensed steam in the 
steam space on its way to the outlet 9. Con- 
densing-water entering the chamber 15 passifs 
through the central tubes 20 and returns bv 
the outer rings of tulies 21 to the annulai- 
chamber, which opens to the discharge port 14. 
Air or non-condensable fluid passes away by the 
upwardly extending chamlier 7 which extends 
the lengtli of the condenser, any liquid which 
may lie entrapped tliere in passing awav by 
the pipe 10.

Tubes with nozzlcs and the like. — The ends 
of the tubes of a steain condenser are provided 
with funnels, which are inserted in the ferrules 
securing the tubes to the tube-plates. The ends 
of the funnels d inserted in the tube ferrules 
c are slottcd and sprung into the ferrules. 
The flared ends of each funnel in the construc­
tion shown is of hexagonal form and is in con­
tact with the edges of the adjacent funnels.

15 .562 . B o is c h c v a l ic r ,  H . de. and 
C h e v ro le t , L . June 29.
Oitls for tulies. — A gill construction for the 

spaces between the t nl><-, of radiators for motor- 
veliicles «fer. is made from a single sheet of 
métal which is stamped and folded to provide 
opeuings 11, Fig. 1, ut the front and back
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corresponding to the air passages formed b\ 
horizontal walls 8, which extend aci'oss the 
spaces between the tubes. The openings II 
and walls S are formed by slitting the sheet

by sagg 
passing

'ing-plates 11, 
through logs

F IC  2

Fig. 2. secured 
18 on the inter

191â_TIMHEAT® 
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holts

F IC . I

.... 1 then liending back the métal, as shown in
Fig. ô. A tube and an adjoining set of gills 
may lie formed from a single blank as shown 
in Fig. I. The edge 7 of the part 8 is folded 
on the lines <>. and the part 8 folded on the 
part I until the inturned edge 7 cornes against 
the part 4. Unis forming the tube. The remain- 
ing part of the blank, having been stamped 
and laoit as shown in Fig. ô, is folded succès* 
sivelv about the Mlles 12. 13, 1 I. 15 so as to 
bring the openings 11 at the front and back 
and the walls 8 at right-angles to the sides of 
the 111 lie. The varions éléments so construoted 
are secured together by dipping iu a solder 
batli.

16 .219 . M e n s fo r th , H . Julv 7.
>7railjh f tubes between headers ; caxings.- To 

allow a part of a condenser to lie eut ont for 
eleaning and repairing operations without plao- 
ing the whole condenser ont of service, the 
condenser is made in two independent semi- 
evlindricai parts plaeed with tlieir |dane faces 
in juxtaposition. The inlet and outlet pipes
2. ô. Fig. 1. of the two parts of a condenser 
converge into commun inlet and outlet pipes
3. 6. sliut-ofF valves 4. 5 being provided in the 
separate pipes. Tlu1 plane faces may lie staved

shells, or the sliells may bc provided with hori­
zontal webs 14.

16 .505 . T a n n en bcrsr , A . Julv 11. 1913.
[Couvention dote]. Void. [Pnblishcd nnder 
Section !>1 of tlie Art.]

FIC.3.
Coil-tubc apparatus. 

ü - tubes a, with 
h c lijca l w in d in g s  
through which is passed 
oil or liquid fuel to be 
heated. are mounted 
with tlieir ends fixed in 
the cover c of a vessel 
b through which steam 
is passed. The inlet 
ends of the tubes are 
arranged in a circle in 
a central chamber c of 
the cover, and the outlet
ends arc arranged in a concentra: circle in an 
annulai' chamber d. The inlet il for the steam 
is formed in the side of the cover.

16 ,746 . S em m le r . C., and W a r m e -V e r tw e r tu n g s  G e s . Julv 14.
Serpentine-tube appa­

ratus. — In lient - cx- 
ehanging a p p a ra tu s  
wherein the media do 
uot mix, one medium 
flowing through a sinu- 
ons tube while the other 
flous through a channel 
formed by partitions iu 
a ensing enclosing the 
tube, smooth tubes l  
are sinuously lient in 
one plane and arranged 
équidistant from eaeli 
other to form a wall-
like groiip, while the other medium Hows in 
a parallel curreut of practically unitorm cross-

seetion through the passages formed bv the 
walls of the casiug and the guides 3. ÎVhere



17 ,207 . K .a y , A . ,  and I iom a x , F . July 21.

Plate apparatus__Relates to apparatus for
heating or cooling licpiids or for like purposes, 
of the kind in vrhicli a number of métal plates 
are placed side by side so a.s to forai cliainbers 
or cells communicating ivith one anotlier and 
intermediate passages not communicating witli 
one anotlier. and consiste in building up the 
apparatus of plates liaviug raised edges and 
apertures in adjacent corners altcrnately ar- 
rangeil witli Hat plates liaviug apertures in one 
corner. lu a gas-liealed ivater-lieater. the plates 
ii hâve raised edges /*, b1, which forai respec- 
tively the sides of ivater-cliambers c and of

18 ,036 . n io r is o n , D. B . July 30.

•Siraiijllt lube.-i betwei'n headers.—  In a con­
denser liaviug au air-receiving or outlet chamber 
l'ormed at its base by one or more transverse 
partitions, as described in Spécification 7321/09, 
tho steam admission space betwecn the con­
denser sliell and the tubes is carried down 
l'rom the steam inlct to the jonctions of the 
transverse plates witli the sliell. The con- 
deusing-chaniber b, h'ig. 2, is scparated froui 
the air-receiving chamlier c by a V-shaped 
partition il formed uith a central outlet aper- 
ture c for the air and condensed steam. The 
air-receiving chaniber may contain tubes for 
condensing vapour and for cooling the air. 
The air is ivithdrawn through outlets I. and 
the condensate is discharged through the brandi 
/. To cqualize tho lengths of the paths of the 
steam through the condensiiig-chauilier, the 
chaniber may be divided by plates i to forni 
V-shaped compartiments, the central compart-
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ment lieing sliortened, as sliown. In a con­
denser liaviug tho steam inlct at tho side, the 
steam-admission space m, Fig. 3. at onc si<le 
terminâtes at a point » at such a distança* 
around the sliell tliat the distances between tlu 
terminât ions of the admission space m and 
the outlet c are equal. In a condenser having 
eaeli tube-plate formed in two pièces, the space 
between the nests of tulies is closed by a trans­
verse partition.

18 ,768 . T y le r , W . S ., and H a tfie ld ,
C. E .. [trading as Coventry Motor Fittings 
Co.]. Aug. 18.

hoatiiig-chamber containing tubes extumllug 
botwee.n uppor and lower downwardly inclinée! 
tube-plates, the tubes are iuclined so as to 
enter the tube-plates at riglit-angles, and the 
lower tube-plate is formed in two or more 
stepped parts. By forming the lower tube- 
plate I of the heating-chamber 2 in stops as 
sliown, the lower ends of the inner set of tubes 
•> corne close to the bottom of the evaporator, 
thus improving the circulation at that part. 
Steam may la- introduced into a jacket 15 
formed by an annulai' concave plate IG secured 
to tho bottom of the evaporator.

FIC.2. FIC .3.

Gills for tuhes. — In radiators of the gilled 
tulie type, such as are used on motor-vehiclcs, 
eitlier the edges of certain of the gills are 
set back fretin the face of the radiator formed 
by the edges of the remaining gills, or ail the 
gills are arranged witli tlieir faces flush witli 
one anotlier and sonie of tliem are left witli 
raw or unfinished edges. In the preferred con­
struction, the gills 2 consist of corrugated 
copper strips running across the wliole widtli 
of tho radiator. Onc edge G of eaeli strip is 
finished by lieing turned back on itself, wliilc 
the otlier edge 7 is left unfinished. Finished 
and unfinished edges are arranged altcrnately 
and in staggered order, as sliown. The tu lies 
may ho of ovni section witli sliarp front and 
rear edges. The unfinished edges of the gills 
may lie notchod.

19 ,567 . F a w c e t t ,  P r e s to n .  «t Co., and 
L a n g , A . M . Sept. 9.

'fahe-iAates. In an evaporator having a

20 ,017 . M u n te r s , A . J . E . Sept. 24, 
1913, [Convention date].

l ’Iate apparatus.- Relates to apparatus com- 
prising a number of hollow éléments mounted 
on a central shnft and so arranged one alxive 
the otlier as to leave spaoes between the 
éléments, t lu* éléments lieing in communi­
cation with one anotlier through passages 
in the sliaft and the spaces between the 
éléments lieing in communication with one 
anotlier through otlier passages. The spaces 
between the éléments are placed in com­
munication with one anotlier at tlieir miter 
ends by parts projecting from the éléments. 
The liollow conical éléments 4 are secured to 
rings 2 on a central sliaft 14. The éléments 
eommunicate with one anotlier through radial 
lioles 3 in the rings and ohnnnels 11 arranged 
altcrnately on opposite sides of the shnft. The 
spaces 9 between the éléments eommunicate 
with one nnother at tlieir inner edges through
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vertical lioles 7 in alterna te rings, and at tlieir 
miter edges tlirough hasins 10 formed by plates 
on tlic upper ends of the éléments. The fl nid 
to be eooled or heated is introduced over the 
float gauge or fixed distributor 18 inside the 
top element. The iluid flows downwardly 
through each of the spaces between the éléments 
in turn, and escapes through the vertical lioles 
in the lowest ring. The heating or cooling fluid 
is oonducted through a pipe 20 to the lowest 
élément and flows upwardly through the élé­
ments to the outlet 10. Uaffles in the lowest 
élément compel the fluid to take a zigzag path 
through the element. A casing 15 open to the 
atmosphère is provided around the top of the 
éléments.

20 ,022 . S h a n k s . J .

Coil-tubc apparatus. 
— A unit of a lieat- 
exchanger, applicable 
particularly as a radia- 
tor for heating apart- 
ments «fcc., consists of a 
tul>e 1 surrounded by a 
hollow coil 3 which is 
formed as a casting. 
The steam, hot water, 
or other fluid passes 
through the tube and 
coil in turn, aporturcs 
I opening into one or 
more convolutions of the 
coil l>eing provided in 
the end of the tulie re- 
inote from the inlet con­
nexion.

B a r c la y ,  A . W . Oct. 5.

FI G. I. (Provisionsl)

tubes towards the walls consiste of a sériés 
of interconnccted annulai' or partlv annulai* 
baffles and disks adapted to Ih* inserted into 
or removed from each tube as a complété unit.

One form of the de vice consiste, as shown in 
Figs. 1 and 2 (Complété Spécification), of a 
sériés of disks 4° and annuli or incomplète 
annuli 2® conneeted by longitudinal strips 1“ 
and twisted strips 3®. Figs. 1 and 2 (Provisional 
Spécification) show a modification in which a 
sériés of annuli 2 are conneeted to disks 4 by 
twisted strips 3. Slots in the annuli 2 engage 
with slots in the longitudinal strip I. Strips 
5 connecting the disks 4 with the strip 1 pre- 
vent angular movement of the baffles.

20 ,991 . F o y , F ., and IVIather. C., \trading 
as Iteliance Manufacturing Co.]. Oct. 15. 
[C o g n a t e  A p p l i c a t i o n ,  5 0 5 3 / 1 5 .]

tiradeis. — A détachable brader for motor- 
car radiators is made of slieet métal stamped 
into shape to form the requiml cavities and 
the inside or outeide fl anges for the attach­
aient of the tulie-plate and side panels. Kidges 
c, Fig. ] , at the ends of a lieader form recesses 
for receiving the ln>It heads and nuts securing 
tlie lieader. The outer flanges are stiffened hv 
hending them over a rectangular frame /, 
Figs. 5 and 6. Spécification 20.853/02, [Class 
123, Steam Généra tors], is referred to.

Straiglit - tube apjwralus having internai 
ha flics.—A heat-diffusion device for insertion in 
smoke or lire tul»es of steam-generators or tul>es 
of tuhular air-heaters of the kind which is 
adapted to divert the gascons fluid passing 
through the tulies from the walls of the tubes 
towards the centre and from the centre of the

21 ,249 . S ta n le y . H . F ., and F arring*don
W o r k s , a n d  H . P o n t i f c x  de S o n s .
Oct, 20.

fjoop-tnhe ap/miatus. In apparatus for eool- 
ing ami carlxmating heer. the lieer is passai 
through tulies It which pass through a laine 
tank a , and are conneeted together hv U-tul»e< 
u , z attaclu*d hv s<*rews ir to the walls of the 
tank. The U-tuhes :. lit into stuffing-lioxes 
so as to allow of expansion of the tulies h.

(For Figure sre next page.)
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buffles— Liquid fuel for llie burners oflsUsuu— 
boiler and other furnares is heated in tubes 
cnclosed in a casin^ 10, which is heated by one 
or more burners 11. The tubes 3 are moiinted

in plates 1, and their ends are enelosed bv 
envers 5, partitions (i Ix-ing provided to ensure 
the flotv of the oil through the tubes in a 
situions path front the inlet 7 to the nutlet 
8. The tubes inav lie tiited with spiral or other 
retarders 1 ; as shown, each retarder eonsists 
of a rod provided with a spiral projection, 
which reduces the volume, and restricts the flmv, 
of the liquid in the tube.

Fl C I.

rlnte apparatus.-—Relates to radiators built 
ttp of eorrugated slieet métal and of the kind 
in which each slieet lias corrugations of different 
form at the edges from tliat of the central 
parte, so tliat the edges of adjoining sheete 
eau l>e sohlered together. leaving (liannels lie- 
tween the central parte. The face of eaeli sht>ct 
is formed with a sériés of ridges or surfaces 
« ' dis|>osed approximately in one plane from 
edge to edge. and the baek of the slieet is 
formed with a sériés of élévations c ,c ' of circulai- 
or other eurvature from edge to edge and of 
grenier radius at the edges c* tlian in the 
central parts c2. Sheete so constructed are 
nssembled face to face and back to baek, as 
shown. forming tnbes r with intermediate 
cliannels </. A single slieet mnv lie folded npon 
itself to form one element of the radiator. 
Spécifications 2(5,795 / 03. 25,242 / 05. and
25.243/05, [filao 99. Pipes (te.], are re- 
ferred to.

21 .834 . T h o m p so n . H . A .. S t r o u g h a ir , 
J . W . H ., and S m ith . Xi. E . Oct. 31.
Straight - tube apparatus having internat

22 ,636 . D a y , C., P a rm e r , A ., and 
S a n d is o n , W . M . \ov. 17.

Straight- - tubr 
apparatus having 
iutcmal baffles.
In tuhular appa­
rat us for evapo- 
rating, roncen- 
trating, an<l lient- 
ing liquids, the 
tubes are provided
with dires having helieal ribs forming helieal 
passages for tho liquid, and with retarders 
which interrnpt tin* continuons flmv of the 
liquid through the passages. The cores may 
hâve alterna te lengths of right-handed and leffc- 
handed helical ribs. Helically rihlted cores 
b, b\ Fig. 1, of larger diameter than the main
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cores c liaving retardors d. are provided at tho 
outrances to tho tubes. Plie cores may be 
rotated l»v spindlos II. Fig. ô. forinod with 
hexagonal omis engaging in the ends of tho 
cores. The spindlos pnss tlirough end clianiliers 
0  through which the liquid oows on its way 
to tho tubes.

22 ,720 . B r i t is h  E le c t r ic  H e a t c r  Co., 
and K .ra tt, C. Nov. 18.

Coil-tubc apparatys. A tank l surmounted 
bv a boiler 6 provided with an oloetric heater 
8 is suppliod with water or other liquid to 1m» 
storili/.od front a tank .‘1 with a bail oock through 
a pipe 2 with a non-return valve The boiler 
is di.sohargod bv a siphon t-uhe 9 brought into 
action by the steam generated bv the heating. 
The liquid passes through an open tank 11 and 
through coils 12 in the tank 1 to an outlet 
13. The coils 12 may be provided with valves 
so that ono or more may lu» eut out. Spécifi­
cation 12,129/13, [Class 64 (i), Heating liquids 
d*c.], is referred to.

22 ,844 . S o c . E . B a rb e t  e t  fils  e t Cie.
July 10, [Convention dote'].

Straight-tubcs Itehnen headers. — Relates to 
an ovaporator coinprising a heating-drum 10 
containing externally lieatod tulles through 
which the liquid circulâtes, togother with a 
latéral pipe 17 leading liquid and vapours to 
a va pour - separating cliamber 18, 19. froin 
which the unevaporated liquid roturns bv a 
pipe 20 to a chainlier 11 lieneath the heating- 
drum. and consiste in prevonting the liquid

ejected front the heating-tubes into the chamber 
13 from dropping back into the tubes bv niaking 
the upper tul>e-plate 11 domo-shaped or inclined 
and arrauging the druin to project into the

chamber 1Ô so as to leave an annulai* channol 
in which tho liquid collects. The upper ends 
of the tubes are also extendod abovo tho upper 
plate, and tho covor 16 of tho chamber lô is 
mado conical or dislied.

2 3 ,445 . C ron h o lm , N. C. F ., H ooît,
A . J ., and N ilso n , F . O. Dec. 3, 1913, 
[Convention date]. Void. ïPublishcd iinder 
Section 01 of the .4cf.]

Spécial tnaterials foc nmling.—H ad ia tors or 
heating cléments are inade from fibrous 
ma tenais such as asbostos mixod with a binding 
agent such as Portland cornent and ean la» 
pressed or moulded and reinforced with wiro 
netting. Plates 1 secured to a frame 2 form 
a hollow élément for tho passage of tho heating- 
medium. If desired, supporting-pieces 1 of 
circulai- or recta ngular form may ho used.
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23 ,5 1 7 . H orsb u rtrh . D . Dec. 4.
Plate apparat us. —

A p para tus for heating 
and cooling liquida and 
gases comprises ono or 
more disks or cylinders 
having deep, narrow, 
spiral grooves in their 
sides, the groove in one 
side of a disk or cylin- 
der being eut in the 
métal between the con­
voi ut ions of the groove 
on the opposite side.
A steam-heated water- 
heater, Fig. 1, com­
prises two concentric 
cylinders a, b so ar- 
range<l that the outer 
groove c on the inner 
cylindor cornes opposite 
the inner groove d on 
the ou ter cylinder, thus 
forming a spiral passage 
through which the steam 
is passed. The open 
sides of the grooves on 
the inside of the inner cylinder and on the 
outside of the outer cylinder are closed by 
cylindrical plates e, f. and the water passages 
thus formed are placed in communication with 
one another through a lieader at ono end of 
the cylinders. Fig. I shows a water-heater 
having a single grooved cylinder. Steam may 
pass through the inside groove and water 
through the outside groove. or, as shown, the 
grooves may be connected bv a header g so as 
to form a continuous water passage, and a

gas humer used in place of stoam. The heater 
shown in Fig. 5 consists of two grooved flat 
plates provided. as in the heater shown in 
Fig. 1, with covering-plates for the outer 
grooves forming the water passages, and ar- 
ranged so that the inner grooves forming the 
steam passage corne opposite to one another. 
The pitch of the grooves in a disk or cylinder 
may gradually increase towards one end and 
mav Ik» deeper at one end than at tlie other end.

24 .430 . S ca n e s , A . E . L . Dec. 21.

J)istributing-plate$. —To prevent the déposi­
tion of floeculent matter on tho ends of con­
denser or like tubes C, a perforated plate K 
is placed in front of the tubes with the per­
forations F registering with the tube ends. 
The perforations are countersunk or otherwise 
suitably shaped to afford an easy acoess for the 
cooling-water. The plate may l>e made of
aluminium or other métal electro-positive to 
the métal of which the tubes are made, to 
eounteract electrolytic action in the condenser.

24 .605 . B a te m a n , J . T . Jan. 6.
Straiyhf-tubes between headers. — A heai-

exclianger for preheating oil by waste steam 
consists of sets of tubes b, through which the 
oil, entering by a pipe c. passes downwards and 
upwards in succession. The oil is distributed

by a perforated plate d having apertures 
arranged verticalIv over the tubes. Spécifica­
tion 367/14 is referred to.
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A.D. 1915.

430 . T r a v e r s , M . W ., and S h a w  <5c Co.,
F . Jan. 11.
Straight - tubes 

between headers.
A co n d e n s e r  

used in evacuat- 
ing a d r v in g -  
chamber wherein 
the material to be 
dried is supported 
on trays, is con- 
meted with the 
cliain l>or by a ver­
tical slot b or 
s é r ié s  o f  s lo ts  
\v h i c li o p e  n 
directly to corre­
spond ing openings 
« in the wall of 
the drying-cham- 
b e r . T li o c o n - 
denser sliown is 
fitted with upper 
and lower headers 
D, E connected by
tubes O. the inlet c2 for the cooling-fluid being 
formed in the lower header. Between the con­
denser and chamber. a laver of heateinsulating 
material is provided.

513 . B e r n in g h a u s , K.. Jan. 13, 1914, 
['Convention daté].

Straight - tubes between headers. — In appa­
rat us comprising vertical tubes expanded in 
the walls of a casing for beat ing the air blast 
and cooling - gas in connexion with gas - pro- 
ducers, a partition plate D is provided and 
the tubes are expanded tlierein, thereby bracing 
and supporting the casing wall C, and air or 
water is circulated through the space between 
the plate D and wall C to cool the jointe. A 
plate D may also bo provided at the top of
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the apparatus. In a modification, the tubes 
project through tho casing wall, and their 
ends are secured in a second wall, the space 
between the two walls being open to atmosphère.

2379 . S h o r t .  H . X>. Feb. 15.

Straight tubes between headers.—A radiator 
for cooling the circulating water in interna 1- 
combustion engines, more particularlv for use on 
aéroplanes, comprises a number of similar sec­
tions détachablv connected to common supply 
and delivery pipes, so that any section may be 
removed for repair &c. Tlie sections comprise 
upper and lower horizontal tubes 1, 2 connected 
by vertical tubes 3, which may be of flattened 
cross-section. The water is supplied from a 
common supply pipe 9 having a number of 
nozzles connected to corresponding nozzles 7 on 
tho respective sections by means of rubber 
joint pièces, and the outlet nozzle 8 of eacli 
section is similarly connected with a nozzlo on 
a common delivery pipe 10. Baffles 4, 5, and 6 
are arranged in tho upper and lower tubes 1. 2
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to reverse the direction 
of flow of the liquul 
through the tubes 3, 
openings 15 being pro­
vided in the baffles to 
allow vapour to pass 
from one part to an- 
other and to facilitate 
the draining of the sec­
tion. The tank or 
tanks 11, which may 
be shaped to a stream 
line form, are prefer- 
ably detachably sup- 
ported on the upper 
tubes 1 of the sections, 
a n d  are connected 
thereto by a number of 
joints 12. A vent tube 
14 is fitted to the tank, 
preferably in the filling- 
nozzle 13. The ends 
of the tubes 1 are 
clamped between end 
plates 16 extended at 
each side of the radia- 
tor so as to receive out- 
sido clamping - bolts, 
and distance-pieces 17 
for the tubes 3 are 
carried on rods 18.
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338 9 . S c o t t ,  G . March 3.

FIG.4. FIG.2.
Straight-tubc appa­

ru tu s having internai 
liftings in tubes. A 
retarder for hcating or 
cooling tubes consists of 
a central coro or rod a 
on which a wire b of 
substantially V-shaped 
I triangular) cross-sec- 
iton is tightly wound 
in the form of a hélix, 
the dimensions of the 
rod and wire being such 
that the outer edge of 
the wire bears against 
the inner surface of the
tube c. Figs. 4, 5, and 6 show sections of 
varions forms of wire which may be cmploycd. 
The rod a is formed with a T-shaped or like 
liead at one end. and is seeured by a cotter e at 
the other end : or the head may be replaced by 
a pin &c. inserted in a transverse hole in the 
rod.

4 15 4 . P e a s e . E . E . March 16. [Cngmtte
Application, 8432/15.]

radiator suitable 
vertical métal

strips i, each extending the full height 
of the radiator, are threaded on a vertical 
sériés of horizontal tubes h connected 
to side headers a, c so as to form a number of

vertical air passages open at the sides and top. 
The strips may be alternately of different 
widths, or strips of the same width may be 
arranged in staggered order. Acoording to the 
Provisional Spécification 8432/15, the tubes of 
an air heater comprising a cvlindrical chamber 
enclosing vertical heating-tubes arranged in a 
circle hâve giIls o f rectangular, circular, or 
other form alternately of different widths, or of 
the same width and arranged in staggered 
order.

17iUs for tubes.—In a 
for heating buildings,

83



ULTIMHEAT®
VIRTUAL MUSElWi15J CLASS G4 (iii), SURFACE APPARATUS &c. [1915

426 3 . B a b c o c k  de. W ilc o x ,  [Babmrl. ,1 
Wilcox Co.]. March 18.

Jjoop-tube apparattts.—The tank 1 containing 
a liquid wliich is used for cooling electric 
apparatus sueli as transformers, is providcd 
witli tubes 2 allowing a circulation of tlio liquid 
through tlio openings 3. The tubes are flattened 
wholly or in part in places substantially normal 
to the tank; or the tubes are in cross-section 
wholly or iu partof substantially ovni formation 
or of oblong formation, with rounded ends.

4264 . C lim ie , W ., and L ees , W . Sept. 19, 
1914.

l ’iate apparat us; straight tubes between 
hmders, «Oc.— A condenser or cooler for use in 
gas manufacture comprises a sériés of vertical 
pipes a arranged in pairs with tlieir open lower 
ends dipping into an open water or like 
réceptacle c, adjacent pairs of pipes being con- 
nected by pipes », and eacli pipe having an 
opening in its side; a cover-plate li is arranged 
over the opening to connect the pipes of eaeh 
pair and form a passage open at its lower side. 
The water may fil! these passages, so tliat the 
gas lias to be forced through it. The pipes 
may be formed by bending over tliin channel 
bars and attaching side plates thereto. The 
tank e may hâve sloping ends and contain a 
conveyor for removing deposits.

5 33 5 . Betar, J . F ., and S ü d d e u ts c h e  
K ü h le r fa b r ik .  April !>.

FIC I FIC .2

Straight tubes bettrren headers or connecting- 
boxes.— In a radiator for internai-combustion 
engiiics having détachable cooling-units fixe»! 
in recesses in the upper and lower water eliam- 
bers, the units are secured by a yielding joint, 
preferably of an electrically-insulating nature. 
Recesses b, Figs. 1 and 2, or a single longi­
tudinal groove in the water chambers a récrive 
the lieads c of the eooling-elements d so tliat the 
latter are flusli with the chambres a as shown. 
The chambers are connected together by 
ehannel-irons /  attached by screws to plates «'. 

i The eooling-elements d may be lixed to the
84
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chamber a by a ferrule g, Fig. 3, screwed infco 
tlic chainber and having apertures h to commu- 
nicate with an annular space formed hy au eye 
/.• on tlio cooling-element. Tlio whole is secured 
with ruhber packing-rings i, i1 hy a screwed 
plug 1. In the modification shown in Fig. 4, 
the ferrule n is formed intégral with tlie 
cooling-element, the plug 1 being at tlio hack. 
lu another form, Fig. o, the ferrule q serves 
to liold the ring /;, and the ruhber ring i ‘ may 
be omittcd if electrical insolation is not 
required.

191yLTIMHEAT® 
VIRTUAL MUSEUM

show tlio formation of a gill plate with seliiLL d̂, 
edges to its opening, which etiges mav be turned

570 1 . P ic k fo r d ,  W . E . April 16.

Gill s for tu lus.— Hand-operatcd gas-compress- 
ing pumps are fitted with radiating gills which 
may ho formed intégral with the pump barrels 
or screwed or otherwise fixed thoreon. Figs. 1 
and 2 show forms'of plates constituting gills for 
three parai Ici pump barrels. Figs. 4 and 5

up or down to providt* a spring clip on the 
barre 1.

5780 . W illa n s ,  G . H ., and L u a r d , E . S . April 17.

U-tube np/xiratm.—An exhaust-steam feed- 
heater, which may bo used when the feed-supplv 
is eut off for circulating the water in tlio 
boiler, comprises a stoani casing 1 containing 
groups of U-sliapcd tubes 4, opening into a 
header 5 which is divided by partitions (> into 
a nurnber of chambers 7 . . l.‘i so arranged tliat 
tho water flows through the chambers and the 
groups of U-tubes in sériés. The exhauststeam 
inlct 28 o])ons into an internai annulai* channel 
33 eovered by a perforated ring 34. The casing 
and the end covei*s are vacuum jackcted in the 
nianner described in Spécification 21,022, 12, 
| Chus G4 (ii), Tlvating Systems A*c. |. Cleaning- 
plugs 20 are fitt<nl in the bends of the U-tubes.
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5 9 7 6 .  U n it  E ng in e e r in g  C o., and 
D Xather, C. April 21.

d a te  apparatus__In heata>xchanging appa­
ru tus of tlio kind described in Spécifica­
tion 15215/10, the plates are forraed without 
holt-holes, tlio bolts clam ping the plates 
hctween the lieads being arranged outside the 
plates. The inner vertical faces of tlio tbickened 
ring part of each circulai' plate a, are forined 
concentric with the edge of the plate. The 
spaces between the plates are divided by ribs a-, 
l.ugs mav lie provided on tlio plates to engage 
with four equally-spaced rods /  secured to the 
heads.

5990 . S la t r r  &. C o ., J . ,  and A lle n s b y ,
C. R .  April 21.

d a te  apparatus.-—A beat radiator consista

of an opcn-work panel or grid composed of a 
sériés of hollow bulbs a connected by tubular 
fillets b, the wliole being made in one piece 

i by electro-deposition.

6660 . S m ith , -T, S- May I.

Concentric or jacketed straight tubeapparatus. 
—An apparatus for distilling petroleum «fcc. 
comprises a tube or tubes enclosed in a steani- 
jacket exposed to furnace. One forin of appa­
ratus comprises a tubular lieater consisting of 
concentric tubes 8, 9 fitted in nested hoaders 6, 
7. Stcam is admittod by a pipe 10, and the 
liquid under treatment by a pipe 11. The 
gases front the furnace 1 pass ovor the tubes 9 
in a zigzag patli determined by baffles 16. In 
order to facilitate cleaning, the tubes 9 are ox- 
panded into the walls of the headers 7 at one 
end and extend through glands at the otlier 
end, and each header is fitted with a removablo 
eover 17. The sets of tubes 9 can thus be with- 
dratvn with the header into which they arc 
expanded, leaving the tubes 8 accessible to 
cleaning iinplcinents.

678 9 . I tto r lson , D . B . May 6.

Strnii/ltt tubes between headers.— In feed- 
tvater-heating apparatus having the outlet for 
excess s team arranged at a remote point in the 
direction in which the flow of steam front the 
inlet b to the lieater a is desired, the excess 
steam is discharged front the heater through a 
valve e and pipe c to a section of a steam tur­
bine d or to the receiver l of a reciprocating
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steam-engine. The circulation of steam as the 
rosult of the discharge of surplus steam prevents 8841 . C h o r lto n ,

T . H . .Tune 1f>.
L .. and Ziiveut»

[1915 ULTIMHEAT®
-VIRTUAL MUSEUM

F IC I.

tho accumulation of air in the lieater. Spécifi­
cations 3499/1*2 and 15,413/13, ( both in C la s s  
(»1 (i), 11 onting liquida tVc. |, are referrod to.

Concentric or jacketed straight-tube appa­
ratus.—In apparatus for heating water or other 
fluid, of the kind in which the fluid is passed 
through interconnected annular cells fornied in 
a casing around an internally rihhed tubular 
chamber through which waste gases are passed. 
the annular cells are formcd by ribs on the 
tubular chamber, and the inlet and outlet ports 
are so arranged that the fluid passes through 
the apparatus in the contrary direction to the 
flow of the gases. Fig. 1 shows several cliam- 
bers a bolted together at their ftanged ends. 
The casings /  are so enlarged at their ends that 
the bonds of the enlargements take up the 
différences of expansion and contraction be­
tween the parts. The apertures e in the ribs r 
may be arranged so that tlio fluid takes a zig­
zag course through the apparatus. The casings 
may bc fornied in removable sections to facili- 
tato cleaning.

6933 . K n o r r -B r e m s e  A k t . -G e s . ,  and
V ie lm e tt e r ,  J . P . May 8.

U - tube apparatus ; 
straight tubes between 
headers.—In a boilcr 
feed-water-heater of the 
kind comprising a 
steam casing containing 
watcr-tubes and a re- 
movable tube-plate or a 
tube-supporting plate 
inside the casing, the 
tube - plate or the 
tube-supporting plate 
is maintained in 
position by résilient 
nic*alis adapted to bear 
on its edge at one or 
more points. The tube- 
supporting plate a,
Fig. 1, is lield in 
position by the bent-up résilient ends d of the 
guide-bars h and by a résilient strip e. The 
résilient bar ends and the résilient strip are 
pressed against the edge of the plate by 
screws /.

11 ,015 . P a r s o n s ,  S ir  C. A ., H o w e , R . ,  
and C ook , S . S . July 20.

FIC.I,

Coil-tube apparatus.- In a liquid-eooler in- 
tended particularly for cooling lubriçating-oil, 
the cooling-water passes through one or more 
holical tubes surrounding a corrugated core and 
cnveloped by a corrugated tubular casing in 
such a manner that the stream-lines of the oil 
flowing through tlu* casing are repeatedly 
broken up and subdivided and fresh layers of 

I oil are brought into contact with the cooling- 
tubes. The dépréssions in the casing a around 
the helical tube c are arranged between the 
dépréssions in the core h. The tube may be 
supported by longitudinal ribs projecting from
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Um> ore. The casing may be jacketed and the 
cooling-wator passée] tliroitgh the jacket after 
leaving the tube. When two or more tubes are 
used in the saine casing they may be arranged 
concentrically or in multiple screw-thread 
formation, and the cooling-water may flow 
through them either in sériés or in parallel. 
The casing may be corrugated on botli its inner 
and outer surfaces. Spécification 10948/11 is 
referred to.

11 ,127 . W a ts o n ,  K . B ., and B i l le t o p ,
T . C. July 31.

12 ,067 . H a rv e y , J . Aug. 21.

_______ FIG.2..2. F IG.3.

S » 3 É Ë § â 8 l)

Straight tubes be- ^
tiecen headers; tubes 
of spécial section.—
Flattened radiator 
tubes 2 are curved 
transversely of their 
lengtli. The tubes may be divided bv indentâ­
tions 3 formed in tbeir concave sides.

FIG.7.

Straight-tube appa­
rat us having internai 
baffles and jxirtifions
m tubes.— Kach tu lu 
of a condenser or otbei 
heat-exchange appa- 
ratus is divided longi- 
tudinally by a plate B 
having notches for re- 
ceiving a number of 
similarly-shaped baffle-plates C, wbich are alter- 
n a tel y reversed and set on opposite sides of the 
plate so as to çompel the fluid to take zigzag 
paths through the tube. The baffles are 
secured bv means of the turned-up edges c1 of 
the V-shaped recesses c'-.

14 .165 . G o o d w ln , C. J .,  and G u ttm a n n , 
4c. S o n s . O. Oct. Ci.

Straight-tube apjMirat us having internai 
baffles «fcc.—A retarder, adapted for insertion 
in the inlet ends of tubes a for heating, cooling. 
condcnsing, and cleaning or purifying fluids, 
comprises a helical member b witli a decrease 
of pitch in tbe direction of flow. The applica­
tion to the condenser tul>es of the nitric-acid 
condensing plant described in Specifica- 
tion 13,694/01, [Class 32, Distilling &c. ], is 
refer reri to.

14 ,200 . T C cC ulloch , A ., and W a lk e y ,
W . R .  Oct, 7.

11 ,716 . K o a r ,  A . Aug. 13.

Straight-tubes be- 
tween headers.—Com- 
pressed air for driv- 
ing a motor, not shown, 
enters a vessel 35, 
throuigh the inlet 38 
and after heating by 
tbe tubes 42 &c. passes 
to the pipe 39. The 
tubes 42 <frc. arc heated 
by the exliaust gases 
of an internal-combus- 
tion engine which enter 
the vessel at 36 and leave it at 37.

Plate apparat us. Milk or liquid is supplied 
by a tank A and pipe B to a zigzag ehannel 
formed by staggered corrugations in a tray C. 
which is heated by a bath E having a corrugated 
bottom, or by direct beat. The tray is pro- 
vided witb an ontlet pipe 1), and the bath bas 
an expansion chamber G covered by a lid H.
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16 ,416 . V a n s to n ,  T . A . N'ov. 22.
Straight tubes 6e- 

tween heatlers or con­
necting-boxes.— A gas 
condenser, of the type 
in winch tho gas and 
the cooling medium tra­
verse sinuous or zigzag 
patlis at right-angles 
to each other, comprises 
sets of tubes 6, each 
set being connected to 
its neighbour by spaces 
c between the outer 
and inner walls a, a' 
of the apparatus. In 
the form shown, the 
spaces e are formed by 
flanged bars or girders 
d serving to connect 
the pintes forming the 
walls a, a1, as shown in 
Figs. 8 and 8. Between

tho sets o f tubes are diaphragme /  extending 
partly across the apparatus, so that tho gas 
from the inlet g follows the path indicated by 
arrows in Fig. 2. escaping by an ontlet h. A 
cooling-medium under pressure enters the 
lowcst space c by an inlet 6‘ , and traverses a 
zigzag path through the tubes 6 and the spaces 
c to the ontlet 63, as indicated by arrows in 
Fig. 3. Each sériés of tubes b forms a unit com- 
prising a plate a' at each end and a diaphTagm 
/. The diaphragms may be slightly inclined or 
concave or of corrugated métal, or if fiat may 
hâve their ends serrated in order to facilitate 
the downward flow of tlie products of condensa­
tion. The spaces c may be provided on ail four 
sides of the apparatus. When air under pres­
sure is used as the condensing medium, the 
lower chamber c3, Fig. 5. is enlargcd by the 
provision of a cover r* fitted with a feed pipe 
b*. If suction devises are employed, the upper 
chamber is similarlv arranged. I f the appa­
ratus is to be used as an atmospheric con­
denser, the upper and lower plates 1, 2 are 
removed. leaving the ends of the upper and 
lower sets of pipes h open to the atmosphère.

16 ,640 . E le c t r o m o t o r s ,  Xitd., L o n g -  
b o t t o m . B .,  and G -reen b a lg h , E . Nov. 25.

Gilled ehambers formed u-ith zigzag passages. 
—Air is circulated by fans G from one end B to 
the other end B 1 of a totally cncloscd dynamo 
or electromotor through an atmospherically- 
coolcd chamber E. E ’ , which is constructed with 
sinuous sidc walls and with ribbed top and

513 .89
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bottom-platos D1, D. Baffle plates F are 
arranged within the cooling-chamber and art» 
held in position bv lugs c‘ , c* on tbe plates 
D, D‘ .

nected togcther bv rods h1 engaging lugs / ' 
forrnefl on tbe headers b and members g.

17 ,236 . K llb u r n ,  B . B. D ., [Sufrer Akt.- 
Ges., Geb.]. Dec. 8.

Straight tubes bettcecn headers; tubes of 
spécial section; headers, construction of.—In a 
radiator or heat-exchanging devico built up of 
several éléments, the headers b of tbe éléments, 
adjoining each other in staggered rows, are 
formed with latéral eonnexion-holes d, and pro­
vide smooth heat-exchanging walls for the ends 
of the heating-chamber, which are boundod by 
the headers. Fig. 4 shows one construction with 
eight éléments arranged in four rows of two 
each, the rows being staggered, and with a 
filling-piece g, constructed as shown in Fig. 6, 
arranged in line with each row of headers at 
the opposite ends of adjacent rows. Each 
element comprises two tubular members a of 
lentieular cross-section connecting two headers 
b, each of which is provided with shoulders c, 
tapped holes d, and lugs /. The rows are main- 
tained in their relative positions by the over- 
lapping o f the lugs /  on the headers and on the 
members g. The heat-exchanging chamber is 
closed laterall.v by plates m, which are held in 
place by lugs h on the members g. In a modi­
fication, Fig. 8, alternately wider and narrower 
members g are emploved in adjacent rows, and 
upper and lower members are connectcd by con­
duits z, v for the heating-medium. In another 
modification, Fig. 10, the rows are rigidlv con-

17 ,467 . A b e ll .  C. J. Dec. 14.

M U..
LQ] UJJ

Straight tubes between headers or connecting- 
boxes.—In oil-fuel heaters in which the oil cir­
culâtes through tubes heated externally by 
steam, the tube-plate P is formed as an intégral 
part of an oil-box W.

17 ,672 . D u n s fo r d , F . T .,  and S e a y  
S y n d ic a te .  Dec. 17.

Tubes of spécial section; giüs for tubes; plate 
apparatus; straight tubes between headers.— 
In an absorption refrigerating-apparatus, the

1*0

¥

)
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absorbing-agent or the product resulting 
from absorption is retained during généra­
tion or absorption in comparatively thin 
la y ers on a surface divided by ribs or 
corrugations so as to facilitate the action 
of a heating or cooling medium circulating 
tlirough pipes arranged in the floor of or form- 
ing shelves or trays within the generator or 
absorber. A convertible generator-absorber is 
shown in Fig. 1, in which cooling or heating 
roils d are arranged within a ribbed or corru-

gated floor or base c. Several chambers com- 
prising the intermediate part a and floor e 
may be arranged one above the other on a base 
b and fitted with a cover g. In the arrange­
ment shown in Fig. 7, the heating or cooling 
pipes l are themselves provided with ribs q and 
communicate through diametrical headers m, n 
with the inlet and outlet pipes p, o. The pipes 
may be straight or in concentric circles. and a 
built-up chamber may be fitted with tjlis form 
of heating or cooling surface.

APPENDIX.

The following abridgment sbould be inserted in place in the présent volume.

A.D. 1912.
■.! C  5: .¥ 'd ’ JS - t

-------------  ' ' . .
2 9 .8 4 1 . D e la p o r te ,  91. Dec. 27, 1911, [Con­

vention date], Void. [ Published under Sect. 91 
o f  the Act.~\

Straight tubes between headers.— Additional 
power is obtained in a steam-turbine, without 
increasing the amount of cooling-water used in 
the condenser, by providing two exhaust con­
duits 8, 9 between which is situated an 
additional stage 7. The conduits 8, 9 lead to 
two condensers 1, 2 arranged in a common 
casing and traversed in sériés by the cooling- 
water but in parallel by the exhaust steam. 
The vacua maintained in the condensers 1, 2 
are consequently higher and lower respectively 
than that of a single condenser. The water- 
pump is connocted to the condensers by pipes 
10, 11. the former being siphoncd in such a 
manner that the différence of levais balances the 
différence of pressures in the condensers. The 
air-pump is connected to pipes 12 13, the lutter 
Icading to the condenser 2 being of smaller cross- 
section to limit the section. The tubes are 
spaced wider apart in the condenser 2 than in 
the condenser 1.

• 91
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(A .)—Illustrated Abridgments classified in 14G j 
volumes for each of nine consecutive periods, i 
dealing completely with ail Spécifications pub- 
lisbed from 1855 to 1908. The price of each 
volume is 2*. per period, including inland post­
age Postage to Colonies and foreigu Countries 
extra.

I iis t  o f  P e r io d s .
1855 - 1866 .
1867 - 1876 .
18 77 - 1883 .
18 84 - 1888 .
18 89 - 1892 .
18 93 - 1896 .
18 97 - 1900 .
19 01 - 1904 .
1905 - 1908 .

Xiist o f  C la sses .
1, Acids, alkalics, oxides, and salts, Inorganic.
2, Acids and salts, Organic, and other carbon compounds,

(including Dyes).
3, Advertising and displayiog
4, Aeronautics.
6, Agricultural appliances, Farmyard and like, (including 

the housing, feeding, and trcatment of animais).
6, Agricultura.’ appliances for the tre&tment ot land and

crops. (including Gardcning-appliances).
7, Air and gas engines.
8, Air and g&ses, Comprcasing, cxbausting, moving, and

otberwise treating.
P. Ammunition, torpodoes, explosives, and pyrotechnies.

10, Animal-power engines and miscellaneous motors.
11, Artists* instruments and materials.
12, Bearings and lubricating apparatus.
13, Bells, gongs, foghorns, sirens, and whistles.
14, Beveragep, [cxccpting Tea, cofTcc, cocoa, and like bover-

ages].
16, Bleaching.dyoing.and washing textile materials, y  »ms, 

fabrics, and the like. [cxccpting Dyes].
16, Books, (including Cards and card cases and the like).
17, Boots and shocs.
18, Boxes and cases, [cxccpting Trunks, portmanteaux.hand

and like travelling bags, baskets, hampers, and other 
wickerwork].

IP, Brushing and sweeping.
20, Buildings and structures.
21, Casks and barrcls.
22, Cements and like compositions.
23, Centrifugal drying, separating, and mixing machinos

and apparatus.
21, Chains. Chain cables, shackles, and swivels.

Chimneysand dues. ( including Ventilating-shaft tops). 
Ciosets. urinais, baths, lavatories. and like saniiary 

appliancce.
Coin-freed apparatus and the like.
Cooking and kitchcn appliances, bread-making, and 

confectionery.
Coohng and icc-making, (including Refrigerators and 

Ice-storing).
Cutîery.
Cutting, punching. and perforating paper, leather, and 

fabrics, (including the general trcatment of paper 
after its manufacture).

Distilling. concentrating. evaporating. and condeusing 
liquidé [cxccpting Stcam-engine condensera).

Drains and sewers.
Drying.
Dynamo-clcctric generators and motors, ( including 

Frictional and inlluencc machines, magnets, and the 
like).

Electricity, Conducting and insulating.
Electricity, Measuring and testing.
Electricity, Regulatmg and distributing.
Electric lamps and fumaces.
Electric telographs and téléphonés.

41, Eleetrolysis, (including Electro-déposition and Elcctro-
plating).

42, Fabrics, Drcssing and flnishing woven and manufae-
turingîclted. (including Folding, Winding, Measuring,
and Packing).

43, Fastenmgs. Dress. (including Jewellery).
44, Fastenings, Lock, lotcb, boit, and other, (including Safcs

and strong-rooms).

45, Fencing, trellis, and wire netting.
46, Filtering and otherwise purifyiog liquids.
47, Firc. Extinction and prévention of.
48, Fish and flshing.
49, Food préparations and food-preserving.
60, Fuel, Manufacture of.
51, Furnaccs and ki\ns, (including Blowpipcs and blowpine

burners ; Smith’s forges and rivet hearths ; and Smoke 
and fumes. Treating).

52, Furniture and upholstery.
53, Galvanic batteries.
54, Gas distribution.
55, Gas manufacture.
56, Glass.
57, Governors.Speed régulât ing. for engines and machin^ry.
58, (train and sccds, Treating, (including Flour and meal).
59, ürinding, crushing. pulveriziog. and the like.
60, Grinding or abrading. and burnishing.
61, Hand tools and benches for the use of métal, wood,

and stone workera.
62, Harness and saddlery.
63, Il a 18 and other head coverings.
64, Heating, [cxccpting Fumaces and kilns; and Stovcs,

ranges, and ftrcplaces].
65, ninges, hinge-ioints. and door and gâte furnitnre and

accessories. [cxccpting Fastenings, Lock, latch, boit, 
and other],

66, Hollow-ware, (including Buckets, Pans, Kettles, Sauce-
pans, and Water-cans.)

67, Horseshoes.
68, Hydraullc engineering.
60, Hydraullc machinery and apparatus, [cxccpting Pumps 

lind other mcans for raising and forcing liquids].
70, India- rubber and gutta-percha, (including Plastie com­

positions and Materials of constructive utility, other 
than metals and stone).

71, Injcctors and ejectors.
72, Iron and Steel manufacture.
73, Labels, badges, coins, tokens, and tickets.
74, Laoe-making. knitting. netting. braiding, ar.d plaiting.
75, Lamps. candlesticks, gasaiiers, and other illuminating-

apparatus, [cxccpting Electric lamps].
76, Leather. (including Trcatment of bides and skins).
77, Life-saving,(Marine), and swimming and bathing appli­

ances.
78, Lifting, hauling, and loading,(including Lowering, wind­

ing, and unloading).
79, Locomotives and motor vehicles for road and rail, (in­

cluding Portable and semi-portable engmes).
80, Mcchanism and mill gearing.
81, Medicine.surgery, and dentistry.
82, Metals and alloys,[«æ<*r;jff/a{7 Iron and steel manufacture].
83, Metals, Cutting and working.
84, Milking, churning. and chcese-making.
85, Mining, quarrying, tunnelling, and wellsinking.
86, Mixing and agi ta tin g machines and appliances, [cxccpting

Centrifugal machines and apparatus].
87, Moulding plastic and powdered substance-*, (including

Bricks, building and paving blocks, and tiles, and 
Pot ter y).

88, Music and musical instruments.
89, Nails, rivets, bolts and nuts, screws, and like fastenings.
90, Non-metallic éléments.
91, O ils. fats, lubricants, candies, and soaps.
92, Ordnance and machine guns.
93, Ornaraenting.
91, Packing and baling goods.
95, Points, colours. and vamishes.
96, Paper, pasteboard, and papier mAehé.
97, Philosophieal instruments, (including Optical, nautical.

surveying, matbematical. and meteorological instru­
ments).

98, Photography.
99, Pipes, tubes, and hosc.

100, Pnnting, Letterpress and lithographie.
101, Printing other than letterpress or lithographie.
102, Pumps and other means for raising ana forcing liquida,

[rxcrpfmg Rotarv pumps].
103, Railway and tramway vehicles.
104, Railways and tramways.
105, Railway signais and communicating-apparatus.
103, ltegistcring. indicating, measuring. and calculating, 

[cxccpting Signalling and indicating by signais].
107, Roads and ways.
108, Road vehicles.
103, Ropes and cords.
110, Rotary engines, pumps, blowers, exhausters, and meters.
111, Sewage, Treatment of, (including Manure).
112, Sewingand embroidering.
113, Ships, boats, and rafts, Div. I.
114, ----------------------------------Div. IL
115, ----------------------------------Div. IlL
116, Shop. public-house, and warehouse flttings and acces-

sories.
117, Sifting and separating.
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• Signalling and indicating by signais, [exccpting Railway 
signais and communicating-apparatus].

i, Small-arms.
i, Spioning, (including tho préparation of flbrous materials 

and tue doubiing of yarns and th rends).
, Starch, gum.size, gluc, and otber stitTenicgand adhesive 

materials.
, Steam engines, (Including Details common to fluid-prcs- 

sur<* engines generally).
1, Steam gencrators. [cxceptlng Farnaces].
, Stone. marble, and the like. Cutting and werking.
, Stoppering and bottling. (including Boules, jars, and like 

vessels).
, Stoves, ranges, and flrc-places.
, Sug «r.
, Table articles and appliances.
, Tea, coffee, cocoa,and like beverages.
, Tobacco.
, Toilet and h ;irdressing articles, and perfumery.
, Toys, games, and exercises.
, Trunks. portmanteaux, band and like travelling bags, 

baskets, hampérs. and othor vrickerwork.
, Umbrellas, parasols, and walking-sticks.
, Valves and cocks.
. Vélocipèdes.
, Ventilation.
, Washing and cleaning clotlies, domestic articles, and 

buildings.
, Watches, docks, and other timekeepers.
, Waterproof and like fabrics.
, Wearing-apparel.
, Weaving and woven fabrics.
, Weigbing-apparatus.
, Wheels for vehicles. [exccpting tuheeh for Locomotives 

and tramway and traction engincs ; Railwayand tram­
way vehicles : and Toys].

, Wood and wood-working machmery.
, Writing-instruments ana statiooery, and writing-acccs- 

sories, ( including Educational appliances).

(B .)—Abridgments classified in 271 volumes :—
1909 -  1915 .
1910 -  1920 .

(I)i course o f  Publication.)
NOTICE.— The price o f each volume is 2s., includ- 

iiig inland postage. Postage to Colonies and 
foreign Countries extra. Thèse volumes can also 
be obtained slieet by sheet, as printed, by pay- 
ment in advance o f  a subscrif .tim o f bs.for each 
volume, including inland postage, and 7s. &/., 
including postage abroad. The sheets already 
printed can be s (en in the Tâtent Office Library 
and insomeof the p r ’mcipal provincial Libraries.

Ziist o f  C la sses .
1 (i), Chemical processes and apparatus.
1 (ii), Inorganic compounds other than metallic oxides, 

hydrates, oxyacids, and salts, (including A Ikali manu­
facture and Cyanogen compounds).

1 (iii), Oxides, hydrates, oxyacids, and salis, Metallic,
(other than Alkali manufacture and Cyanogen com­
pounds).

2 (i), Acetylene.
2 (ii), Cellulose, Non-fibrous,and cellulose derivative3,(bi- 

cluding Artillcial filaments, sheets, and the like con- 
taining saine).

2 (iii), Dyes and hydrocarbons and heterccyclic com­
pounds and their substitution dérivatives.

3 (i), Advertisiog and displ-iying apparatus, Moving and
changing.

3 (ii), Advertising and displaying other than by moving 
and changing apparatus.

4, Aeronautics.
B (i), Farmyard and like appliances, (other than Housing 

and feedinganimais).
5 (ii), Housing and feeding animais, (other than ChafT and

vcgctable cutters).
6 (i), Cultivating implements and Systems.
6 (ii), üardening and like appliances, (including Mis-

cellaneous agricultural appliances).
8 (iii), Harvcsting-appliances.
7 (i), Combustion-product, compressed-air, hofc-air, and

vacuum engines.
7 (ii), Internal-combustion engines. Arrangement and dis­

position of parts of, (including Construction of parts 
pcculiar to internal-combustion engines).

7 (iii), Internal-combustion engines,Carburetting-appara- i 
tua, vaporizers, and heaters for.

7 (Iv), Internal-combustion engines. Igeitiug

7 (vi), Internal-combustion engines. Valves and valve-
gear for, (including Other means and methods for 
reguîating and controlling internal-combustion 
engines).

8 (i), Air and gosc3. Compressing, exhaustinc. and moving,
(including Bellows and Vacuum and like dusting and 
cleaning apparat us).

8 (ii). Air and gases, Trcating otherwise than by com­
pressing. exhausting. and moving.

9 (i). Ammunition and ammunition réceptacles.
9 (ii>. Torpedoes, explosives, and pyrotechnies.

10, Animal-power engines and miscellaneous motors.
11, Artists' instruments and materials.
12 (i). Bearings and bearing-surfaces.
12 (ii), Lubricating passages, channels, réservoirs, and baths, 

and Iubricating-cans.
12 (iii), Lubricators and lubricating bearing-surfaces, (other 

than Lubricating passages, channels, réservoirs, and 
baths).

13. Bells, gongs, foghorns, sirens. and whistlea.
14 (i), Aerating liquids and gazogènes, scltzogenes. and 

siphon bottlcs.
14 (ii), Beverages, malt products. and organized ftrments,

(other than Aerating beverages).
15 (i), Dyeing and otherwise treating textiles, textile ma­

terials and the like with liquids and gaxes. Apparatus 
for, (including Blcaching and washing, Processes and 
materials for).

15 (ii), Dyeing, Processes and materia's for.
16, Books, mercantile forms, and the like.
17 (i), Boots and shoei-, Apparatus for making and 

repairing.
17 (ii). Boots and shoes, Construction of.
17 (iii), Boots and shoes, Protcctors and trees and other 

accessories for.
18, Boxes and cases.
19, Brushing and sweeping.
20 (i). Buildings and structures, Kinds cr types of.
20 (ii). Buildings and structures, Miscellaneous accessories 

and details applicable generalIy to.
; 20 (iii), Doors and Windows and their accessories.
I 20 (iv), Floors, roofs, walls, and ceilings.
I 21. Casks and barrels.

22. Cements and like compositions.
23, Centrifugal machines and apparatus, (other than Centri-

fugal fans, pumps. and reeis).
21, Chains, Chain cables, shackles, and swivels.
25, Chimneysand ilues, (including Ventilating-sbaft tops).
26, Closets, urinais, baths, lavatories, and like sanitary

appliances.
27, Coin-freed apparatus and the like.
28 (i), Bread-making.confectionery.andcooking-applianees. 
28 (ii). Kitchcn and like appliances other than cooking- 

appliances.
29, Cooling and ice-making, (including Refrigerators and 

' Ice-storing).
30. Cutlery.
31 (i). Cutting and severing machines for paper, Icather, 

fabrics, and the like.
31 (ii), Punebingand perforating machines and hand tools 

for cutting, punching. perforating, and tearing paper. 
leather, fabrics. and the like.

32, Di.stilling, concentratiug, evaporating, and condensing
liquids.

33, Drains and sewers.
34 (i), Drying gases, clothcs.and materials in long lengths.
34 (ii). Drying Systems and apparatus. (other ihan Drying 

gases, clothes. and materials in long lengfchs).
35, Dynamo-electric generators and motors, (including Frio-

tional and intluenco machines, magnets, and tho like).
36, Klectricity, Conducting and insulating.
37, Klectricity. Measuring and testing, (including Electric

résistances and inductances).
38 (i), Electric couplings, and cut-outs other than eloctro- 

magnetic and thermal.
38 (ii). Electric currents, Converting and traasîorming other 

than by rotary convertersand rotary transformers.and 
condensers.

38 (iii). Electric motor control Systems and motor and like 
controllers.

38 (iv), Electric supply and transmission Systems and 
apparatus not otherwise provided for.

38 (v), Electric switches and eloctro magnetic and thermal
cut-outs, (other than Motor and like controllers).

39 (i), Electric lamps, Arc and ineandescent-arc, and vacuum
or low-pressuro apparatus for electric discharges 
through gases or vapours.

39 (ii), Electric lamps, Incandescent.
39 (iii). Heating by electricity, (including Electric furnaces

and ovens).
40 (i), Electric signalling Systems and apparatus, (other than

Telegraphs and Téléphonés).
40 (ii), Phonographs, gramophoncs, and like Sound trans- 

mittingand reproducing iustrumems.
40 (iii), Telegraphs, Electric.
40 (iv). Téléphonés and téléphoné Systems and apparatus, 

Electric.
40 (v), Wjreless signalling and controlling.
41, Electrolysis, (including Electro-déposition and Elcctro- 

plating).
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42 (i), Fabrics, Finishing and drcssing.
42 (ii;, Fabrics, Treating otherwise than by ünishing and 

dressmg.
43, Fastenings, Dress, (comprfsi/tg Buckles, Buttons.Jewellery,

and certain other fastcnings speciaily applicable ta wearing 
apparel).

44, Fastenings, Lock, latch, boit, and other, (Including Safes
and strong-rooms).

45, Fencing, lrellis,and wire netting.
46, Filtering and otherwise pcnfying liquids.
47 (i), Fire-escapes and Üre and ;emperature alarma.
47 (ii>, Firr-extinguishingand Ürepreventjngand mmimizing.
48, Fish and fl->hing.
49, Food préparations, food-preserving, and the like.
50, Fuel. Manufacture of.
51 (i), Furnaces and kilns, Combustion apparatus of, (In- 

eluding Details in connexion thercwiih).
51 (ii), Furnaces and kilns for applying and utilizing heat

of combustion, (.other than Combustion 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, dosks, and leaf turners and holders.
52 (iv), Upholstery, wall furniture, screens, and looking- 

glasse-.
62 (▼), Wjndow, stair. and like furniture, brackcts, racks, 

and stands, (including Antimacassars and Table and like 
covers).

63, Galvanic batteries.
54, Gas distribution.
55 (i), Coking. gas-producers. and retorts.
55 (ii), Gas manufacture other than gas-producers and 

retorts.
56, Glas-.
67, Governors, Specd-regulating, for engines and machinery.
58, Grain and seeds, 'YrontiDit, (including Flour and meal).
59, Orinding, crushing, pulverizing, and the like.
60, Grintiincor abraiding, and buroishing.
61 (i), Uand-tool, brush, mop. and like handîes.
61 (ii), lh\nd-lools,(otherthan Wrcnches and boit, nail, screw, 

and like inserting and extracting tools).
61 (iii), Wrenchcs and boit, nail, screw, and like inserting 

and extracting tools.
62, Ilarness and suddlery.
63, Hats and other head coverings.
64 (i), Hcating liquids and g isses.
6-1 (ii), Hcating Systems and apparatus, (other than Hcating 

liquids and ga-cs and Surface apparatus for effecting 
transfer of heat).

64 (iii). Surface apparatus for etTecting transfer of heat,
(other than Apparatus m which the heat is transferred 
from products of combustion).

65 (i), Door an.i gâte opérâting-appliances, furniture, and
accessories.{other than Fastcnings. Lock, latch, boit,and 
other and Hinges and pivots).

65 (ii), Hinges and pivot-.
66, Hollow-w re. (including Buekets, Pans, Kettlcs, Sauce-

pans, and Water cans).
67, Horseshoes.
68 (i), Excavating earth and rock, booms, buoys, canals and 

ri vers, ferries, and water supply.
68 (ii), Subaqueous buildings and structures, diving, and

rnising sunken ships and objects.
69 (i), Hydraulic apparatus not otherwise provided for.
69 (ii;, Hydraulic presses, moters, motors,and like apparatus 

for use wit'n higli pressures.
69 (iii). Spray-producers and liquid-distributing sprinklers 

and nozzles.
70, India-rubbcr and gutta-percha, (including Plastic com­

positions and Materials of constructive utility, other 
than mctals and stone).

71, Injectors and ejectors.
72, Iron and Steel manufacture.
73, Labels, badges, coins, tokens. and tickets.
74 (i), Braid and braiding-machine-, crochet, lace, and lace- 

making, and net-makmg machines.
74 (ii), Knitting and knitted fabrics.
75 (i). Burners and burner flttings.
75 (ii), Lamp cliimneys, globes, lenses,sbades, reflcctors, and 

smut-catchcrs, and holders therefor.
75 (iii), Lamps for ligiiting and hcating. Details and acces- 

sone-. appbcable g. nerally to.GnclMdiwtfLigkting burn­
ers, pipes, oigars.and the like).

75 (iv), Lamps for ligiiting ar.d heating, Kinds or types of, 
(including Lightiag, Systems of).

76, Leather, (including Treatment of bides and skins).
77, Lifc-saving, (Marine), and swimming and bathing appli-

anccs.
78 (i), Convcyorsandelevatorsfordealingcontinuously with 

articles and materials in bulk.
78 (ii). Lifting, lowcring, and hauling not otherwise provided 

for.
78 (iii). Lifts, hoist*. and Jacks.
78 (lv), Loading and unloadmg, (including Transporte™ and 

crânes).
75 (v), \> inding and paying-out apparatus for lifting, lowcr- 

ing.and hauling, (including Puliey-blocks and the like).

79 (ii), Motor vehicles. Arrangement and disposition ofdriv- 
ing, transmi->ion balance, and reversing gearing on.

79 (iii). Motor vehicles, Arrangement and disposition of 
parts of. not otherwise provided for. (including Con­
struction of parts peculiar to motor vehicles).

79 (iv), Motor vehicles, Frames and undercarriago work oL
79 (v), Motor vehicles, Stecring and controlling.
80 (i), Gearing, Belt, rope, Chain, tcothed, anu friction, and

gearing for converting and conveying rotary or re- 
ciprocating motion.

80 (ii), Gearing, Variable-speed. differential, and reversing 
and for stopping and startmg, and shafting and us
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 deodorizmg, and medical and like

préparations.
81 (ii), Medical, surgicaî, and dental appliancos.
82 (i). Metals, Extracting and reflning, and alloys.
82 (ii), Washing granular, powdored, and like materials,

and amalgamating, cleaning, coating, and granulating 
metals.

83 (i), Casting and raoulding metals.
83 (ii). Métal articles and forma, Combination apparatus 

and processes speciaily designed for producing and 
treating.

83 (iii), Metals, Cutting.
83 (iv), Mctals, Working.
84, Milking, churning, and checse-making.
85, Mining, quarrying, tunnelling, and well-sinking.
86, Mixing and agitatiog machines and appliances.
87 (i). Bricks, building and pavmg blocks, slabs, tiles, and
87 (iib Moulding plastic and powdercd substances, (Including

Casting substances other than metals and Presse», 
Mechanical).

88 (i). Musical instrument-, Automatic.
68 (ii). Music and musical instruments other than automatic.
89 (i), Bolts, Rtuds, nuts, wa-hers, and rivets.
89 (ii), Hooks, nails, cotters, pins, Staples, wedges, and

wood-screws.
89 (iii). Nuiling and stapling and wire-stitching.
90, Non-motallie éléments.
91, Oils. fats, lubricants. candies, and soaps.
92 (i). Ordnance and machtuc-gun carriages and mounting»
92 (ii). Ordnance and machine guns.
93, Ornamcnting.
t'4 (i). Packing and wrapping-up for transit and storage,

(incluiltng Baling).
94 (ii). Paper bags. sacks, wrappers, and the like, (including 

Making cnvelopes).
95, Paints, paintmg, and the like.
i6, Paper, pa-teboard, and papier mâché.
97 (i». Optical Systems and apparatus.
97 (ii). Surveying. nautical. and astronomical instruments.
97 (iii), Thermometcrs. photometers, meteorological and

raathematical instruments, and iniscellaneous philo- 
sophical instruments.

98 (i). Photographie caméras and auxiliary appliances
therefor.

98 (ii). Photographie processus and apparatus other than
for taking photographs, (Including Photographie plates, 
111ms, and paper s).

99 (i). Pipes and tubes, Joints and couplings for, (including
Joints lor tubular framework and like Wire and rod
couplings and Joints).

99 (ii), Pipes, tubes, and hose, (other than Joints and coup­
lings for).

100 (i). Feeding and delivering webs and sheets.
100 (ii). Printing processes ami apparatus, (other than Type

setting and composing).
100 (iii), Type making, setting, and composing, (including 

Type-bar making machines).
100 (iv), Typewnters and like machines.
102 (i). Pumps, Reciproeatine, for liquids, (including Steam- 

engine air-pumps and Combincd pumps for liquids 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 (ii). Rail and road vehicles. Details applicable generally 

to.
103 (iii), Railway and tramway vehicles, Accessories for.
103 (iv), Railway and tramway vehicles, Body details and 

kinds or types of.
103 (v), Railway and tramway vehicles, Draught, coupling. 

and buiïlng appliances for.
103 (vi), Railway an l tramway vehicles, Undercarriage and

underframe details of.
104 (i), Railway and tramway crossings and points and

switches.
104 (ii). Railway and tramway permanent way other than 

crossings and points and switches, and railway and 
tramway Systems other than clectric.

104 (iii). Railways and tramways, Electric, (including Elec­
tric traction).
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105, Railway signala and communicating-apparatos.
1<J6 (i) Calculating.counting.andcash-registermgapparatu». 
106 (ii). Dynamometer», gauges, measure» of lengih, steam- 

enginc and like indicators. and testing-auparatu».
106 (iii). Pares and admis^ion-fee» checking, révolution and 

speed indicators, and odometers.
106 (iv). lndicating, recording, and registering apparatus not 

otherwise providcd for.
106 (v), Measure i quantiticsdelivering, measure9 of capacity, 

and sampling liquida.
107, Ronds and ways.
108 fi). Road vehicles, Body details and kinds or type» of.
103 (ii), Road vehicles, Underearriage details and draught 

appliances for.
108 (in), Springs and vibration-damp^rs.
10s, Ropes and cords.
110 (i), Contrifugal and screw fans and pumps.
110 (ii), Rotary onginos, pumps, blowers, cxbausters, and 

meters.
110 (iii), Turbines and roaction-whecls
111, Sevrage, Treatmcnt of, (including Manuro).
112, Scwing r.nd embroidering.
113 (i), Ship and boat flttings and accessories, and pontoens 

and rafts.
113 (ii), Ships and boats, Kinds or type» and structural 

details of.
114, Ships, boats.and rafts, Propelling, steering.and manœu-

vring.
115, Ships, l>oats, and raft». Rigging, salis, and spars for,

( including Boat raising, lowcring.and disengaging gear).
116, Shop, public-house, and warehouse tlttings and acces-

Kories.
117, Sifting and separating.
118 (i) Indicators and burglar and like alarms.
118 (ii). Signais, (including Marine signais).
119. Sraall-arms.
120 (i). spinning, Préparation of flbrous material» for, (in­

cluding Obtaining, opening, carding.and like treatment 
of libres in general).

120 (ii). Spinning. twisting. and winding yarns and threads, 
(including Winding cords, wire, and the like).

120 (iii). Yarns and threads and miscellancous spinning 
accessories and processes and treatment of libres.

121, Starch, gum, »ize, «lue, and otber siitfening or adhesivc 
mate riais.

122 (i), Engine and like cylinders, cannccting-roda, cro-*»- 
heads and guides, fly-wheels, piston-rods, and pistons. 

122 (ii), Stcatn-engine distributing and expansion valves and 
valvc-gcarand valve-actuating arrangements therefor. 

122 (iii), Steam-engines, Kinds or tyi>es of, and detail» not 
otherwise provided for, ( including Steam and otber 
fluid-pressure hammers and presses).

122 (iv), Steam-engines, RegulatiDg or controlling, starting, 
stopping and reversing, (including Engine turning- 
gear).

122 (v), Stufllng-lnjxes and substitutes therefor, (.including
Packing therefor).

123 (i), Liquid-level regulating, indicating, and registering,
incrustation and corrosion preventing and removing, 
and door lids and covcrs for resisting üuid pressure.

123 (ii), Steam-generators.
123 (iii). Steam separators and superheaters.
124, Stonc. marble. and the like. Cutting and working.
125 (i), Uottles, jars, and like vêtais, (including Non-reflllablo 

boules, jars, and like vessels).
125 (ii). Bottles, jars, and like vessel», Filling, openinv, and 

closing, (other than Stopper», lids, covers, and capsule»).
125 (iii). Stopper», lids, covers, and capsules, Bottle, jar, and 

like.
120, Stoves, ranges, and flre-placcs.
127, Sugar.
128, Table article» and appliances.
129, Tea. coffee, cocoa, and like beverages.
13 », Tobacco.
131. Toilet and hairdressing articles, and perfumery.
132 (i). Amusement and exercising apparatus otber than 

game» and toys.
132 (ii). Gaines.
132 (iii), Toys.
133, Trunks, portmanteaux. and like travelling bag», baskets, 

hampers, and other wickerwork.
’34, Umbrellas, parasols, and waiking-stick».
135, Valves and cocks.
136 (i), Velocipede. cycle, and like vehiele brakes, steering- 

mechunisro. and miscellaneous accessories.
136 (ii), Vclocif cde. cycle, and like vehiele drivmg-meohan- 

ism, (includtng Hand and foot drivmg-mecbanism for 
apparatus other than vehicles).

136 (iii),Velocipedes, cycles, and like vehicles, Kinds or types 
and structural details of.

137. Ventilation.
138 (i), Washing and cleaning buildings and domestic articles 

other than clothes
138 (ii), Washing, mangling and wringing, ironing, and 

starching clothes.
139, Watche», clocks, and other timekeepers.
140, Waterproof and like fa bries.
141, Wearing-apparel.
142 (i), Looms, Driving, reversing, stopping. and starting, and 

loom shedding-mechanism and pattern cards, chains, 
surface», and the like.

142 (ii), Looms, Kinds or type3 of.and detaila not otherwise 
provided for.

142 (iii). Looms, Weft supplying. inserting, beating ap, cut­
ting, doubling, and twisting in.

142 (iv), Wovcn fabric-i and articles, and warping, lexsing, 
balling, and beaining yarns, (including Pile fabrics and 
Floor coverings).

143, Weighing-apimratus.
144 (i), Whecls for vehicles, (other than Wheel tyres, Pneu-

matic and otber elastic, and rims for use therewith).
141 (ii), Wheel tyres, Pneumatu and other elastic,and rims 

for use therewith.
145 (i), Wood. Cutting, (other than Sawing).
145 (ii), Wood, Working. (including Sawing).
146 (i), Filing papersand documents.
146 (ii), Stationery, wafers and seals, educational appliances, 

and cipbers and codes.
148 (iii), Wntmg-instruraents. ink, réceptacles for writing- 

materials, paùs, and blotters.

F Z F T V  Y E A R S  S V B J E C T  I N D E X , 186 1 -1 910 .

A subject index of ail complété spécifications for the period 1861-1910 bas now been pnblished 
in 271 volumes corresponding to the new sériés of Illustrated Abridgment Classes (List B above). 
The classification is in accordance with the “ Abridgment Class and Index Key,” as amended up to 
date. To some extent tbe 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 headiugs represent 
au improved ar.d extended classification of matter, and it may often be fouud more oonveuient to 
uso the “ Fifty Years Subject Index” with the spécifications, as the contents of the new index 
headings will not always be found collected in any one Abridgment Class

For a continuation of tho “ Fifty Years Subject Index,” the searcher shoull consult the annual 
and quarterly indexes from 1911 onwards.

The volumes are issued at sixpcnce each, post free.
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