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VIRTUAL MUSEUIVF70 ® anf* a compartment formed
ue snjoke box by a diaphragm 4, a plate 3 

er screen 12. The heater is inserted 
through the side of the smokebox and is sup- 
ported by rails 26 and the frame 48 of the open- 
ing. "Water, fed by a pump or injector, and' in 
every case slightly preheated by steam to pre- 
vent condensation on the exterior of the pipes, 
passes to the uppermost compartment 42 of the 
outside header and through tubes a3 to the inner 
header 44 whence it returns by tubes a6 to the 
compartment 43 and to the boiler. In the example 
shown the tubes a5 of the uppermost bank are 
traversed by close ended tubes g7 from a header 
45 fed with exhaust steam. Each header is con- 
structed from two pressed steel plates so that 
when assembled stepped compartments are 
formed, with a plane jointing face 40, the tube 
plates of each compartment being vertical. The 
tubes are spaced most closely in the lowest bank. 
In use, hot gases carrying ash and dust pass 
under the plate 3 and, in striking the screen 12 
clinker is broken up and the particles impinge 
on the tubes a6, a5 of the feed heater and bave

a scouring action preventing or removing in
crustation. By opening a cock to the atmos
phère operated from the cab, and placed in a by- 
pass from the pipe leading from the injector to 
the heater, a reversai of flow through the feed 
heater can be effected under boiler pressure, 
which will clear the heater of sédiment. Ail pipe 
joints are external to the smoke box to facilitate 
removal of the heater when desired. The o iter 
header may be lagged. By means o f partitions 
in the header or further convolutions in the 
plate<s forming the headers the water may be 
made to pass more frequently across the stream 
of hot gases and in further modifications tho 
water is heated wholly by the hot gases or simul- 
taneously by exhaust steam and hot gases in ail 
the tubes instead of the top bank onlv. For use 
in dismounting the heater, extensions of the rails 
26 on suitable supports may be clamped to the 
side of the smokebox, on which the heater may 
rest when withdrawn for cleaning or repair. 
Spécification 137,093, [Class 123 (ii), Steam 
generators], is referred to.

2 1 4 ,8 7 7 . H a a g ', J .  July 5, 1923.
F f G . 4 .  F I G . ! .

Ile afin g water.— Perkins tubes
for use in heaters, and like appara- 
tus are of circular cross section as 
at 7, Fig. 1, where tliey are heated, 
and at their points of contact with 
walls 8, 9, 30 and hâve fiat parts 5 
where beat is emitted. In the con
denser shown in sectional plan in 
Fig. 4 for use on locomotives the 
fiat parts are arranged longitudinally 
at 14 and at an angle at la . Speci- 
fiction 197,769 is creferred to.

2 1 4 ,9 6 4 . C o u r to t ,  L . April 26, 1923,
[ Convention date']. Addition to 14005/14.

Water-tube boilers.
— A water - heating 
stove as claimed in 
the parent Spécifica
tion, comprising tu- 
bular panels dis- 
posed on the outer 
sides of the upper 
and lower rectangu- 
lar collectors, is 
characterized by there being at least two of the 
panels a1, a3, and a2, a4 on each of the long sides 
of the collectors d. The collectors may also be 
formed in sections, that shown, for example be
ing in two halves divided at X X , and the panels
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may in this case be assembled to the halves of 
the collectors to form two horse-shoe shaped élé
ments which are joined to form the complété 
stove. There may also be more than one panel 
on each of the remaining sides of the collectors, 
one form described having two panels on each 
short side and three on each long side.

2 1 4 ,9 6 5 . S ie m e n s  -  S c h u c k e r t w e r k e  
G e s . April 27, 1923, [Convention date].

Fecd-watcr, heat
ing.—Excess steam 
from a uniformlv 
fired boiler is used 
to beat- the feed- 
water in a storage 
tank. 3>xcess steam 
from a boiler 1 
passes through a 
pipe 4 into a nozzle
6 so arranged that it 
draws water from 
the bottom of a stor
age tank 8 through 
a pipe 33 and re
turns it through a 
condensing chamber
7 and a pipe 15 to the upper part of the tank. 
The tank is supplied with feed-water through a 
pipe 12. The heated water flows over the sides 
of a compartment 9 in the storage tank and col- 
îects in the space between the compartment and 
the sides o f the tank. The water is fed to the 
boiler through a pipe 19. The température r.nd 
pressure in the storage tank are regulated by a 
thermal device 16 and a pressure-operated device 
22, which operate a valve 17 in the pipe 13.
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2 1 4 ,9 9 6 .
m ony-.

S ch im on sky, H . von S ch i-
April 24, 1923, [Convention date].

FIG-I-Washing-boilers.—A boil>er 
for washing linen is divided 
into two chambers or coin- 
partments by a partition 3, 
the only communication be
tween the compartments be
ing apertures 4 in the parti
tion placed so that water en- 
ters below the linen 2 and at 
one side of the upper cham- 
ber. Conduits 5 project deeply into the lower 
chamber so that an air and steam space 7 is 
formed above the normal level x— x. In  a
modification the upper chamber is an horizontal 
drum, the conduits projecting obliquelv into the 
lower chamber.

. 2,

.. ■
3'

-

2 1 5 ,1 4 8 . X itc h e n , J ., and B a lm  
Co., Zitd., T . Marc h 10, 1923.
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FIC.I. 9InternaUy-fircd boilers.
—In a domestic boiler 
having a water-jacket 4 
spaced from a hot-plate 
9 to leave a flue 7, the 
baffle 10 extends down 
to the water-jacket and 
extends around substan- 
tially threequarters of 
its inside edge. The 
hot-plate may be re- 
moved and be given a 
half rotation so that the
gases may pass directly to the flue. The boiler 
may be cylindrical with the upper end pressed 
into rectangular form and the inner walls may 
converge at the top. The drop-door may hâve 
mica panes 15. Spécification 214,693 is referred 
to.

2 1 5 ,0 9 5 . T h erm al, In d u stria l, <£c 
Chem ical (T .Z .C .) R esearch  Co., Xitd., 
and B u ckh am , S ir  A . UE. Feb. 2, 1923.

2 1 5 ,1 7 1 . B au m an n , X . ,  and M e tro -  
p o lita n -V ick e rs  E lectrica l Co., L td .
April 11, 1923.

Heating liquids.—In apparatus for distilling 
tar, oil, &c. by means of molten métal, as de- 
scribed in Spécification 170,617, matter floating 
on the surface of the molten métal is removed by 
a spiral blade which is supported with its lower 
edge immersed in, or in contact with the surface 
of, the métal, means being provided for causing 
relative rotary movement between the blade and 
the liquid. A spiral blade o is supported by 
arms n and ties p from a hollow rotary shaft h 
which surrounds a tube d, through which the 
liquid to be distilled is supplied to a distributing 
hood / .  The rotation of the blade directs matter 
floating on the molten lead b to an outlet r at 
the side. In a modification the lower edge of 
the spiral blade is kept in contact with the sur
face of the métal by a balancing spring between 
the interior of the hood and the bottom of the 
still. The métal may be agitated by arms de- 
pending from the shaft. Tn another modification 
the spiral blade is fixed and a rotary paddle gives 
motion to the métal.

Feed-water, heating.— In a condensing steam 
turbine plant, a separate feed-water heater 5 is 
provided in the feed-heating System for condens
ing and utilizing the heat of the steam générâted 
in the make-up water evaporator 6, and this 
heater is connected in parallel with a feed-water 
heater 4 heated from another source, for instance 
by steam tapped from an operative stage of a 
turbine. The evaporator is heated by steam 
taken through a pipe 16 from a higher operative 
stage of the turbine. The condensate from the 
heaters is led into the condenser 2 through pipes 
18, 19. The evaporator and the heater 5 may be 
eut off from the System by closing valves 14, 15, 
17, 20 in the water and steam pipes, the whole 
of the feed-water then flowing through the heater 
4,
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C o r n e lis s c n , Zj. D . J ., (Represen- 
Douglas, J.). Feb. 20, 1923.

2 1 6 ,1 0 9 . Jouvenet, J . C. May 15, 1923, 
[Convention date]. Void [Published under 
Sect. 91 of the Act] .

Internally-fired boilers.— In a boiler-stove of 
the» type in which the boiler forms an annular 
jacket round the fire-space, the boiler is formed 
as a unitary structure divided horizontally into 
two parts bv an annular partition, each of the 
separate water-spaces having flow and return 
connections. The» boiler-stove shown comprises 
upper and lower water-spaees a, a1 separated by 
the partition d, intégral with the boiler walls. A 
latéral outlet k leads the gases to an annular flue 
k2 in the lower water-space, from which they 
pass to the outlet under control of a damper m 1. 
Another damper m2 Controls the outlet of gases 
passing beneath the hot-plate / .  Spécification 
214,693 is referred to.

2 1 5 ,9 2 1 . E v a n s, F . W . C. April 10. 1923.

1 Yashing-boilcrs.— A household 
bucket or its équivalent is pro- 
vided with an inner wall a1, Fig.
2. with a flanged upper end e l or 
trbular devioes a, Fig. 4, with 
flattened upper ends e having 
outlets g at the top, which are arranged so as 
to be below the normal water level to promote 
circulation. The tubes a may be fitted with a 
two-part plunger m controlling upper and lower 
ports g to be used at different leveh. The 
devices may be attached by rivets or spring 
clips forming extensions of the flattened ends. 
The lower ends may bave a lip l or may extend 
to the bottom of* the pail, inlet ports be'ng 
provided.

Dige8ter8.—Ore is treated in an autoclave which 
may be of reinforced concrète at a pressure above 
3 kilos with superlieated steam and a suitable 
solution.

2 1 6 ,1 6 5 . H eijk en sk jo ld , G . O. W . May
19, 1923, [Convention d&te].

Fl C .I. (Q u ic e lle d )

Heating air; fccd-water, heating.—In appara- 
tus for transferring heat between liquid or 
gaseous fluids through a rotating partition f* rm- 
ing one of the channels for fluid, dises 21, Fig. 
1. which bcar radial ribs 32 for preventing fluid 
from following the rotation of the partitions are 
attached to a fixed shaft 20 and are enclosed in 
casings 23 which are mounted in end bearings 
25 and adapted to be rotated as by a pulley 28.
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One fluid, for example hot gases, passes through 
a conduit 24 and the other, for example, feed 
water is caused to flow through the casings. 
Provision may be made for axial adjustment of 
the positions of the dises. Undesired admixture 
to one fluid may be prevented by labyrinth pack- 
ings or by a suitable adjustment of relative 
pressures.

The Spécification as open to inspection under 
Sect. 91 (3) (a) comprises also apparatus in 
•which heat is transferred from one liquid or 
gaseous fluid to another through one or more 
dises or the like, separating the fluids, which are

i f ^ ï i
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in motion relativelv to one or both fl 
Figs. 1 (Cancelled) and 2 (Cancelled) 
attached to a rotating shaft 2 form parts of parti
tions 4 separating the passages 5, 6 through which 
pass the heating gases and air respectivelv. The 
dises may bear fan blades 8 to propel the air 
which may be thus preheated for use in connec
tion with a boiler. In a modification, Fig. 3 
(Cancelled) ,  the fluids are separated by partitions 
10 and heat is transmitted by the rotation of the 
dises from contact with the îiot gases at 5 to the 
air at 6. This subject-matter does not appear in 
the Spécification as accepted.

.^/IRTyAL MUSEUM

d p s .

2 1 6 ,2 4 4 . ro th e r g r ill , H . Mardi 9, 1923.

Fced-water, heating.— A steam pcïwer plant 
comprises a steam turbine a, a condenser c into 
which the turbine exhausts which is provided 
with an air ejector d, de-aerating apparatus 6, 
means e for delivering condensate from the con
denser to the de-aerating apparatus, a connection
l between the turbine and de-aerating apparatus 
for conveying live steam to the de-aerating 

apparatus, and means h for conveving the heated 
and de-aerated water to the boiler feed System. 
A connection p between the de-aerating chamber 
and condenser iimits to a predetermined amount 
the quantity of aerated vapour passing from the 
de-aerator to the condenser bv the choking effect 
of the nozzle or équivalent âevice o. The bled 
steam from the turbine may heat the feed-water 
direct or through a surface heater t in which 
case the condensate drains to the condenser 
through a pipe n. Spécifications 138,951, 171.757, 
195,783, and 196.064, [Class 123 (ii), Steam 
generators], are referred to.

¥

2 1 6 ,2 5 7 . M o r is o n , D .  B .  Nov. 24, 1922.

Feed-water, heating.— Relates to feed-water 
supply Systems comprising means for the de- 
aeration of the feed-water, wherein de-aération 
is efïected by raising the water to boiling tem
pérature by the injection of steam or other heating 
fluid below the surface of the water, as described

in Spécifications 173,301, [Class 46, Filtering 
&c.], and 199,748. A supply System according 
to the invention comprises a condenser, a de- 
aeration vessel into which the condensate is 
delivered continuously, means for injecting the 
make-up beneath the surface of the water in 
the vessel, and means for so regulating the résis
tance between the condenser and the vessel as 
to maintain such pressure in the vessel that the 
heat of the make-up is sufficient to boil the 
water. The de-aeration vessel 2 is maintained 
under reduced pressure by connecting it to the 
condenser 1 ov a pipe 5 of predetermined cross- 
section or fitted with a valve 6 or its équivalent. 
The perforated pipes 7 through which the make- 
up is injected, either in the form o f steam or 
water, are arranged as described in Spécification 
214,328. The hot water from evaporator coils 
may be used as make-up. The supply of make- 
up may be automaticallv controlled by a v'dve 
operated in accordance with the quantity of water 
to be treated in the de-aeration vessel. The 
condensate may be heated before entering the de- 
aeration vessel by waste steam in a surface 
heater.
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M il ls ,  F . April 19, 1923.
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216 ,294 .

Feed-watcr, heating.—In feed-water 
heating Systems for locomotive and 
like boilers wherein the circulating 
and feod clieck valves are arranged 
so tliat water passes through the cir
culating and heating System or passes 
directly into the boiler, a valve re
mains open under its o\vn weight when 
water is circulating through the eon- 
centric tube type heater, but closes and 
stops circulation when fresh feed water 
is pumped into the boiler. Field tubes 
1, 2 project into the main flue tubes 
4 and are connccted to chambers 7,
8 in a headea* G in the smoke box 5.
Fig. 1. The chamber 8 is connected 
by a pipe 30 with a valve box 11 and 
the chamber 7 is connected by a pipe 
12 with the top of the boiler 13, a 
complété circulation being possible, 
when the hand valve 19, Fig. 4, is 
open, through the passages 14, IG. 18, 
pipe 10, heater 6, pipe 12 and boiler.
The water supplv pipe 22 is connected to the inlet 
23 which is normally cîosed by the weighted 
valve 24. This valve has an upper valve adapted 
to close the part 15 when fresh water is pumped 
in, such water passing to the heater when the 
valve 19 is open, and passing through the valve 
25, Fig. 5, direct into the boiler when the valve 
19 is closed. Instead of a paraîlel flow through 
the field tubes, the header G may hâve division

walls forming chambers 26, Fig. 8, with com- 
munieating openings 27 in the central diaphragm 
whereby the flow is in sériés. The rear ends 28 
of the" tubes 2, Fig. G, are preferably semi- 
ellipsoidal. The tubes 2 are flared at the end 
and secured by nuts 29, and the tubes 1 hâve 
fl anges 30 t hreaded or otherwise secured to the 
partition plate.

2 1 6 ,3 6 2 . S ta n ifo rth , H . June 22, 1923.

InternaUy-fired boilers; geysers.— A liquid
heater is constructed with a plurality of super- 
posed similar separabie sections, theiir outer 
walls each constituting a part of the outer wall

of the heater and each section comprising an 
annular liquid réceptacle and a baffle plate sup- 
ported above the central aperture of the section. 
The liquid may be kept separate from the heating 
gases as shown or may be in contact with them, 
and the baffles may be liquid-holding. In the 
example shown separabie annular sections 310 
each support a liquid-holding baffle 150 above a 
central aperture 13.

2 1 6 ,5 1 0 . M e ta  A k t .-G e s . May 24, 1923, 
[Convention dale~\.

Portable liquid heaters.— A milk bottle F is 
enclosed in a wire netting mantle E which has
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means for adjusting it closely around bottles of 
various sizes. In Fig. 4 the mantle is slit along 
the top and the edges are secured to hinged 
members O which can be separated for the inser
tions of the bottle by levers P operated from the 
outside. The outer casing A  may be dispensed 
with and the members O furnished with liandles

fi^ if
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for direct operation. In modifications tl e mantl 
is continuous and the slack is taken up 
or by extending the obliquely woven wire netting. 
The burner N is mounted on a hinged flap K  and 
may be parallel with or at an angle to the mantle. 
A hinged prop J supports the front end of the 
casing.

2 1 6 .9 1 3 . B la s o n , V .  B .  H a r le y - .  March 
9, 1923.

FI G. 2. FIG.!.

Heating liquida.—A  liquid heater comprises a 
self contained tubular structure built up of hol- 
low éléments each consisting of two channel- 
shaped sections 2 having plain exterior surfaces 
and bolted together along their channel edges to 
form a hollow element divided longitudinallv by 
a sériés of parallel ribs 70 extending from the 
walls of the éléments along which the heating 
gases pass. Each element may eontain a water 
passage 8 passing transverseîy through the ribs

the passages in adjacent sections being con
nected together at their ends as by caps 91 to 
form a continuous conduit in 6eries or by tubes 
to form a parallel circuit. Where the passages 
pass to the outside in any unit, adjacent ends 
are connected as by caps 90. In a modification 
shown in Fig. 7 the units are surrounded with 
liquid to be heated in a casing 75.

2 1 7 ,1 3 0 . S t e w a r t ,  J ., and B r o w n , B . J .
Nov. 17, 1923.

Digesten. —  Means for 
washing out a digester &c. 
used in paper making &c. 
comprise water jet nozzles 
carried by a irotary tube fixed 
permanently in the bottom 
of the digester. The hollow 
spindLe 9 is supported by a 
fixed bracket 12 and a T - 
piece 8 secured to the inlet 
connection 2 has a hand- 
wheel 17 or mechanical means 
for rotating it and also carries 
a tube 6 provided with a 
nozzle 16 in the inlet connec
tion, a nozzle 15 beneath the 
false bottom 4 and nozzles 14 
beneath the perforated plate 
3.

2 1 7 ,3 4 8 . M a r t in , C. H . March 23, 1923.
Digesters.— Malt wort is 

treated with heat and pres
sure in a closed vessel com- 
posed of sections through 
which the wort flows, enter- t 
tering each section at the 
lower end and leaving it at 
the upper. The sections 
c - - c4 of the vessel are 
separated by hollow parti
tions dz - - d6 into which 
s team can be introduced as 
it can into the end wall d2. 
The wort enters the section 
c by a pipe b2 under pres
sure produced by a pump 
and flows from section to 
section by pipes c24 - - c27 
arranged as shown and
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- -copening nder strainer pipes c 
eatea w4rt passes to a filter press F.

The 
Con-

densate from the heating-partitions escapes by 
pipes dis - - d17. Wort remaining in the vessel 
when a charge lias been dealt with can be passed 
to the press F through pipes b10 - - b16 and b\ 
and the pipe b9 also communicates with a drain 
pipe b20 provided with a cock b, 19

disposed tubes 4, 5, connected by headers and so 
arranged that the entire sériés is traversed by 
the combustion products. Tn the arrangement 
ëhown, the upper sériés of tubes is inclined, and 
a baffle 9 is arranged between the tubes and the 
top of the chamber 2.

2 1 7 ,3 8 6 . B ak k ek ild e , R . S . April 28,
1923.

Internally-fired boilers.—Tn the closed solid- 
fuel stove shown, the fuel feed shaft n, the front 
part of the side walls h, and the back wall i may 
be replaced by a correspondingly formed boiler. 
The combustion products pass through openings 
p between the walls of the shaft n and the walls 
h, down side flues d, and thence to a back flue g.

2 1 7 ,3 8 9 . K.eillor, G ., S m ith , N . S ., and
Sim pson , J. May 3, 1923.

Water-tube boilers.—In a combined gas-cooker 
and water-circulator of the type comprising an 
oven 1 surmounting or accommodating a cham
ber 2 containing the circulator and in communi
cation with it, the oven being heated by the 
burners 8 in the circulator chamber, the circula
tor comprises two or more groups of horizontally-

2 1 7 ,4 5 3 . IVïorineau, A ., and N égrier, P*
July 17, 1923.

Water-tube boilers.— A 
gas-heated water heater 
has the water inlet 1 
divided into three 
branches, a central gilled 
tube 2 and two coiled 
tubes 3, 4 which are 
joined to a larger coiled 
tube 5 arranged to leave 
a large combustion 
space.

2 1 7 ,5 9 3 . B eau v a is , G . M . G . de. June
13, 1923, [Convention date']. Void [Published

Jleating air.—Plates a which when assembled 
form separate passages carrying the beat ex- 
changing media, for example hot gases and air, 
arc provided with bent edges a1, a3 which con- 
stitute the sole spacing means between the plates 
and form the edges o f the alternate assembled 
passages when lield togetlier by suitable pressing 
means such as end frames and tie bars lying in 
the cut-awav corners. The tongues a1, a2 may 
be bent. angularly, Fig. 3, or to a cun-ed form, 
Fig. 5. Assembled blocks of éléments may be 
fitted together in any sériés and parallel arrange
ment.

2 1 7 ,6 3 1 . F rem ery, K . von. March 13,
1923.
Digesters.— A cooking-apparatus comprises a 

substantially unsealed container with side by
13G
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side compartments 21, 22, 24. one, i l ,  being 
adapted to contain the matériels to be heated 
and another 22 containing a vaporizable beat 
transmitting medium 23. Heating means m 
the compartment 22 extends through the spaee

F I C . 3.

directly above the medium. Tn a modification 
the liquid-containing walls of the compartment 22 
entirely surround the bumer 26 shown, and in an- 
cther 'modification an electric heater dips into 
the medium 23 and extends into the spaee above 
1t.

2 1 7 ,7 0 1 . P eneley, C., and R oss.
April 20, 1923.

nir̂ini
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1

1 ~ 23

Geysers. —  In order to 
seal the bumer compart
ment of a geyser, stove or 
similar gas-heated appliance 
from the room, a cap or 
sleeve i is provided, adapted 
to fit over the bottom of 
the appliance and seal the 
usual air inlets, an air inlet 
pipe d entering the bottom 
of the cap and terminating 
outside the room ; a fiue c , 
also terminating outside the 
room, extends from the top 
of the appliance, and may 
surround, or be surrounded 
bv, the air inlet pipe, the outer extremities of 
the two pipes being in proximity. The pipe d 
is shown connected to the cap i by a flexible tube 
d2.

t

2 1 7 ,6 9 1 . B au m an n , K.., and M é tro - 2 1 7 ,7 9 8 . F ô g e , 21. Aug. 18, 1923. 
p o lita n -V ick ers  E lectrica l Co., Iitd.
April 11, 1923.

Fced-water, heating.—In a feed-heating Sys
tem of a condensing steam turbine plant, a 
sépara te feed-heater 5 is provided for condensing 
and utilizing the heat o f the steam from the 
make-up water evaporator 9, and this feed-heater 
is connected in sériés on its water side with and 
placed before at least one feed-heater heated by 
steam taken from a stage of the turbine. Con- 
densate from the condenser 2 passes in turn 
through the heater 5 heated by steam from the 
evaporator 9, and through heat ers 6, 7, 8 heated 
by steam from stages of the turbine 1. Steam 
taken from the turbine for heating the water in 
the evaporator passes through the heater 6. 
Condensate from the heaters drains into the hot 
well 3. Spécification 195,783, [Class 123 (ii), 
Steam generators], is referred to.

FI C I.

Fced-water, heating.— The gilled tubes d of 
an economizer are provided with longitudinal 
baffle surfaces /  arranged diametrically opposite 
one another on each tube, and are assembled so 
that the planes containing the baffles on adjacent 
tubes are alternately inclined 45° to the left or 
the right. Rectangular flanges at the ends of 
the tubes fit on the usual round flanges and form 
the side wall of the casing.
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boilers
comprise a casing 1, 
tubes 9 connecting 
headers 7, 8 outside the 
casing, the tubes hav- 
ing two zig-zag por
tions one above the 
other with their ends 
resting on the casing 
and a covering 15 for 
the tubes fitting with- 
in the casing. The 
cover 15 is formed of 
sheet métal with side 
flaps 15a, 15*% the sheet 
being bent and the side 
the tubes.

CLASS G4 (i), HEAT1NG LIQÜIDS &c.

July 14, 1923.

218,239. Sabel <Sc Scheurer Ges. June 
26, 1923, [Convention date’].

Internally-fired boilers. —  
For hot-water or low-pressure 
steam a boiler comprises 
a water-jacket a enclosing a 
cîiarging space d and fire box 
?, symmetrically arranged and 
separated by a central parti
tion 6, but communicating by 
a slot c near the lower end of 
the partition. Water tubes k 
traverse the heating space i.

2 1 8 ,3 6 0 . F itzsim o n s, T . F . March 22, 1923.

Feed-water, heating.— The boiler, 
feed-heater or other unit of a loco
motive or the îike is so supported in 
a i outer shell that the unit may be 
readily slid into and out of position 
within the shell. Tlie feed-heater 6 is 
supported on rails in the front part of 
the locomotive shell 4 and is inserted 
and removed through the smoke-box 
door. A large flue 48 in the feed- 
heater allows the superheater 38 to be 
removed through the fire-box without 
moving the feed-heater.

F I G . 3.

2 1 8 .3 8 3 . Xietheren, T . W ., and Xjetheren,
W . H . April 4, 1923.
Block-form boilers ; 

internally-fired boilers. 
— A geyser or similar 
heater lias fixed 
through it a single cen
tral flue 1 large in 
diameter compaired 
with the diameter of 
the casing 2 and of the 
shapo formed by flat- 
tening a pipe at one or 
more points alorig its 
length. AVith two or 
more successive flat- 
tened parts l a, 2a. 
3 - - 7 these are dis- 
placed angularly to one 
another. The walls 8 
o f the flattened parts 
may be fiat, convex or 
concave. The cross- 
section o f the flattened

parts may be progressively restricted. Spécifica
tion 192,432 is referred to.

Reference has been directed by the Comptroller 
to Spécification 15192/91.

2 1 8 ,4 0 2 . B ricknell, W . H ., and Griffin,
T . April 12, 1923.

Washing-boiler s.—
Washing boilers hav- 
ing a double shell 
and perforations for 
the circulation of the 
water are cons truc- 
ted so that the inner 
shell is suspended by 
its upper flanged 
edge which is bent 
over to interlock 
with the flanged edge
of the outer shell. An upwardly extending flange 
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may be provided to prevent overflowing. The 
outer shell 2 bas an upper flange 9 which is 
turned over to grip the flange 8 of the inner shell 
1. An overflow ring 10 lias its flange 11 secured 
in the flange 9. The inner shell has an upper 
row of perforations 6 whilst the bottom has per
forations 5. In a modification the flange 8 reste

on the flange 9 and has its outer edge 
under. The bottom of the inner shell

-ULTIMHEAT® 
r V IS U A L  MUSEUM

U n av  be 
legsT^Themade séparately and be supported on — e~. -----

shells may be stiffened by ribs or corrugations. 
In one form, the outer vessel has an inner 
channel flange, into which is sprung the down- 
wardlv tumed flange of the inner vessel.

218 ,519 .
1923.

W oolnoujrh, J. W . Aug. 20,

Annular boiler* 2, 3 
mounted one above the 
other with a common 
fire box and flue 7, to 
give separate supplies 
for domestic and heat- 
ing purposes, are fur- 
nished at the joint 
with a rib 12 fitting 
into a groove 13 on the 
lower boiler with suit- 
able jointing material. 
The top of the upper 
boiler is constituted by 
a removable flat plate
14 with a feeding door
15 therein and the flue 
7 extends from the back 
of the upper boiler 2 
below the plate 14.

2 1 8 ,5 7 5 . M u rray , R . W ., and M u rra y  de 
Co., Zjtd., R . S . Dec. 29f 1923.

Boiling-pans.— A water-jacketed 
for the coating substance of creams

melting-pot 
and other

confectionery has heating means within the 
jacket and a plurality of electrical heating 
éléments outside the jacket. Bosses 10 on the 
jacket 3 are supported in brackets 8 and receive 
tho inlet and outlefc connections 11 of a steam 
coil (not shown) within the jacket. Tho water 
inlet 4 has a screw cap 5 carrying a safety valve. 
The electrical heating éléments 13 are secured 
to the bottom of the jacket by bolts 12 and in the 
example shown are connected to a switch 16 so 
that one, two or three éléments may be used. 
The éléments preferably comprise a zinc strip 
between mica strip s with an osbestos strip lower- 
most.

2 1 8 ,5 9 0 . B a ile y , G . Feb. 2, 1924.

F1G.I.Block-form boilers.
— An inclined flue F 
through a kitchen 
range boiler. which 
which may be largo 
enough to form the 
réservoir also, has 
surrounding but 
spaced from it a
sleeve II in the water space to promote circu
lation.

2 1 8 ,7 2 3 . T h erm al, Xndustrial, de 
Chem ical (T .I .C .)  R esearch  Co., Xitd., 
R ider, !>., and W a tts , J . S . April 7, 
1923. Addition to 170,617.

Heating liquide.— In ap- 
paratus described in the 
parent Spécification, the 
liquid, such as oil, to be 
heated. is prevented from 
carrying away with it 
solidified métal pelîets, by 
causing globules to “  build 
up ”  near the point where 
the liquid enters the molten 
métal, so that they are 
forced again beneath the 
surface by their own 
weight. This is effected by fitting a guard plate 
or hood /  between the distributor d whence the 
liquid emerges and the rest o f the bath. A slot 
g provides for the exit of tho liquid.

FIG.I.
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■U. 8ng water.— Relates to combined tanks 
îor liolding bot and cold water ior domestic supply 
of the kind wherein the cold water tank is fitted 
above the bot water tank, so tliat an air space 
is formed between them and helps to prevent tbe 
hot water from warming the cold. In tanks of 
this type the top of the hot water tank is made 
concave so that the draw-off pipe may be at the 
si de and at the uppermost part of the 
tank. The cold water tank a has a liât 
bottorn a1 fitting into the hot tank 6, the top 
and bottom b1, b2 of which are made concave 
so that the outlet pipe c projects from the highest 
part, d is the vent pipe and e the usual bail 
fiat inlet; h is a feed pipe and i, j are flow and 
retum pipes to the boiler. In the case o f direct 
heating of the tank b, the pipe h has a U-bend 
at its lower end to prevent water backing up 
it. If the tank b is heated bv electricitv, its 
bottom is made bat, and if by gas, the bottom

is made convex, with the lowest point at the 
centre.

2 1 8 ,8 0 7 . T h erm al, In d u stria l, de Chem ical (T .I .C .)  R esearch  Co., litd ., 
and R id er, 2>. June 4, 1923. Addition to 174,974.

Heating liqnids.— Apparatus for use 
in the process described in the parent 
Spécification is constructed with two 
or more parallel shafts g  each carrying 
thin dises t, the dises on one shaft ex- 
tending between the dises on the 
other shaft. Transverse partitions l 
between the dises on a shaft prevent 
material from travelling over the sur
face f of the molten métal without 
immersion. Scrapers, which may be 
earried by the partitions, aTe arranged 
more or less radially to each dise be- 
low the surface of the molten métal to remove 
material adhering to a dise and to feed it on 
to a dise on the next shaft. The apparatus shown

adapted for destructive distillation of sub- 
divided solid materials.

2 1 8 .8 7 9 . A llin , H . P . Sept. 4, 1923.

I n t e r n a  II y  - fired 
boiler s. —  In a com
bined water - heating
boiler and cooking-
«stove comprising a
v-ater-jacket 1 sur- 
rounding the combus
tion chamber and a 
hot-plate 14 spaced 
above it, a dam per or 
adjustable baffle 25 is 
airanged in the space 
between the water-jacket and hot-plate. In the 
construction shown the damper is pivoted on an 
overhanging portion 13 of the water-jacket.

2 1 9 ,0 6 7 . P a ttiso n , C. M . April 12, 1923.

Internally-fired' boitera.— The supply of liquid 
or gaseous fuel to a water heater is controlled 
automaticaîly in accordance with the tempéra
ture of the atmosphère or water or the tempéra
ture or pressure of the steam by using a ther
mostat or pressure gauge to operate an electric 
relay and set in motion a motor driving a fan 
which induces a combustible mixture of air and 
gas into a combustion chamber where it is fired, 
the products being then drawn through a flue 
and passing through the boiler. A burner 20 
vaporizes liquid fuel in the chamber 17, suppjied 
from the chamber 15, and the vaporized 
fuel passes into the air conduit 14 and 
is drawn with air through the gauge 2 to a nozzle 
22 where it is ignited by a sparking-plug 48 and 
burns in the combustion chamber 3. The com-

the fan 24 throughbustion products are drawn by
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26. In an alternative arrangement the gas may 
be supplied direct to the combustion chamber 
instead of to the burner 20.

2 1 9 ,4 2 2 . H errin g -, E . May 5, 1923.

Boilers.— A hot water boiler of the kind having 
separate water sections in which water is heated 
for different purposes by a common fire grate 
has a removabîe division plate or plates D to 
divide the fire box, which has one 6moke outlet, 
into two parts A, A 1 to enable the rear section B 
to be put out of use. In  the example shown the

Heating water.— In a 
hot water svstem the 
storage tank a, electric 
boiler / ,  and the con
necting pipes /i, g are 
covered with lagging.

two front sections B 1, B 2 may be joined by 
piping to serve one System.

2 1 9 ,4 9 6 . B o h le ,  H . July 28, 1923.

VIRTUAL MUSEUM

CLASS 64 (i), HEATING LIQUIDS &c.

the elliptical flue 5, provided with fins 11, 
adapted to radiate heat to water in the boiler 4, 
and thence through flues 7, 23 to the fan outlet

2 1 9 .6 1 7 . W o r s s a m  A. S o n , E td ., G . J ., 
and F o x , H . S . March 12, 1924.

FIG.I.

Heating liquide; boiling-pans.—To promote 
circulation in a vessel having the usual steam 
heater F, the outlet B is formed in a casting G 
which occupies a small part o f the floor space

and forms a steam jacket around the outlet. 
The steam passes through passages in the casting 
by one or more tubular columns E 1 to the heater 
F and thence by one or more columns E2 to the 
jacket.

2 1 9 ,7 5 4 . O in g-er, H . May 4. 1923. No 
Patent granted (Sealing fee not paid).

Water-tube boilers.— A casing 13 containing a 
burner 10 beneath the water-tubes 1 lias a lid 
14 which is raised when another domestic 
appliance to be heated, such as an open-bottomed 
oven 15, is placed above the casing. The pre- 
ferred arrangement of wateT-tubes, Fig. 3, com
prises two horizontal multiple U-tubes staggered 
vertically. One or more U-shaped gas burners 
may be placed parallel to and beneath the tubes.

(For Figures sce next page).
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2 1 9 ,7 6 4 . O a k le y . P ., R ic h a r d s o n ,
W . H ., and A l lc n d e r ,  J . J . May 18, 1923.

Washing-boilcrs. —  In a gas-fired domestic 
washing-boiler, a combined condenser and fume 
outlet device comprises a hood h covering the 
usual aperture g for the exit of steam, the hood 
being formed with an inclined surface r and 
terminating in a semi-cylindrieal portion which 
is bolted to a second semi-cylindncal portion m 
so as to form a tubular outlet for the eteam and 
fumes.

2 2 0 ,1 0 1 . N a y lo r ,  S . June 6, 1923.

Internalhj-fircd boilcrs.—In a 
horizontal boiler with retum flue- 
tubes, the sides and crown of the 
tire-box 2 are formed with vertical 
and transverse corrugâtions or in
dentations 5, 7, space being left be- 
tween the top ends of the corruga- 
tions 5 and the eorrugations 7 and1 
between the bottom ends of the cor
ru gâtions and the firebars 6. The 
back plate 9 of the fire-box may be 
formed with vertical eorrugations 
8. The top and bottom of the shell 
and the bottom of the fire-box are 
curved. The gases pass forwards 
from the lower part of a divided smoke box 11 at 
the rear of the boiler through tubes 19 to front 
smoke-box 20, and retum through an oval flue- 
tube 22 to the upper part of the divided smoke-

box, to which the chimney 17 is attached. A 
water leg 13 may dépend into the rear of the 
smoke-box. Spécification 192,82-1 is referred to.

2 2 0 .2 0 8 . F ie d le r , S . O . A .  Nov. 29,1923.

Feeâ-water, heating.— Feed water is heated by 
direct contact with steam at a constant pressure 
and then freed from air in a chamber open to the 
atmosphère. Steam is admitted through a regu- 
lating valve 1 which is controlled by the pressure 
within the apparatus acting on a piston 22, so 
that such pressure is kept constant. The heater 
3 is divided into four chambers 4, 6. 9, 10, and 
feed water to be heated is supplied from a tank 
26 to a perforated pipe 7 in the chamber 4. so 
that it is'heated by contact with the steam. The 
water falls through a perforated plate 8 into the 
chamber 6, and is forced by the steam pressure 
into a chamber 9 from which it overflows into 
chamber 10. The inflow of water is controlled 
by a valve in the pipe 27, operated by a float 23 
60 that the levol in the chamber 10 is below the
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top of the partition. The chambers 9, 10 are in 
communication with the air so that the gases 
liberated from the water may escape. A modi- 
fied apparatus is described in which the feed 
water is supplied by a pump 30. The surplus

c a bell shaped heating chamber b. 
pipes c is extended upward through the o en tray

ULTIMHEAT®
MUSEUM

d and is formed as a funnel to ireceive the incom- 
ing cold water. A pocket Ji open at the top may 
be fitted in the outer casing around the opening 
to the outlet pipe g.

water then overflows from the chamber 10 
through an intermediate chambefr 12 to a suction 
vessel 13 connected to the main feed tank 15 and 
to the pump 30 while the chamber 10 is con
nected directly to the main discharge pump 31.

2 2 0 ,7 5 4 . T i ld e s , T . R .  June 16, 1923. 
No Patent granted (Sealing fee not paid).

2 2 1 ,4 9 3 . D e u ts c h , S . Sept. 4. 1923. 
[Contention date'].

Heating liquide.— Gas- 
fired liquid heaters, in 
which the liquid is 
sprayed in direct contact 
with combustion pro- 
ducts, are provided with 
conduits 9, preferablv 
passing through the heat
ing chamber, through 
which a portion of tho 
gases are led directly 
from the burner 2 to 
the chimney 10 without 
contact with the sprayed 
liquid, to ensure a satis- 
factorv draught. In the 
examplo shown, liquid 
is sprayed downward 
from a nozzîe 13 and, 
falling around shields 11 
about the conduits 9, is 
collected in a cup 6 be- 
fore passing to the delivery pipe 8. Combustion 
products from the burner 2 pass between the cup 
6 and the casing and both inside and outside the 
shields 11, part also passing direct to the chim
ney by the conduits 9. That part that flows 
within the shields 11 serves to beat the liquid 
indirectly only, through the métal of the shields.

FIG.I.

Jntemally-fired boilers.—Belates to water 
heaters of tho kind in which the outer casing a 
is double-walled with a tray-like member d sup- 
ported within, from which is suspended by pipes

2 2 1 ,5 0 0 . S ie m e n s  -  S c h u c k e r t w e r k e
O e s . Sept. 4, 1923, [Convention date] .
Void [Published under Sect. 91 of the Act\.

Pced-ivater, heat
ing. —  A feed-water 
heater 9 heated by 
steam taken from the 
stages of a turbine 3 
serves as a hot-water 
storage chamber or 
is 60 connected to a 
se para te hot-water
storage chamber 19 
that water with- 
drawn from the bot
tom of the chamber 
is heated in the 
heater and returned 
to the top of the 
c ,h a m b e ir . The
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from
r may be 
t ie  steai

further heated by live steam taken 
steam supplv pipe 2 through a pipe 5. 

25 - - 28 controlling the supplv o f steam 
to the heating coiLs 15 - - 18 in the heater are 
60 oj'erated by the live steam pressure tliat when 
the pressure falls, the valves close, and when 
the pressure rises, the valves open. The opera
tion of a pump 32 in the bottom connection of 
the heater and storage chamber is so controlled 
by the live steam pressure tliat the supplv of 
water to the heater from the chamber increases 
as the steam pressure rises. Water of condensa-

2 2 1 ,7 0 2 . P a n sk y , A . Dec. 3, 1923.

tion from the heating coils is supplied 
heater by a pump 12.

to the

2 2 1 .6 3 7 . T ildes, T . S . Aug. 29, 1923.

Heating uater.—
’ A steam - heated 

kettle or boiler a 
provided with a 
6teain coil g has a 
removable displacer 
/ ,  so that the water 
is heated in the nar- 
row space between 
the displacer and 
thn boiler shell.

2 2 1 .6 6 3 . K o sle r , R . Oct. IG. 1923.

Digestcrs.— A digester comprises a vessel 8 
having at the l>ottom a conduit 11 connected tev 
water and steam supply pipes 12. J 4 respect ively 
and also to discharge pipes 17, 19. The pipe 14 
communicates with a steain-injector 16 supplied 
with steam from a pipe 24 which has a branch* 
controlled by a valve 26. or supplying steam for- 
wardly of the injector. The pipe 23 is connected 
to a source o f reduced pressure and the pipe 27 
communicates with the atmosphère. In opera
tion the material to be treated is placed in the 
vessel and steam under sligkt pressure is ad- 
mitted through the valve 26. When the 
material has been sufiiciently steamed, cold 
water is admitted through the pipe 12, the source 
of reduced pressure is put into operation, and 
the valve 25 controlling the steam injecter 16 is 
opened to cause the water to be circulated. The 
solution may be withdrawn and the residue then 
treated again.

Internally-fired boilers in which tire products 
of combustion rise into a firelrox and are thence 
conveyed for example through tubes c, down- 
wards to escape, beneath the lower edge, are pro
vided with a hood or canopy d which extends 
downward and outward from the lower end of 
the boiler to near the ground level and has the 
flue outlet e inclined upwardly. Spécification 
169.375 is referred to.

Réference has been dirccted by the Comptroller
to Spécification 10555/85.

2 2 1 ,7 4 4 . S u ttle , C. E .
Block-form boilers.— A 

heating unit, comprising a 
set of flue tubes d con
nected at top and bottom 
to tube plates c, c1 is re- 
movably suspended from 
an apertured' plate l in the 
upper part of a casing g 
and is detachably con
nected to a corresponding 
flange I1 in the lower part. 
In the example shown the 
tubes are spirally arranged 
and the connection at the 
lower end comprises a 
second plate ca secured by 
nuts on the tube ends and 
on a central stay rod h. 
Additional tubes k may be 
fitted extending between 
the plates or flanges L I1.

Referencc has been 
directed by the Conip- 
troller to Spécification 
6534/08.

Marc h 20. 1921.
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Heating water; feed-water, heating.—Appara
t s  for condensing steam or for cooling or heating 
fluids comprises a casing and a sériés of thin- 
walled open-ended vessels o f substantially 
c\lindrical form mounted on a rotating shaft 
and having on© end opening o f larger Taduis 
than the other. Liquid admitted to the cylinders 
at the narrower ends is spread by centrifugal 
force in thin layers over the surface o f the 
cylinders and is tlung out at the wider ends, ex- 
ciianging heat in passage with a fluid which may 
1)0 introduced into the casing at either end. In 
the example shown in Fig. 2, steam enters the 
casing a at /  and is condensed by cooling-water 
fiom the jet g spread alternately bv the rotating 
cylinders e*, e2, e3 . . attache d to the dises k l. 
k* fixed to the shaft c. In Fig. 6, which shows 
a pre-heater for liquids, the liquid to be heated 
enters at g into the rotor b comprising a single 
set of cylinders e. In a modification, a set of 
cylinders is arranged on each side of common 
•team and water inlets, while in a further 
example the entering fluid causes the rotation of 
the cylinders by striking blades formed on one 
end of the cylinders.

2 2 2 .3 5 7 . H a r b o r d , A .  E . Dec. 20, 1023.

Heating water.— A geyser comprises an outer 
cpsing 4 within which is mounted a sériés of 
unité, each consisting of a perforated annular 
tray 13, two truncated conical apertured mem- 
bers 14, 17, and a perforated circular tray 15 
between the cônes, which slope alternately out- 
uard and inward. In the example two units are 
shown, the lower delivering water heated in pas
sage to a collecting ring 7. Water passes to the 
nppermost annular trav 13 by distributing pipes 
12 from an inlef 10 carried by the cover 8. 
Cylindrical rings 16 surround the cônes at a short 
distance from the outer casing.

(For Figure sec ncxl column.)

2 2 2 .4 9 8 . C le v e la n d  M é t a l  P r o d u c t s
C o ., (Assignées of Fcsek. I f.) . Sept. 20. 1923, 
[Convention date] .

Heating water; water-tube boilers.—A thermo- 
static capsule 32 is housed in an extension 28 of 
the lower header 16 o f a tubulous water heater 
so as to operate to eut ofï the heating medium 
as soon as the whole of the water in a connected

CLASS 64 (i), HEATING LIQUIDS «fcc.

2 2 1 .9 5 7 . R ie » .  F . Sept. 21, 1923. No 2 2 2 ,3 5 7 .
Paient granted (Sealing jee not paid).
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tank is at th© xequired température» as 
len.^ed by hot water being supplied through 

ection 5 from the bottom of the tank.
lie coni [ue»nt exj>ansion of the capsule 32 is

the supply ot gas, 
burner 40.

)nseq 
transmitted bDv a rod 60 to a valve 57 controlling 

of gas. in the example shown, to

2 2 2 ,9 3 8 . C ross S o n s (N elson ), Zitd., 
J., and Cross. T . W . July 7, 1923.

TVashing • boilers• —  A 
portable domestic boiler 
comprises a rectangular 
pan within a rectangular 
casing. The casing A 
may be the same size as 
the top of the pan B tlie 
four sides of which con
verge towards the bot
tom, which may be
rounded, forming a space 
c for the passage of 
b u r n t gases. A gas
burner C  secured by
brackets c1 lias attached 
to it a tray D for 
condensation drips. A
wooden top E  having 
flanges e  mav serve as a

F I C . 2.

223 ,116 . B ru ster , O. Feb. 15, 1924.

Annular boilers.—Tn an annular hot-water 
boiler a, vertical ribs /  upon the firebox walls are 
eut away or notched as at x to form supports for 
the fire bars or shaking grate g. The upper sur
face y of the boiler is sloped to prevent lodgment
of soot. The usual circular opening in the hot- 
plate « may be covered by a grid of expanded or 
llha métal which would form a support for small 
cooking vessels.

table or as a cover for
2 2 3 .2 2 3 . H an ton , P . S ., and D ic k , J.

Oct. 9, 1923, [Contention date'].
an open pan.

Reference has been directcd by the Comptroller 
t » Spécification 8593/03, [Class 126, Stoves &c.].

2 2 2 .9 5 9 . A llin , J . M . July 11, 1923.

Washin g-boilers. —  Comprises an intemally 
corrugated cylinder 1, a water chamber 2 of re- 
duced diameter and adapted to be lowered into 
a pot-hole in a kitchen range, water circulation 
passages 3 being arranged between the cylinder 
and water chamber, a four-vaned rotary stirrer 
6, and a perforated sheet 13 supporting the 
clothes to be washed.

Intemally -  fire d boilers; 
icater supply. —  Tn water 
Ivaters, cold feed is ad- 
mitted through a pipe 10 
through the wall 5 of a cen
tral coned flue to an open Ü  i
bottomed tube 11 which 
lias an aperture 13 at its 
top end. \Vithin this tube
is a casing 14, containing the enlargement of a 
tul>e. 15 filled with expansible fluid and connected 
to a capsule 18 controlling a spring pressed valve 
24 of the gas supply to tlie burner 6. As shown, 
the heater comprises an upper non-flued portion

F I C . 6
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A

2 connected l>v short tubes 3. 3a with a lower 
part 1 having a central due 5 delivering to a 
space 34 separating the parts 1, 2 and com- 
municating with an annular due space 7 within 
the outer insulating casing 0. The draw-off pipe 
27 extends downward through the water-space 
and draws frorn a domed extension 29 of the 
upper part 2. Modified arrangements of the parts 
10, 11, 14 are described in which the cold feed 
is directed on to the top of the tube 14, the tube 
11 is made oval in shape or, as shown in Fig. 6, 
the feed is admitted through a pipe 11 surround- 
ing the tube 14, into an outer casing 42 with 
apertures 13, 43.

2 2 3 .4 8 3 . B a rra lc t, J . H ., and 
O eyscrs, Iitd . March 3. 1924.

ULTIMHEAT® 
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F I G . 2 .
Geysers.—Internai and ex- 

ternal water holding casings 
d, /  are connectai by mcans 
ot a cylindrical IkxIv a with 
radial apertures a* and a cir- 
cular seating a \  l>earing pack- 
ing e against which bears a 
facing ring b to which the 
outer wall of the inner casing 
/  is secured. The outer face 
of the body a is secured to 
the outer wall of the casing d 
and the seat a1 is secured to 
the inner wall. The whole is 
made liquid-tight by a screw 
c engaging a thread in a boss in the centre of a 
bridge piece b1 intégral with the ring b.

2 2 3 .5 5 1 . H u ytcen , Ii. B ., and H uygrcn , F . C. Oct. 15, 1928, [Convention dote].

Intemally.fired boilers.—A boiler has 
two separate shells placed end to end, 
one shell 4 containing a iurnace flue 
5 and the other shell 9 containing 
smoke-tubes 14, 15, 16. The front 
tube plate is recessed to form a smoke* 
box 21 and tlie. rear tube-plate 13 is 
recessed to form a smoke-box 19. The 
furnace gases pass through the smoke- 
tubes 14 to the rear smoke-box and re* 
turn through smoke-tubes 15 to the 
front smokerbox, from which they pass 
through the smoke-tubes 16 to an out- 
let flue 26. When a dam per 25 in the 
smoke-box 19 is opened, the gases 
pass from the smoke-lnix directly to 
the outlet flue. The front smoke-box 
has a removab'e front plate 23. The 
smoke-tubes 15, 16 are of relativelv large
diameter. The boiler shells are secured together 
bv bolts 17. One shell mav serve as a water

heater while steam is generated in the other 
shell.

2 2 3 ,7 8 0 . Z e it l in ,  H . Jan. 10, 1924.

Intemally.fired boilers.— A raised conical bot- 
tom is provided with water-holding radial vanes 
c tapering iuwards and closed at the bottom but 
open to the main water-space at the sides and 
top. Through the centre of the coned chamber 
dépends a vaned draw-off pipe e , / .  shown in Fig. 
3. the top g fitting into a star-shaped opening 
m the roof of the chamber. A coned cover l is 
spaced from the raised bottom and is provided 
with a steam vent p. A removable cap * is fitted 
to the vent and, if desired, steam g*ne»rated be- 
neath the cover /, iustead o f passing under the 
cap into the main body of water in the boiler a, 
may be led awav for any other domestic use. 
Hues k lead combustion products to beneath the 
boiler.

%
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CLASS 64 (v , HEATING LIQUIDS &c.

1923| [Convention date].

Feed - water heat- 
ing.—A feed-heater 
comprises two nests 
of uater-tubes b each 
connected to a com- 
partment of the 
header e on each side 
of the dividing plate 
e1, and also connec
ted to the tube plate 
b2 of a header c free 
to move longitudinal- 
ly, a drain tube c l 
sliding in a stuffing 
box d. Steam is ad- 
mitted to the outer 
casing a. A valve 
for by-passing water _ _
from the heater com- 7; 3n  fTc |?—1 
prises a spindle j  j f ] mjJ
with right and' left ÿ v *
handed threads, up- 
on which work two ^  "&=>'
valves fc, caused to
close either on to seats m or m1 by rotation of 
the spindle, being prevected from turning by 
wings l.

Block-form boilers.— A boiler for a combina
tion range is provided with a flue 3 comprising 
horizontal and upwardly directed portions; in a 
modification, the boiler extends upwardly to form 
the grate back. In either form, the part of the 
boiler below the flue mav l>e replaced by fire- 
brick blocks. In the form shown in Fig. 6. the 
boiler is provided with a recess 23 in the rear 
face and is supported on a block 24 having a 
recess 25 in the upper face, the flue being formed 
bv the recesses. Fuel mav be fed to the firete
through the boiler flue by removing the hot- 

plate cover 16. Spécification 132,674, [ Class 126, 
Stoves &c.], is referred to.

2 2 4 .2 1 9 . Tiragre et V en tila tio n  
IVIécaniques. Oct. 30, 1923, [Convention 
date]. Void [Published under Sect. 91 of the 
Act].

FI C I. FI G 2

Hcating air.— Fluids, the heat of which is to 
be exchanged. flow through adjacent conduits 
into both of which a movable member pénétrâtes 
through slits in the walls, kept obstructed by 
the member itself. In the example shown, for 
heating air by the heat o f waste gases, a sériés of 
rotating dises h extend into the two ducts a, b 
through slits i in the dividing wall c which is 
bowed as shown to form a covered or uncovered 
cbannel for the rotating spindle / ,  or mav be eut 
across for the saine purpose. Other moving 
solids, for example, endless bands, rotary cônes, 
or siiding prisms may be used. Scrapeirs may 
be used to pack the joint at the slits and by the 
use of differing pressures in the conduits one 
fluid may be kept from an y undesired admixture.

2 2 4 ,5 3 2 . B a sin , J . Nov. 5, 1923, [Con- 
v eut ion date].

Boilers; annular boilers.—Partîcularly for use 
in kitchen ranges or with other ovens, a boiler 
1 enclosing the movable fire grate 2, is connected 
by upper and lower tubes 3, 7 with collectors 4 
6 which hâve tubes 5, 8 extending between them 
encirciing the oven. Flow and return pipes for 
external circulation o f hot water are connected 
to the upper and lower collectors respectivel 
A damper 11 Controls the passage of hot gases 
which mav pass round the oven among the tubes 
5, 8.
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2 2 4 ,5 4 5 . In tern ation al G eneral E lec 
tric Co., In c ., (Assignées of AUgemeine 
FAektricitdts-Ges.). Nov. G. 1923, [Conven
tion date].
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air to the bottom of the tube nests. The feed- 
water enters the $rst heater through the 
and rises through the inner tubes 14

pOrC 4 
and de

scends through the outer tubes 15 to a collector

Heating water; feed-water, heating.—Water, 
particularly boiler feed-water, is heated by col
lecting in a closed tank the volume required for 
a certain period of time and heating it up to the 
desired température by exhaust stearn from an 
engine which Works with a constantly increasing 
back pressure and which is loaded with say an 
electrio machine taking the variable output of 
the engine. Several collecting tanks receiving 
the exhaust from engines may be used the tanks 
being used one after the other to heat the water. 
Water may be heated in a collecting tank onlv 
over a part- of the range of the desired rise in 
température, the further heating being effected 
by tapped steam of constant température or by 
live steam. The water of condensation accumu- 
lating in the condenser /  of a main engine a 
during a certain period of time is passed into 
collecting tanks g , h alternately, and is heated 
to say the température of the boiler steam by 
exhaust steam from an engine b operating an 
electric generator e. The heated water is taken 
from the tanks in tum and conducted to the 
boiler, a flue-gas preheater, another preheating 
deviee, or to an intermediate container i, from 
which it can be withdrawn QvS required.

224 ,945 . G u y, H . Ii., and M etro p o litan - 
V ick ers E lectrica l Co., L td . Aug. 17,
1923.

Feed-water, heating.—In apparatus for use in 
conjunction with steam condensers and compris- 
ing a steam-aetuated ejector and a tubular feed- 
water serving to condense the ejector discharge, 
the feed-water heater is provided with inlet and 
outlet compartments for the water at one end 
onlv. and the diffuser of the ejector projects 
axiallv and centrally into the tube nest of the 
beatcr. The apparatus may comprise ejectors
and heaters in stages or sériés. In the arrange- 
ment shown, ejectors 19, 20 hâve their diffusers 
-1 >ui!t into the tube nests 16 of feed-water 
neaters 1, 2, which comprise vertical casings 3
k 'Vrî*1 tubes 14, 15 and transverse
naines 18 . Tubular extensions 22 are fitted to 

te diffusers to direct the discharged steam and

10 from which it flows through a port 5 to the 
inlet port 4 of the next stage of the heater. The 
heated water leaves the heater 2 through the 
l»ort 5.

2 2 4 .9 6 1 . M cC lellan d , N . E . Aug. 22, 
1923.

Heating water; bloclc-foryn boilers.—In hot-
water System for buildings &c. having an elevated 
tank A 1 supplied by or combined with a feed 
tank A0, and connected with a boiler or boilers 
E, K by a direct riser-pipe F  and parailel return 
circuits C, G, the riser-pipe feeds to the tank 
A* at one end, from which end the return pipe 
G leads through the distributing mains to join
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VIRTUAL MUSEUM ther return C which draws from the cold 
e*ni of the cistern A 1 and leads to a point below 
the boiler and the lowest tapping point, both 
returns feeding to the upper end of the boiler 
or boilers through a ft-bend. The tank A 1 
may hâve depending baffles J to prevent un- 
due admixture of the hottest water with cooler 
water. The auxiliary boiler K is preferablv 
cylindrical with rounded ends and may be hori
zontal. A vapour chamber L is provided and the 
flue K may pass through the tank 0 .

2 2 5 ,5 5 7 . S tierle , K.. Nov. 28, 1923, 
[Convention date]. Void [Published under 
Sect. 91 of the Act].

F I C . 5. FIC.I.

ing water comprise heaters of small capacity and 
of substantially flat form situated in a horizontal 
j>osition and immediately in contact with the 
source of heat eitlier above the région of combus
tion, between the région of combustion and a 
vessel being heated, or Immediately below to 
utilise heat radiated downwards. In one ex- 
arnple, a gas burne>r 2, Fig. 1, with fîame orifices 
5 is combined with a water heater comprising a 
central chamber 4 connected by radial pipes 9 
to a ring pipe 8 bearing bosses 11 for supporting 
a vessel to be heated. The flame orifices mav 
pass through the centre of the chamber 4. For 
a solid fuel cooking stove, Fig. 5, the flat cham- 
ber 25 is connected by pipes 2(5 with a vrtical 
chamber 24. The two parts are mounted as 
shown in the pat-h of hot gases and at the back 
of the fire grate respectively.

Feed-water, heating.— Giljls on the tubes of 
economisers are formed so as to form, when the 
heater is assembled, conducting walls for flue 
passages among the tubes. This may be effected 
by making them square* and of such a size t-hat 
the gills on adjacent tubes are contiguous.

2 2 5 ,5 7 1 . Crelabert, S . Nov. 30, 1923, 
[Convention date]. Void [Published under 
Sect. 91 of the Act].

Small liquid heaters; water-tube boilers; block- 
form boilers.— Devices for heating and circulât-

2 2 5 ,5 7 6 . B ritish  T h om son -H ou ston  
Co., Iitd ., (Assignées of Robinson, E. L.). 
Dec. 1, 1923, [Convention date]. Void [Pub
lished under Sect. 91 of the Act].

Feed-water, heating.— In a steam power plant 
ccmprising a multi-stage turbine exhausting into 
a condenser and supplied with steam from 
boiler fitted with an economizer, feed is supplied 
to the boiler directly through the economizer 
and also directly through a number of heaters 
heated by steam taken from the stages of the 
turbine. " Water is supplied to the boiler 7 
supplving steam to a turbine 1 by a pump 14, 
which forces water through the economizer 13. 
and also by a pump 15 which forces water 
through heaters 20 heated by steam supplied 
through pipes 22 from the» stages of the turbine.
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The water is drawn from a réservoir 6 into which 
tna condensate from the condenser 4 is dis- 
charged. The air and fuel supplies to the boiler 
bu mer 11 are heated by steam taken from the 
stages of the turbine through pipes 28 and coils 
27.

ULTIMHEAT®
VIRTUAL MUSEUM

time hot water flows from the boiler tl rougi i a 
pipe 28 into the upper part of the oUu.U»i.

hen the valve 3 is closed, hot water is forced 
into the boiler through the pipe 28 by the water 
entering the lower part of the chamber.

2 2 5 ,8 9 8 . W ith ers,
Evaporator-Akt.-Ges.).

J. S ., (Deutsche
July 11, 1923.

FIG.4.

Feed-water, heating.—To prevent overheating 
in the economizer 21, Fig. 2, when the pressure 
cperated feed valve 3 is closed, a valve 23 in a 
by-pass may be so operated by a thermostatic 
device 22 that a flow of water is maintained be- 
tween the economizer and the boiler. A per
manent small flow is maintained through a valve 
25. In a modification, a constant flow of water 
is maintained through the economizer, excess 
water being received when the boiler feed re- 
quirements are small by an equalizing chamber 
from which it is subsequently withdrawn when 
the boiler feed requirements are large. A ther
mostat increases the flow of water through the 
economizer when the wiater température rises 
and decreases it when the water température 
falls. The flow is also controlled by a float in 
the equalizing chamber. Water overflows from 
the equalizing chamber back to the feed tank. 
In a further modification, the equalizing chamber 
31), Fig. 4, is connected to the boiler steam and 
water spaces and serves as a storage chamber. 
^  hen the pressure operated valve 3 is fully open 
the feed pump 36 takes water from the lower 

•par* of the chamber 39 in addition to that sup
plied through the economizer 21. At the same

2 2 6 ,5 9 0 . B eard , J.

Water-tube boilers.—  
A sériés of straiglit 
lengths of tube 1 united 
at the ends by screw- 
ing into bends 2 to 
form a sinuous pipe is 
mounted in front of the 
fire-back 4 of an open 
fireplace or stove the 
lowermost tube being 
preferably further from 
the back than the top 
tube. The tubes may 
be supported by ledges 
5« in the side cheeks

Sept. 20, 1923. 

FIG.I.

5. The tubes are preferably o f copper screwed 
at the ends right- and left-handed and the bends 
o f gunmetal.

2 2 6 ,8 9 0 . P erk in s, F . A ., and P erkins,
J. E . S . Oct. 3, 1923.

Set-pans.—In an atmospheric boiler mounted 
in a fire-box and intended particularly for use Ln 
sterilizing dairy utensils, the capacit-y of the 
boiler below a draw-off tap, the size of the fire- 
box and the kind of fuel used are such as to 
allow the fire to be made up to the full capacitv 
of the fire-box, after the water lias been drawn 
off down to the level of the draw-off tap, and the 
boiler left unattended until the fire is burnt out 
without ail the remaining water being 
évaporated. A cvlindrical boiler 1 supplying
steam to a sterilizing chamber 14 is mounted on 
a fire-box 7 fitted with a baffle directing the hot 
gases through a jacket 8 around the lower part 
of the boiler before thev escape to the chimney 
6. Water is supplied through an external or 
internai pipe 10 extending slightly above the top
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The hot water above the draw-off 
y be used for washing purposes. Ar- 

b’e sterilized may be placed in a per-

forated cage or on a shelf supported on brackets 
18 inside the boiler. The cover 2 is secured by 
a bridge-piece 4 with a central screw 3.

2 2 7 ,0 5 9 . S u m iyam a, R . July 15, 1924.

Fced-ivater, heating.— In a feed-heater for 
locomotives, two or more auxiliary tanks 2, 2 l, 
are connected in sériés, the first being supplied 
direct from the main tank of a pipe 4, the last 
being connected to the feed pumps 13. Exhaust

steam from the cylinders 7, 8 after passing 
through oil sépara tors 1, l 1, is led to the tanks 
through pipes 10, 11. Air-escape pipes 12, 12* 
are fitted. Spécification 212.475, [Class 123 (iii), 
Steam generators &c.], is referred to.

227 ,131 . T ita n -P a te n te  A k t .-G e s  ,
(Assignées of A'i’ss, J). LeJàcs-). Jan. 4, 1924,
[Convention date].

Fced-water, heating.— Water is injected under 
a hood vi in a steam dôme and falls over a sériés 
of superposed trays b1 - - 5e supported therein by 
brackets on the sides. Each tray has a number 
of compartments formed oy radial baffles 8 one 
of which is higher than the others to cause the 
water to move round the tray before falling over 
the edge of a cut-away part y of the rim at which 
point also the tray is narrower. The gaps y on 
adjacent trays are relatively displaced. The 
water passes" to a mud collector d which can be 
blown out through a pipe /.

2 2 7 ,1 5 6 . M u rray , T . E . Sept. 24, 1923.
Water - tube boilers. —  The 

walls around the furnace of a 
boiler consista of groups of 
spaced vertical pipe-like mem- 
bers with welded or drawn 
flanges or plates which close the 
spaces between the members. 
The spaces between the mem
bers 20, Fig. 1, forming the side 
and end walls of a water-tube 
boiler are closed by plates 42. 
Each member may be formed 
by welding two channel irons 
together along their edges. The 
roof sections may also be 
formed o f channel irons. The 
vertical members are connected 
to top and bottom horizontal 
headers. The front and rear 
groups are connected by water 
tubes 62. The outer "surfaces 
cf the walls are covered with
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heat insulating material reinforced with woven 
wire. In a boiler having transverse headers 
connected by water-tubes, the headers are con
nected to the top o f the front and rear walls and 
to the hollow root. The walls may consist of a 
group of spaced pipes 86, Fig. 7, with inter- 
inediate I or T irons 00, the flanges of which 
are welded to the tubes. The spaces between 
the tubes 86**, Fig. 9, are closed by overlapping 
plates 100. The boiler tubes 102," Fig. 10, are 
of square section and hâve T irons 106 welded to 
o - drawn on them to close partly or wholly the 
spaces between the tubes. Groups of "tubes 
foimed in this manner may be used to form the 
walls.

2 2 7 .2 0 6 . Fox, S ., A u sten , F . H ., and 
Y o u n ç , E . C. Oct. 13, 1923.

227 ,241 .
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Jntcrnally - fi r e d 
hoilers of the type hav- 
jng a division plate C 
forming two separate 
s u p e r p o s e d  water 
spaces A , B in one 
unitary structure hâve 
the top o f the upper 
space A closed by a 
détachable cover a1 
or provided with a 
cylinder a2 which con- 
stitutes a continuation 
of the water space.

2 2 7 ,3 4 4 . N ew ham , G ., and H illary ,
H . B . May J.'.

I)iij(8tcr8; boiUng-pans.
— In apparatus for heating 
eoncentrating and vacuum 
treatmenfc of sugar solu
tions in making confec- 
tionery the pans are 
mounted on a vertical or 
horizontal frame which 
can be rotated to bring 
the pans in succession 
below the connection 
to the vacuum system.
As shown in the Figure, 
three pans a, b, c, are 
mounted in a frame d on 
a horizontal axis c. To produce a tight joint 
with the union /  o f the vacuum System, the pans 
or the frame are mounted in résilient or flexible 
bearings.

227 ,241 . Edgrar, D . K.. Nov. 7, 1923.%
Heating water.—A storage tank a for hot 

water supply bas an auxiliary tank b within it so 
that it is wholly or partly jacketed by the water 
in the tank a and beats the water by conduction. 
Th-î primarv flow and retum pipes c, c1 of the 
boiler and the secondary flow and retum pipes i, 
d ‘ of the distribution system are connected solely 
with the auxiliary tank. A cold water inlet a1 
opens into the lower part of the main tank and 
a connection e joins the 'upper part of the tank 
a with the lower part of the tank b. In the 
modification shown in Fig. 2 the inner tank is 
constituted by cylindrical baffle plates b1, ba 
attached to the bottom and top o f the tank re- 
spectively, forming between them a passage e1 
which replaces the connection c, Fig. 1.

(I ot Figures sce next column.)

2 2 7 ,5 6 5 . Schofield, Zi. Nov. 9. 1923.

Portable heaters.—In heaters of the type em- 
ploying a bell-float 2 which rises or tilts on
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VIRTUAL MUSEUM , J A Agénéra- n of steam and actuates the gas cock 
_ _ _  ^  contre!! the heating, a relief-pipe 1 is pro

vided Teading from under the float to the outside 
and controlled by a cock 3 which may be actuated 
simultaneously with the draw-off cock 4, and/or 
the main gas control cock 5. On opening the 
cock 3, the iloat falls and the full heating effect 
is obtainable at once without the usual delà y 
caused bv the introduction of cold water.

2 2 7 ,8 4 3 . Collard, C. Jan. 14, 1924, [Con
vention date]. Drawinga to Spécification.

Digc8ter8.— The Spécification, as open to 
inspection under Sect. 1)1 (3) (a) comprises the 
application of the process of extracting gélatine 
described in Spécification 166,896 to the extrac
tion oi ail soluble substances and the apparatus is 
modified *o as to be suitable for the évaporation 
of the solutions obtained. This subject-matter 
does not appear in the Spécification as accepted.

2 2 8 .0 1 2 . X irsch m a n n , I-. Feb. 4, 1924. 
S o Patent granted (pealing jee not paid).

FIG .4. F I C .1.

Heating Jiquids. —  A 
liquid heater comprises 
a casing a having a 
conical partition in its 
lower part surmounted 
by a fine b with spaced- 
out hood c. Jets /  for 
spraying liquid upwardly 
are fittod on a pipe d around the flue and below 
it so tlmt drops of liquid are forced upward in 
contact with the heating gases arising from be- 
neath the hood c and fall into an annular collect
ine space. The jets /  are made o f soapstone and 
hâve two converging bores intersecting at an 
angle at the top surface of the jet- A gas bur- 
ner for use with the apparatus comprises coal 
bumer tubes connected bv radial passages with 
distribution passages f in the sides of a central 
cône and communicating with a mixing tube g. 
In a modification the liquid may be heated by 
contact with air rising from a conical arrange
ment of electrically heated résistance wires which 
replaces the gas burner.

228.031,
1924.

B ow erbank, J. W . March 25,

FIG.I.

Washing-boite r8.— A water-circulating device 
for insertion in domestic washing boilers com
prises a base plate 1 of double conical form with 
its apex disposed downwards and having peri- 
pheral perforations 13. A screwed central sup- 
]>ort 2 lias mounted on its lower portion a per- 
forated dise 5 having a scalloped edge which 
serves to raise the clothes from the base plate. 
An upper portion 3 screws on to the tube 2 and 
terminâtes in radial outlet tubes 4 which deliver 
the water in circulation on an upper wire frame 
9, the position of which relative to the tube 3 is 
regulated bv a cam 14. The device is secured 
in position by a cross bar 17 releasably clipped on 
either side of the boiler or by a sliding-bolt on 
the inside of the boiler adapted to engage with 
an upstanding tube on the edge of the top sur
face o f the conical base.

2 2 8 ,0 3 2 . B ow erbank. J. W . March 25,
1924.

FIG.I.
Washing - boilers.—

A construction of wash- 
boiler comprises the 
combination of a boiler 
8, an outer lieat- 
retaining casing 3, a 
gutter-shaped rim 5, a 
l i i  fitting the rim and 
provided with a conduit 
2# shaped to retum 
condensation water to 
the boiler which also 
serves for removing 
surplus steam il desired, and means for heating 
the boiler which may be of the type described in 
Spécification 228,03<), [Class 75 (i), Buraers &c.]. 
The casing 1 may comprise inner and outer 
métal sheets separated by asbestos or the like 
3*. The bottom of the boiler may be provided 
with studs 9 to increase the heating surface. 
The lid mav hâve a glazed sight aperture 12. A 
circulating device 16 as described in Spécification 
228,031 may be used.
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Heating air.— Air drawn into a casing by a 
lan 6 is divided into a plurality of jets which 
are* caused to impinge repeatedîy on the walls 
of a heating element 7 by baffles 8 supported by 
lugs d. Each set of baffles comprises triangular 
parts c connected alternately at the top and bot- 
toir. by the closing members b forming chambers 
which are open on the side facing the element 
7. Uprising air meeting the sloj)ing tops b of 
the cham!>ers in the lowest row is caused to strike 
the element 7 and passing laterally, rises to the 
mixing spaces m  whence it passes to the next 
set of chambers where the operation is repeated. 
The element 7 may be heated by steam or 
electricitv or may be directly fired as by gas.

2 2 8 .1 5 8 . B a e tz , H .
vention date],

FIC.l.

Jan. 25, 1924, [Cow- 

FIG.2.

2 2 8 .2 1 7 . O w en . W . H . Sept. 3, 1923.
Drawinga to Spécification.

Feed-water, heating.— In a furnace the air 
supply for combustion is heated in two stages as 
described in Spécification 150,065, [Class 51 (i), 
Fumaces and kilns, Combustion apparatus of]. 
According to one modification, a feedwater heater 
may be arranged between the two sections of the 
air heater.

2 2 8 ,2 1 8 . O w en , W . H . Sept. 3, 1923.

Heating air.— An apparatus for heating air, 
more particularlv pre-heating air for combustion 
by utilizing the beat of waste gases, consists of 
métal sheets or cells arranged in groups to form 
éléments for easy assembling Ln or removal from 
the casing of the heater. In the arrangement 
shown in Figs. 1 and l a the plates 1 are separated 
by packing strips 2 and held by rivets. The hot 
gases pass between the cells in the direction of 
the arrows 7 while the air enters the cells through 
the space 5 and leaves by the opening 6. Guides 
and stiffeners may be secured in the air cells. or 
the sides may be indented to form rims. The 
ends of the plates 9, Fig. 1 f  may be welded or 
turned over as shown at 10. In another modi
fication, the cells are fonned o f a continuons 
strip 1, Fig. Is, and are held rigidly together by 
a binding strip. The bundles of cells are insertod 
in the casing through an opening closed by the
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doors 4X, Fig. 2°. By-pass passages 5* are pro
vided with dampers Ï0X so that the a.**
pass straight through the casing when desired.
Ducts may be provided so that air may be taken 
off at various températures. The heating cells 
may be arranged in tiers 1°, 2°, as shown in Fig.

3 and the air passes through the two in sériés. 
In another modification the air and gases pass 
through the heating éléments in directions at 
right angles to each other. When used with 
steam boilers of the cylindrical marine type the 
heater 5, Fig. 5 is placed above the smoke box 
e so that the waste gases pass through it direct 
to the chiinney. The inlet and outlet air ducts 
c, d are arranged between the heater and the 
boiler a so that the air flows in the opposite 
direction to the waste gases. Steam or air pipes 
for blowing out soot are placed where désirable. 
Different metals may be used for the plates in 
different groups in order to resist corrosion.

228 ,296 . Jones, E . W . Nov. 23, 1923.
FIG.2.

Feed-water, heating.— To assist in the replac- 
ing of tubes in the economizer the headers w1 at 
one end are made L-shaped in cross-section, the 
L ’s being arranged in pairs back to back so that 
spaces are left for the réception of the ends of 
the tubes prior to lifting them vertically into 
their proper position.

2 2 8 .3 2 7 . V a te s , W ., and V a te s , S . Jan.
18, 1924.

Heating air.—The air leaving the impeller a 
of a pump passes through the volute paths 
formed by the partitions c arranged around the 
impeller, then through the heating device f 
which may consist of steam pipes e with gill 
plates, and then enters the volute formed by the
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?asing The number of partitions b may be 2 2 8 .4 4 3 . E k strôm , J . July 21, 1024. 
^ ensure an even heating effect and

the space between partitions may be subdivided 
by auxiliary partitions.

FI G .2.Heating . air. — A âuid 
heater, for example for 
heating air by ineans of 
combustion products, com
prises a sériés of plane métal 
sheets 6 separated by corru- 
gated sheets 7, 8, of which 
the corrugations extend in 
directions at right-angles in 
adjacent sheets. The wliole 
are mounted in a casing 1 
having an inlet 2 and outlet 
3 for the medium and a simi- 
lar inlet and outlet. at righfc 
angles thereto, for the other. The plates are 
pressed together by screws 0 or springs, and 
suitable means are provided for preventing the 
deformation of the corrugations undor pressure.

2 2 8 ,5 2 1 . L in ley , J . A . Feb. 1, 1024,
[ Convention date].

Heating air.— Apparatus for purifying &c. the 
air in chambers lor storing food &c. comprises 
a portable base 1, on which are mounted intake 
and delivery headers 6, 7 having radiating receiv- 
ing and delivery pipes 8, 0, and a number of 
valve-controlled * treating tanks 10, 11, 13, 15 
through one or other certain combinations of 
which the air is drawn by a fan 4. The tanks 
may contain heating or other means for treating 
tho air. The base is mounted on wheels, one

/> FIG. I.

or more of which may bave ad jus table l>earings. 
The motor used for driving the fan may be 
arranged to propel the apparatus.

2 2 8 ,5 5 9 . F orssb lad , N . R . Jan. 30, 1024, [ Convention date].

F IG .2.Heating air.— A heater for air for 
combustion comprises two separate 
Systems of channels 3, 4, one of which 
is formed by the intermediate spaces 
between the channels of the other Sys
tem, heat-conducting filling members 
in the forrn of corrugated métal plates 
14, open-ended pipes 13 Scc. being 
arranged in the channels in contact 
with the walls, to form a large num- 
ber of longitudinal passages. The 
chambers are pressed together by 
screw devioes 10. In the example shown m 
Figs. 1 and 2, the channels 4 for air contain 
tubes 13 the intermediate spaces 3, for hot waste 
gases, having inserts 14 o f corrugated sheet 
métal. In the modification shown in Fig. 5, 
both chambers hâve corrugated métal fillings 14, 
19 and the fluid passages are vertical. To clean 
the waste gas passages steam or air may bo blown 
in from a longitudinal movable distributor 21, 
soot being collected in a trav 23 moved corres- 
pondinglv. In a further modification each cham- 
ber mav hâve tjwo métal inserts corrugatted 

diagonally and arranged so thafc the corrugations 
cross one another.

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

tails of construction in which the pookets for 
air in Figs. 1 and 2 are stated to be made from 
U-shaped plates 2 the flanges 29 of which over- 

lap or they are separate fiat tubes, and in a
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modification the air passages are themselves U. 
shaped so that the inlet and outlet are on the 
sanie aide of a vertical flue in which the heater 
is set. Ihis subject-matter does not appear in 
the Spécification as accepted.

the exhaust to flow into the heater 
volume of the exhaust steam used 
may be kept constant or not 
a certain lirait.

1 ^ »
ULTIMHEAT®
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>r heating

2 2 8 .5 7 3 . In tern atio n a l G eneral E lec
tric Co., In c . Feb. 2, 1924, [Convention 
date J. Addition to 224,545.

Fced-water, heating.— In apparatus for heating 
water according to the method described in the 
parent Spécification, the heater is arranged out- 
sidt. the collector and the water of condensation 
is circnlated by a pump or the like from the col
lector through the heater and back to the col
lector. Water from the condenser of a turbine 
12 is pumped into a collector 1, from which it is 
v/ithdrawn and circulated by a pump 7 through 
a heater 8 supplied with exhaust steam/ Irom an 
auxiliary turbine 11. The heated water is col- 
lected in a tank 2 and is re-circulated through 
C e heater. When the water reaches the desired 
température, a valve 5 controlled by a regulator 
influenced by the water température or by the 
back pressure of the auxiliary turbine is operated 
to allow the heated water to flow into the boiler 
feed tank 8. When the tank 2 is emptv, a float 
9 so opérâtes a valve 4 that the pump 7 with- 
draws water from the collector instead of from 
th? tank *2 . The float may also at the same time 
so operate a valve 6 in the exhaust pipe that the 
exhaust is taken back to a lower stage of the 
main turbine or to a condenser. As the steam 
pressure in the heater and the température of 
the outlet water fall, the valve 5 is so operated 
as to place the collector again into communica
tion with the tank 2. A float 10 in the collector 
is so connected to the pump 7 that the pump is 
eut ont when the collector is empty. When the 
tank is full, the float 9 reverses the valve 4 into 
a position to allow circulation of the water from 
the tank, and also so opérâtes the valve 6 to allow

228 ,714 . R hodes, R . J ., and H o lt, B .
Feb. 19, 1924.

Washing-boiten. —  Enamelled galvanized or 
other metallic vessels for heating liquids are 
provided with fixed or pneferably détachable false 
bottoms designed to prevent the contents from 
contacting with the actual bottom of the vesséL 
The Figure shows an upwardly domed or dished 
détachable false bottom 1, which may be 
enamelled upon both surfaces, formed with per
forations 5, 6, and resting by means of the de- 
pending rim 2 on a continuous or interrupted 
shoulder 4 formed above the bottom of a clothes- 
boiler. The vessel may hâve a domed lid 7 
formed with a channelled edge adapted to engage 
with the upper edge of the vessel.

2 2 8 .9 2 0 . In tern atio n a l G eneral E lec 
tric  Co., In c ., (Assignées of AUgemeinc 
Flektricitats Gcs.). Feb. 5, 1924, [Convention 
date.] .

Fced-icater, heating.— The automatic cliange- 
over of the connection of an auxiliary turbine
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a plurality of interinediate stages of 
ine to another, or to live steam, is 

a regulator to maintain constant 
scme factor such as speed, pressure, or tempéra
tures. The Figure shows an auxiliary turbine 2 
with connections 4, 5 to intermediate stages of 
a main turbine 1 and a connection 6 to the main 
steam supply. A speed governor 10 opens valves 
8 successively whereby steam at a pressure to 
maintain the speed constant is supplied to nozzle 
groups 3. If the pressure in the connections 4 
oi 5 falls below the pressure in the first stage of

tu* auxiliary turbine 2 valves 11 automatically 
prevent back flow. The regulator may be a back 
pressure regulator for the auxiliary turbine» or if 
the exhaust is used for feed-water heating a tem
pérature regulator. Spécification 4528/12, 
[Class 110 (iii), Turbines A c .]t is referred to.

The Spécification as open to inspection under 
Sect. 91 (3) (a) comprises also an arrangement 
whereby the regulated steam may be taken direct 
without passing through the auxiliary turbine. 
This subject-matter does not appear in the Spéci
fication as accepted.

2 2 8 ,9 2 6 . Sch w artz, A . Feb. 9, 1924, 
[Convention date'].

Submersible heaters.
—  Ex te mal signs of 
ignition and combustion 
are avoided in a sub
mersible lieater which 
comprises a conical con
tainer a detachablv held 
against the lower end 
ol a casing A within 
which is a striker 15 
operated bv a lever K.
A cartridge b of a suit- 
able Chemical mixture 
evolving beat on igni
tion is enclosed within 
the container a and on 
raising the lever K a 
primer E is forced 
downward first through 
a protective laver of
sand e iuto the primer and mixture c. Ga«es
evolved eseape through the side apertures of the 
cap /  and are absorbed in part in the expansion 
chamber H. The device is adapted for immer
sion, container downwards, in small quantities of

liquid to be heated. In a modification the 
striker 15 is directlv pushed down by a suitable 
handle on the end, the absorbent material is 
packed round the upper part of the chamber A 
and the cap /  is inade an intégral part of the 
cartridge.

2 2 9 ,0 0 5 . S m ith , L . r .  Xov. 10, 1923.

Int email ij-fired boilers. —  A 
container 1 has a substan- 
tially central and vertical flue 
2 tapering at 3 to a duct 4 
which has one or more convo- 
lntions before passing out 
through the side of the con
tainer. Cross tubes 9 may be 
p r o v i d e d . Spécifications 
5882/09, 21315/09, and 112,646 
are referred to.

2 2 9 .0 8 1 . HUI, J. N ., and Corre, A . A .
Feb. G, 1924.

Boilers; tcashing-boilers.— A geyser, um , or 
other water-heating vessel has an auxiliary annu- 
lar chamber or chambers containing a small por
tion of water adapted to be rapidly heated dis- 
posed above or below the base and in communi
cation with the vessel through two apertures or 
sets of apertures arranged at different leve’s so 
as to facilitate water circulation therethrough. 
Fig. 1 shows an annular chamber 1 formed by 
the base 2 of a k<itle and by a ring 4 of trun- 
eated conical form disposed therebelow, two or 
more oppo^ed apertures 8, 9, providing commu
nication with the main body of water. Fig. 2 
shows a kettle provided with an annular chamber 
11 formed by a corrugation in the base and a 
closure pièce* 13, and with a chamber 12 in com

munication therewith and, by an aperture 
in the cover plate 14, with tîie main body 
water. . _ _ _
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2 2 9 ,2 4 2 . B eau v a is , G*. M . G . de.
11, 1024, [ Convention date].

Feb.

Fl CI. FIC.3.

229 .726 . R obertson , T .
Specialty Co.). Oct. 22, 1023.

FIG .4.

E ., (Power

FIC.I.

36 H

Water.tube boilcts.— Apparatus 
fo.* absorbing radiant beat from 
a furnace combustion enarnber 
adapted to beat liquids sucb as 
oil, or vapours such as steam, or 
to form part of the steam generat- 
ing surface of a boiler comprises 
an arrangement of métal pipo 
éléments H to form a structure with a substan- 
tially smooth heat-absorbing face, with channels 
L 1 ior the fluid in each element parallel to the 
lace and separated therefrom hy an intégral 
metallic wall of substantially uniform thickness. 
Fach element may comprise a plurality of sections 
b, b' connected end to end by means of sorewed 
or expanded internai nipples E. The éléments 
are supported at intervals by a métal irame-work 
C» and are each connected by flexible tubes C to 
headera I>. DA. Transverae slott K may be 
foimed in the face of the element to minimize 
distortion under heat. Fig. 9 shows one form 
of element in cross section although a single 
longitudinal rib B2 may be used instead of the 
î .vo ribs B*. At intervals over the area of the 
beat-absorbing face may be situated nozzles with 
radial apertures II1 connected to a pipe System 
HI for cleaning the surface by a blast of super- 
htated steam for example.

Hcference has been directcd b y the Comptrollcr

Ileating air— An air 
heater o f the plate type 
comprises fiat plates a 
spaced apart by mem- 
bers b placed so as to 
form the sides of alter
nat^ cells for air and 
heating medium the 
edges of the members 
h and of the plates a 
being fixed together by 
j>arts c which exert, 
preferablv elastically, 
a clamping action. In 
the modification shown 
in Fig. 4 the cells for 
one of the heat-ex- 
changing media are enclosed on three sides and 
provided with a baffle d so that entry and exit 
ars on one side only.

to Spécification 26846/03, [Class 1 
généra tors].

A
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229 ,728 . A llin , H . P . Oct. 23, 1923.

Jnternally - fi r e d
boilers.— A boiler stove 
comprises a water 
jacket I stirrounding 
the combustion cham
ber 4 formed with an 
enlarged uppor part 13 
overhanging the fire- 
space* its lower part ex- 
tending beneath the 
grat© as an inwardly 
protruding slioe 8, a 
hot plate 14 spaced above the top of the water 
jacket with a flue-passage theo-e-between and a 
flut-fitment 19 serving to provide a rearward ex
tension of the fiue passage and an auxiliary hot 
plate 25. An air-check 21 may be fitted in front 
of the auxiliary hot plate and a damper 24 in the 
flue-passage. The boiler may bave a counter- 
si.nk manhole door 15 in the top, with a cover 16 
to prevent corrosion. Spécifications 217.295, 
[Class 126, Stoves, ftc.], and 218,879 are referred 
to.

2 2 9 ,7 5 5 . F airw eath cr, B . Nov. 28. 1923.

\ FIC. 5^

Vtashtng - boilers.
— A vessel is pro
vided with two up- 
take pipes a1, o2,
slightly to one side of 
a diameter with the 
lower ends a*, a3 
flared to support a
perforated false-bottom b, a perforated top c and 
means for conducting dirty water outside the 
recept-acle. In the example shown in Figs. 2 and 
3 the lid e boars on its under side a sloping t.ray 
g and when placed in one position jets of water 
irom the nozzles at the upper ends of the pipes 
a1, a- deliver into the tray as shown, the water
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tbro
over TÎH

through a pipe ;. I f  the lid is turned 
180» and replaced the jets are delivered 
clothes to be treated. In the modifica

tion shown in Figs. 5 and 5a the lid bears a cas
ing C with perforated bottom G6 and the jets 
fit into recesses C1, C2 which are parfcly pockets 
and partly clear apertures as C4, Fig. 5<*. Nor- 
mally the jets deliver through the apertures C4 
into the perforated casing and on to the clothes 
&c. By rotating the lid and casing the jets may 
be caused to deliver into the pockets C1, the 
liquid returning to an annular tray B and thence 
to an outlet.

tion, steam that bas passed through the tubes * 
is led through a loaded valve into the upper part

2 3 0 .1 6 0 . Fotherjçill, Dec. 1, 1923.

Heating liquids ; feed-water, heating.— In heat- 
ing liquids by allowing them to fall on to a hot 
suilaee. as described, for example, in Spécifica
tions 171,757 and 190,064. the liauid is heated. 
before reaching the hot surface, by a heating 
agent, such as steam, supplied from an extemal 
source, whereby the extent of heating surface 
necessary to cause the liquid to “ flash ”  is 
diminished. As shown in the Figure, liquid, 
such as water, is fed into the chamber a through 
the inlet b and is heated by steam led in through 
the pipe- n and perforated annular wall w ; the 

ipe ti may be fitted with a loaded valve. The 
.iquid is distributed by trays t and falls on to the 
heated surface s, which comprises a tank of tubes 
to which steam is supplied irom the pipe l. The 
liquid is withdrawn by a pump h, a float /  
opérât ing the valve c controlling the supply of 
liquid to the apparatus. A modified form of 
apparatus is described in which the steam for 
preliminary heating is introduced below the sur
face of the treated liquid. In a further modifica-

Internally.fîred b o ilers— A boiler fitted with 
an expansion pipe 9 and an expansion chamber 
10, as described in Spécification 16804/07, is so 
connected to a storage cylinder 1 that the water 
in the cylinder is heated by circulating through 
the boiler and is subsequently used as feed water

I C O

2 2 9 .7 9 7 . Fow ler, F ., M alco lm . W . S ., 
and Coalbrookdalc Co., Iitd . Dec. 13,
1923.

Block-form boilers.—
An upright boiler 4 at 
the back of an open fire- 
place, or of a combined 
open flreplace and cook- 
ing-stove is provided 
with flues 7, 8 at front 
and rear, the flues being 
in direct communication 
with the grate at their 
lower ends. The boiler 
is provided with an 
arched flue 10 leading to 
the back flue 8 ; alter- 
natively, an arched flue 
in the* bottom of the boiler, or a plain boiler 
raised above an inclined plate at the rear of the 
grate, may be employed. In each case the flue 
slopes downwardly to the grate to avoid lodg- 
ment of ashes in it.

of fhe chamber, and the float /  is arranged to 
control the supply of steam to the pump h.

2 3 0 ,1 9 5 . Jackson B oilers, L td ., and 
H argreaves, H . Dec. 13, 1923.
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when a demand is made upon the boiler. The 
boiler and cylinder are connected at the bottom 
by a pipe fitted with a valve 15, and at the top 
by a sleeve 17 and by a pipe 13 opening into the 
expansion pipe 9 and fitted with a valve 14. 
When the valves 14, 15 are open, water circu
lâtes froin the cylinder through the boiler, and 
when the valves are closed, heated water flows 
from the top of the cylinder through the sleeve 
17 into the boiler. Cold feed supplied through a 
bail valve 2 is directed downwards to the bottom 
of the cylinder by a plate 3.

2 3 0 .4 7 9 . B ritish  T h om son -H ou ston  
Co., Xitd., (Assignées of Richardson, E. L.). 
March 6, 1924, [Convention date].

2 3 0 .5 2 5 . O au sd en . A . H .

FIG.I.
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Fced-water. heating. —  The supply of low- 
pressure steam from a source other than the 
main turbine, for heating feed-water in a heater 
12 is controlled æcording to the pressure of this 
steam and the température of the water leaving 
the heater. In the example, the supplv of steam 
from the main 2 to the auxiliary turbine 17 is 
regulated by electrieally controlled valve means 
21. The exlmust from this turbine passes to the 
heater 12 to beat condensate, from the main tur
bine 1 and condenser 4, which passes by way of 
the conduit 11 from a heater 9 supplied with 
steam from a low-pressure stage of the turbine
1. Electrioal contacts 29. 34 and 30. 35
are connected so that each pair is in sériés. A 
pressure responsive device 32 with bridge-con
tact 31 is in communication with the exhaust 
steam pipe 16 and a thermostat 38 with bridge- 
contact 36 is connected to the outflow 13 from 
the heater 12. When both pressure of steam and 
température of water rise or fall current passes 
to actuate the valve device 21 to diminish or 
augment the supply of steam to the turbine 17 
and hence to the heater 12 .

Geysers.— In a geyser the water nses in an 
annular casing and then flows downwards over a 
sériés o f trays with spiral corrugations. The 
annular casing 2 resta freely on a sheet métal 
wall 3 which is supported on a pedestal 7 having 
a trough 6 to collect water of condensation. The 
plate 8 is provided' with a central aperture 9 and 
also with a circular sériés of small openings not 
shown. Two sériés of trays 13. 14 are supported 
by rods 11, the trays having alternate peripheral 
and central apertures 16, 17. The lowest tray is

Cided with a discharge pipe 20. A gas or 
d fuel bumer is arranged in the lower part 
of tho casing, and the hot combustion products 

pass around and over the trays. The trays are 
spirally corrugated to direct the water inwards or 
outwards towards the openings 16 or 17.

2 3 0 .5 3 6 . S tock d ale , G . Dec. 11, 1923.

Watcr-tubc boiler*. — A 
boiler for a domestic fire- 
grate, constructed of tubu- 
lar members disj*>sed so as 
to form a base and rear 
grating for the fire, is dis- 
]*osed in a setting in which 
provision is inade for 
obtainiug a reversed 
draught. In the example 
shown the fire resting on 
the boiler, which comprises 
headers A_j B joined by 
tubes C, can burn either with a natural or 
reversed draught accord ing to the position of the 
damper M. The boiler may be constructed 
either with the tubes C and upper header A in 
one piece joined to the header B, or each tube 
C may be made intégral with a section of the 
upper and the lower header.
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Josse. E .. and Seiffert Co. 
It.-G es., F . March 12, 1924, [Conven- 

ion date].

packing such as 32, Fig. 30 (Cancelled). This 
subject-matter does not appear in the Spécifica
tion as accepted.

heating.—  FIC.I.
In a multi-stage direct- 
contact feed - heater 
utilizing steam from the 
various stages of a prime 
mover 1, a multistage 
pump 3 is used, prefer- 
ably centrifugal, steam 
from each tapping 9, 10,
11 being led into the 
feed-water at- a connec
tion between the stages 
3* - - 3* of the pump at 
which the pressure of water is equal to or less 
than that of the steam tapping. The quantity 
of steam may be controlled by the température 
of the feed.

Reference has been directed by the Comptrollcr 
to Spécification 14092/00.

2 3 1 ,1 8 6 . Chavanne, E . March 19, 1924, 
[Convention date].

2 3 1 ,1 9 8 . In tern ation al G eneral E lec
tric  Co., In c ., (Assignées of AUgcmeine Elck- 
tricitàts Ges.). March 22, 1924, [Convention 
date].

FIG.34..
(CancdLrxL)

FIG.36.
(C anccU edy

Fl G.30.
(C a n celled )

In
Heating gases.—

beat - exchange 
apparatus o f the 
continuons type, the 
two fluids (such as 
bot gases and air to 
be heated) being cir- 
culated to sweep the 
opposite faces of a 
thin separating par
tition, the heating fluid may be closely sand- 
wiched between the partition and a lx>dy serving 
to receive and to storei for radiation to the parti
tion, beat from that fluid. Preferably the fluid 
to be heated is similarly treated. Owing to the 
restricted size of the passages the fluids are 
easily cireulated at speeds high enough to avoid 
surface film insulation. A number of forms of 
such passages are described together with 
apparatus embodying them.

According to the Spécification as open to 
public inspection under Sect. 31 (3) (a), either 
of the two fluids flows in the narrow passage and 
many additional forms of passage and forms of 
apparatus embodying them are described. In 
Fig. 30 (Cancelled) the nest of tubes 12° is 
rotatable so as to avoid the formation of a hot 
zone near the inlet 15 for the hot gases. For 
heating air to a very high température sets of 
such nests may be arranged in sériés. The 
tubes may be soldered to the tube plates 23, Fig. 
34 (Cancelled), and in the case of nests in sériés, 
the tube plates are jointed together by asbestos

Fced-water, heating.— Steam at different tem
pératures for use in a multi-stage feed-heating 
plant 7, 8, 9 is supplied exclusively from the 
various stages of one engine 3 of a plant, no 
steam l>eing taken for heating from the others. 
The engine 3 or the stages thereof may be by- 
I>assed by automatic pressure or température 
controlled valves 11, 12, 13 for regulating the 
stage températures independent of the load. A 
multi-stage distilling plant 14 for make-up water 
may be arranged in parallel with one or more 
stages of the feed heater and is operated under 
pressure.

2 3 1 ,2 0 7 . H allid ay , G . J une 24. 1924.

lnternally-fiTcd boilers; nater-tube boilers.— A 
tubular unit for incorporation in water-heating 
apparatus for gas, liquid or solid fuel or elec- 
tricity, comprises two upright tubes connected
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by an intégral bottom bend. These units are 
connected to adjacent unit s by separate bends b 
at the top, the whole forming a heater. polygonal 
in plan with the upright tubes a att the pointe of 
the polygon. This heater may be enclosed in 
and communieate with a water jacket c, Fig. 1. 
As adapted for heating by electricity, résistance 
wires fc, Fig. 3, wound on insulating tubes ;, are 
alipped over the straight tubes e before the upper 
bends /  are connected.

2 3 1 ,2 8 3 . W e s t , S . R . Feb. 7, 1924.

Water-tube boilers.— A nest of horizontal tubes 
c  evenly spaced round the margin of a pair of 
flat-topped headers such as b so as to form a 
basket-like grate, are surtnounted by a 6addle- 
shaped water chamber e communicating with the 
headers by connections g. One header is pro- 
vided with a firing door fc, and flue openings are 
provided in the depending sides of the chamber 
€ at the rear end of the boiler.

2 3 1 ,5 5 1 . B ru ster , O. Sept. 6, 1924.

Slab-form boilers.— In a boiler of the kind corn- 
prising a fire-spaee within a hollow shell a, a 
hot-plate b above the upper end of the fire-box, 
and a flue formed by a plate c to  cause the gases 
to circulate under the hot-plate, an opening /  is 
provided at the back of the plate c through which 
part of the gases pass directly to the flue. An 
adjustable air-admission device h1 is provided. 
A lining-plate or baffle the upper edge of which 
may be spaced from the front plate a2, protects 
the latter from over-heating.

H ^ ü

ULTIMHEAT®

2 3 1 ,6 6 2 . A nderton  B ros., l* td .y iiT H AL MUSEUM
A spden , T . A . March *26, 1924.
Patent granted (Sealing jee not paid).

F  IG.2.
Washing - boilers; 

digesters. —  In a 
jacketed vessel, the 
draining pipe A is 
expanded into the 
bottom of the inner 
chamber II alter the 
double walls liave 
been fixed in place, 
and the hole in the 
jacket D, through 
which the pipe A has 
been introduced, is 
then closed by a plug
c screwed into a plate C riveted or otherwise 
secured to the jacket. The outer end of tlie pipe 
A  can then be expanded into the hole in the plug 
c, and a cock or drain pipe secured to the plate C.

2 3 1 ,8 4 4 . Com pagnie de P roduits  
Chim iques et Electrom étallurg'iques  
A la is , Frog-es, et C am argue. April 1, 
1924, [Convention date] .

FIC.I.Heating air. —  A 
heat-exchanger com
prises an assembly of 
any desired number 
of éléments each of 
which consiste of a 
cellular unit A, Fig.
1, divided by parallel 
vertical partitions 
into two sériés of 
chambers, one B 
open at their upper 
and lower ends and 
the other C open at 
o p p o s i t e  sides.
Flanges 1> facilitate 
fitting. An example 
of an assembly, Fig.
2, shows four super- 
posed units with bell-
like headers at top and bottom mounted in a 
casing adapted to cause sériés flow through the 
horizontal chambers as by baffles E. Examples 
of use cover. gases to be heated flowing as indi- 
cated at / ‘ with waste fumace gases passing as 
at f* and ga*es to be heated through the vertical 
channels with a bumer at F the products of com
bustion of which pass as at /*.

L2163



units are rounded and thei units are spaced to 
provide vertical passages 34 which are in com
munication with thô passages 6 and which carry 
the products to the stack through fines 36a with 
damper 36&. When a section is removed its 
damper 36& is closed and its damper 8 is closed 
and disconnected from the bar 9*. Air blast 
devices 40«, 45« are used for the removal of scale 
and are controlled by valves 40*>, 41°. Buttons 
49 on the wails of the units extend in each direc
tion and engage other buttons on adjacent wails. 
The' doors 51 on the front plates hâve inspection 
openings 50.

Heating air. —  An a.ir pre-heater with air 
passages intersecting the flue section of the 
furnace to give a forced air draught, lias a number 
of sections each being composed of several units 
and detachably secured in position. The base 
part 1 of the heater includes an extension 4 with 
passages 6 provided with dampers 8 operated 
from a handle 9a by means of a bar 9* and arms
9. A fl ange at the top of the base part is bolted 
to the sections 14 containing the units. Eacli 
section has a front plate 16, which is eut and 
the eut edges 24 turned back to form an opening 
25. This encloses a boxing 26, Fig. 5, through 
which is admitted the air to be heated: after its 
passage through the heater the air leaves by a 
boxing 28 held in a similar manner in the back 
plate 29. Opposite corners 28fl, Fig. 5, of the

2 3 2 ,3 2 7 . S pearing*, A .  K . Jan. 16, 1924.

Feed-water, heating.— In 
a feed-water heater having 
tubes connected in sériés 
by elbows 10, the tubes are 
supported in end frames 16 
provided with ribs 18 which 
fit between the connecting 
flanges 15. The fl anges are 
preferablv octagonal and 
the spaces between them 
are filled by triangular pro
jections 17 on the frame 
and rectangular enlargements 19 of the ribs hav
ing apertures for access to the tubes. The 
flanges are smaller than the space between the 
enlargements so that tliev may be lifted clear of 
positioning lugs 20.

ULTIMHEAT® 
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2 3 2 ,3 6 4 . Clarke, C. W . E . Feb. 12, 1924.
Feed-water, heating.—In an electric —-----------------------------------

VIRTUAL MUSEUM

generaung piant-, une exüaust steam FIG.I. 
from a turbine 4 is discbarged into a 
condenser 20, the condensate being 
pumped through a feed-water heater 
22 to a storage tank 23, from whence 
it is pumped through heaters 25, 26 to 
the boiler 2. Steam is supplied from 
the turbine by connections 28, 29, 30 
to the heaters 22, 25, 26, which are 
closed except for suitable vents and drips, so that 
the flow of steam is controlled automatically by 
the heat absorbing capacity of the feed water.

232 ,406 . G eorge, Xitd., W . 6c J., and 
H edley, T . J . April 10, 1924.

Annulât boiler s.— A
water-heater comprises 
a tubular jacket 7 with 
a plurality of baffle 
plates or vanes 8 with- 
in the upper part of 
the bore, a humer 9& 
supported by a mount- 
ing secured to the 
lower end of the jacket 
7, a cowl or capping 
10 having an aperture 
in one side for direct- 
ing the outlet of hot

fases, and bracj^ets 14 
or securing the heater.

This construction is designed to prevent liquid 
which may boil over from entering the space 
between the inner and outer casings. The posi

tions of the groove and head may be reversed and 
the groove may be lined with asbestos.

232 ,694 . Sug-g- 6c Co., L td ., W ., and
Sug-g-, P . H . Jan. 25, 1924.

TVashing-boiler s.—In gas-heated boilers of the 
type in which an inner pan a is contained within 
a casing c the inner pan being formed with an 
out-turned flange d resting upon the outer casing 
the products of combustion from the burners 
passing through the space between the pan and 
the casing and the pan being provided at the 
bottom with a draw ofï cock h which passes 
through the casing, the casing is formed with an 
out-turned flange b in which is located a groove 
/  mto which a head1 c on the inner casing enfers.

2 3 2 ,8 5 6 . W heeler, H . J. Sept. 15, 1924.

InteTnally-fired boilers.—Water flows into a 
heater by the tunnel 16 through a cup 2 into a 
bell-shape chamber 4. Thence it passes through 
a tubular junction 8 to a trough 7, overflowing 
into the surrounding tray 6 and the channel 15 
in the jacket 12, to the outlet 13. The tray 6 
bearing the fîue 9 and the parts 2, 4 and 7 can 
be removed as a unit from the casing.

(For Figure see next page.)
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2 3 3 .4 0 8 . D aechsel. F . A ., and Pow ell,

WA®
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VIRTUAL M U S ^ provided for controlling the action of the source 
of beat on on© of them to vary the température 
of the outflowing water. In the construction 
shown, an annular header 25, from which the 
tubes 24 dépend, is connected in parallel with the 
water-jacket 12 to a water supply pipe and to 
the outlet pipe 61. The tubes 24 are in two con-

W . F . Feb. 6, 1024.

Internally-fired boilers.— In a water-heater 
comprising inner and outer heating-chambers 20,
13. a water-jacket 12 between them. water-tubes 
24 in the inner heating-chamber, and flues 15, 32 
connected to the chambers, the two water heat- 
ing Systems are connected in parallel to the main 
water-supply and delivery pipes, and means are

cent rie circles, and contain baffles or webs 53 
registering with webs 54 in the header. By open- 
ing a damper 34 in the fine 32 the combustion 
gases are caused to pass ' through the header 
cirectly to the outlet; on closing it, the gases are 
made, after passing the header, to descend the 
outer heating-chamber 13, the outlet 14 from 
which is surrounded by a baffle 64 of inverted 
U-form.

233 ,440 . H ritish  T h om son -H ou ston  
Co., Xitel., (General Electric Co.). Feb. 12, 
1924.

Slab-jorm boilers.— A liquid heater particularly 
adapted for heating a liquid such as mercury 
comprises a number of fiat divided chambers con
nected in parallel and arranged with separators 
l>etween side and end walls yielding means being 
provided for holding them in firm engagement 
with eacli other. The liquid chambers comprise 
a pair o f plates 16 welded together along their 
edges and separated by a sériés of parallel spacing 
strips 17 preferably welded to one plate only. 
The strips terminate short of the top and bottom 
of the chamber so as to leave passages 19 and 20 
communicating respectively with the outlet and

inlet parts 23, 22. The strips are interrupted at 
21 to form a transverse passage 21 communicat ing 
by wider channels 21° with the passage 19. The 
outlet 23 is provided with a dam 24 to define the 

i level of liquid in the chamber. The openings 22,
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23 are provided with tlanges adapted to be welded 
to those on the adjacent chambers and to rhe cpen 
side of trough shaped members 26 adapted to 
form common lieaders connected to the inlefc and 
outlet pipes 28, 20. A sériés of chambers, separ- 
ated by spacing members consisting of a sériés of 
vertical strips jointed at top and bottom by 
transverse strips, are arranged betweeu side and 
end plates 13, 30a secured to an angle-iron base 
12. The side plates are fixed to an angle-iron 14 
secured by a single boit 15 to the base so as to 
permit expansion without distortion and intern- 
ally are provided with transverse grooves adapted 
to reçoive a sériés of plates to which members 
welded to every fourfch chamber are secured. The 
central plate alone is bolted in place. The end 
plates 39ff are supported by X-beams connected 
by vertical members 40 acted on by a  sériés of 
springs 42 bearing against abutments 43 carried 
by rods 41 secured to the side members. To 
prevent. leakage at the corners, plates 46 attaehed 
to angles secured to the plates 30» are held 
against bearing strips 48 on the side walls by 
bolts engaging slots 50. Thin -plates' 51 are also 
secured to the base for this purpose. To facilitate 
cleaning a box 52 having a side opening 53 and a 
screwed pi]*? connection 54 is mounted in the 
header and is held in the inoperative position by 
a bayonet catch 57 on a removable cover 56. On 
removing the cover an air hose may be attaehed 
to the pipe 54 and the box reciprocated in the 
header.

2 3 3 ,4 8 5 . B e n n is . A . W . Marcl

FIG.I.

ULTIMHEAT®
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15, 1924.

Feed-water, heating.— Water in convoyer
troughs 1 and like apparatus receiving hot ashes, 
coke, &c. for quenching, flows through a circu- 
lating System including a heat-exchanger 5 prior 
to its return to the convoyer trough. The heat- 
exchanger may take the form of radiators for 
heating buildings, or a heater for boiler-feed or 
other water. In modifications, the medium to be 
heated mav flow through pi]>es arranged at the 
bottom or sides o f the trough or through jackete 
surrounding the trough. Pumps 4 for circu- 
lating the trough-water may be controlled accord- 
ing to the level in the trough by a suitable float- 
operated device.

2 3 3 .4 9 4 . B row n, B . March 29, 1924.

Feed-water, heating.—Waste gases from a formation submerged in water in tanks C 
steam boiler &c. A on their way to the chimney supplied from a cistern F.
E are passed through a pipe or pipes B of ogee J
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B eau v a is , G . BZ. G . de. June
1. Addition to 229,242.

Heating air.—An air-heater of 
the plate type described in the 
parent Spécification is inodified in 
that the spacing-members c, e 
comprise single pièces, or two 
parts rigidly fixed together, which 
in themselves effect the fixing of 
the plates a without soldering. 
In the examples the members c, e, 
Figs. 2 and 4, hâve bent-over 
parts c l, e1 which clamp the edges 
of adjacent spacing-members, 
while in Fig. 6 the outer part h 
effects the clamping.

FIC.2.

2 3 3 ,5 6 6 . G allo w a y s, Z«td., and Pilling*,
H . July 21, 1924.

F IC .2.

/ / —1 1 ■ n

■
1 ♦ ' • /\ t /\\  \ \  \
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F IC .3.

Heating water.—Exhaust steam enters the body 
of water in a horizontal accumulator through one 
or more pipes fitted within the shell, and pro- 
vided with nozzles which dip into the water and 
which are so directed as to set up a circulatory 
movement of the water following the contour of 
the walls of the accumulator. The steam supply 
pipe D, Fig. 2. in the steam space of an accumu
lator A hâve two branch pipes E fitted with 
nozzle-pipes G so inclined as to direct the water 
along the walls of the accumulator shell on each

side of central vertical partition II. The steam 
supply pipe may hâve only one branch, the 
central partition being then dispensed with. 
Inclined nozzle-pipes may project from the 
opposite sides of a single pipe arranged vertically 
above the central partition. The nozzles G, Fig. 
3, are directed downwards to deliver steam to the 
water space between two longitudinal curved 
partitions I. Small holes may be drilied in the 
sides of the nozzle pipes to provide steam jets for 
removing the scum from the surface of the water.

2 3 3 ,6 5 6 . X .ettsrer,
[Convention date1-

B. May 9, 1924,

Intcrnally-fired boilers.— In apparatus for heat- 
ing hot-houses and hot-beds and supplying oar- 
bonic acid gas to plants means are provided for 
rendering parts of the grate of a furnace inopera- 
tive so that the heating effect may be divided as 
required in the day time without reducing the 
proportionate yield of carbonic acid. The fur
nace is arranged below a combustion cliamber d 
extending into a water-<^iamber a provided with 
a pipe b for the lieated water fiowing off and a 
pipe c for the cold water fiowing in. The com
bustion gases pass through transverse ducts p 
into th© chimney q and may be led off through a 
pipe r into a carbonate solution which takes up 
the ©arbonic acid.

Reference lias been directed by the Comptroller 
to Spécification 9154/90, [Class 126, Stoves &c.].

2 3 3 ,6 8 6 . A k t .-G e s . der M asch in en - 
fabriken E scher, W y ss , et Cie. May
10, 1924, [ Convention date].

Feed-water, heating.— In a steam turbine plant 
comprising high- and low-pressure sections 3, 4, 
steam is tapped at a single point 6, preferably in 
front of the reheater 5, and led through a number

168

_______ .



CLASS 64 (i), HEATING LIQUIDS &c.

of pipes 8, 9, 10 arranged in parallel to the several 
stages 7 of the feed-water heater, heat-consumers 
6uch as auxiliary turbines 11, 12 of different ex
pansion ratios, or steam engines, or other ap- 
paratus, being interposed in the pipes 8, 9. and, 
if desired, also in the pipe 10. A pump 14 draws

heated water flows through a passage 
base A to a pipe leading to the bott in ot the 
boiler.

f f ^ i r
ULT1MHEAT® 
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the condensate from the condenser 13 and de- 
livers it through the feed-water heater to the 
boiler 1. which supplies the turbine plant through 
a superheater 2. The main turbine 3, 4 may be 
in a single casing, tapping being effected as be- 
fore at one point only.

2 3 3 ,8 2 9 . Stephenson, B ., and H olden de
B rookc, Xitel. March 20, 1924.

Feed-water, heating. —
A feed-water heater jîlaced 
in th© steam space of a c  
boiler lias a central inlet 
tube B formed with a 
number of surrounding an- 
nular llanged trays F  and 
with a number of V-shaped 
water outlet apertlires h at 
its upper end. The tube is 
enclosed bv a casing I> 
formed of two longitudinal 

arts bolted together and 
aving a number of annu- 

lar flanged trays G project- 
iug between the trays F.
The feed-water flows down- 
wards over the trays and 
is heated by contact with 
boiler steam admitted 
through apertures d in the 
casing. The casing is 
closed by a cover C having 
apertures through which 
air and gases escape. The

233 ,836 . W eir , Xitd., G . 6 . J ., and 
W eir  of E astw ood , (W illiam  
D ou b las), B aron . March 27, 1924.

Feed-water. heating.— In steam power plant in- 
cluding a main turbine and auxiliary motors, the 
two feed-water heaters c, d, or two portions of one 
heater, arranged in sériés as regards the flow. of 
feed-water, are heated under full power conditions 
of running, by exhaust steam taken from the 
auxiliaries by the pipe r. Under low power con
ditions, the first- heater c is heated by auxiliary 
exhaust steam, and steam for the heater d is 
taken from a point in the main turbine a where 
the pressure is higher than that of the auxiliary 
exhaust. The heaters are preferablv arranged one 
on each side of the feed pump e.

2 3 3 ,8 3 9 . B row n, W . March 29, 1924.

IVatcr delivery.— A heater of the type compris- 
ing a heated container a from which hot water is 
discharged bv introduction of cold water at or 
near the bottom, is provided with a catch-pocket 
c to which water passes through a notch d and 
from which water is discharged through a siphon 
/ .  The weir d is guarded by a belt or skimmer e.
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E w a r t , J , W . Dec. 24, 1924.

a
ly-fired boiîers. 

water-heater as 
described in Spécification 
10867/07, the tray e is 
made intégral witli the 
vent pipe /  and the outer 
edge h over which the 
water flows is detachablv 
fitted to the upper edge 
of the cylinder d forming 
the water jacket. The 
top m  of the inner annu
lai’ chamber k is also dé
tachable. The horizontal 
communicating passages 
1 are arrauged as shown 
at the upper end of the 
inner chamber h. The 
condensation gutter r is 
made independent of the

FIG.I. ample the whole burner 13 is liinged upon a plug 
cock 27 and a wire &c. 38 passes over the pulley 
37, and lias its ends connected to the soldered lug 
39 and to a drum 40 on the spindle of the water- 
valve 6. The opening of the valve 6 winds up 
the wire and brings the burner into operative posi
tion, turning on the gas at the same time. If 
the water supply fails or overheating otherwise 
occurs, the soldered lug 39 falls away and the 
burner is released.

2 3 4 ,0 9 6 . S ie m e n s  -  S c h u c k e r tw e r k e  
G e s . May 13, 1924, [Convention date'].

casmg a.

2 3 4 .0 1 6 . S m ith , T . H ., and S m ith . C.
H . .Tan. 19, 1925.

Safety arrange
ments.— In a water- 
heater. means for 
shutting of! the gas 
supply automatically 
comprises a gas-con- 
trol member tending 
to close the gas cock 
but normallv pre- 
vented from so 
doing by a retaining 
device connected to a 
soldered lug or the 
like on a part of the 
heater liable to over
heating, and also to 
the water supply 
valve. In the ex-

Feed-water, heating.—
In a plant for generating 
steam at the critical 

i pressure, comprising a 
low-pressure boiler 1 
serving to beat the feed 
supply of the high-pres- 
sure boiler 2, the low- 
pressure boiler is sup- 
plied with cold water by 
an additionai pump 5 which is brought into opera
tion when a certain température or pressure is 
exceeded in the low-pressure boiler. The usual 
feed pump 4 is operated in accordance with the 
water level in the low-pressure boiler. The addi
tionai feed pump mav be automatically operated 
in accordance with the température or pressure 
in the low-pressure boiler. Excess water passes 
from the low-pressure boiler through a pipe 10 
into a storage vessel 8.

2 3 4 .1 1 9 . S c h m id t 's e h e  H e is s d a m p f-  G e s . May 14, 1924, [Convention date].

Fecd-water, heating.— In a 
locomotive boiler with a 
water-tube fire - box and 
smoke - tube longitudinal 
boiler. the water space of the 
fire-box is separate from that 
of the longitudinal boiler. 
In Fig. 1. in which steam of 
cne pressure only is gene- 
rated. the water tubes 1 of 
the fire-box are used for the 
génération of steam. A pipe 
4 connects the steam spaces 
of the drum and longitudinal 
boiler 2. and excess feed- 
water overflows through a

170



CLASS 64 (i), HEATING LIQÜIDS &c. ULTIMHEAT®

pipe 10 into the boiler 2.
Feed-water heated bv engine 
exhaust in a heater 7 is forced 
by a pump 6 into the steam 
space of the drum 3. In the 
form shown in Fig. 2, tlie 
pressure in the drum 3 is 
Îîigher than that in the boiler 
*2. The feed water from the 
oump 6 is heated first in a 
heater 17 to about 100° C. by exhaust steam from 
the main engines and then in a heater 21 by low- 
pressure steam from the boiler 2 before being 
deJivered by a pipe 24 to the steam space of the

VIRTUAtTMUSEUM

drum 3. This second heater 21 may be replaced 
by pipes or coiis arranged in the low-pressure 
boiler and preferabîy in its steam space.

2 3 4 .1 4 8 . ï iu lo f s ,  W . Dec. 19, 1923.
Draivings to Spécification.

Feed-water, heating.— Feed-water for steam 
generators in a turbine plant is passed through 
two heaters in succession. The first is heated by 
the exhaust from the low-pressure turbine and 
the second is heated by steam taken from the 
exhaust of the high-pressure turbine.

2 3 4 .2 8 9 . N e ild , J . June 10. 1924.

Heating tvater.— An installation comprises a 
cold-water tank CW.3, a boiler H W .l, a bath o, 
a valved pipe CW.7 connecting the tank and 
boiler, a cold-water pipe CW. 12 leading to the 
bath from a point in the pipe CW.7 between the 
valve and the boiler, and a hot-water pipe HW.9 
leading from the lower end of the boiler to the 
bath and other deüvery points.

2 3 4 ,3 6 4 . K u m m , R . W . Oct. 20, 1924. 
Xo Patent granted (Seajing fee not paid).

F I G . 3 .

Heating water.—A hot-water tank 3, which 
may be heat-insulated with cow-hair packing 13, 
lias within it a supply-tank 4 with bail-valve 5, 
and also a heating chamber 7, connected at its 
lower end by a pipe 6 with the bottom of the 
supply tank, extending at its upper end above 
the level of the water in the supply tank, and 
delivering into the hot-water tank 3. Heating 
means. for example electric éléments as shown, 
are inserted in a casing within the heating 
chamber 7. In operation, water flowing from the 
supply-tank 4 by way of the pipe 6 is heated in 
the chamber 7 and overflows from the top into 
the tank 3. When this is full, water passes up 
the stand-pipe 23 into the supply tank 4 and 
hence is re-circulated by way of the pipe 6. A 
float-lever 9 may be arranged to operate, by 
means of a cord, a spring-held pointer, on a scale 
graduated to indicate the quantity of water in the 
tank 3.

2 3 4 ,3 7 2 . Y a r r o w . H . E . Nov. 7, 1924.

Feed-water, heating.—A feed-water heater suit- 
able for a Yarrow boiler comprises horizontal 
tubes H expanded into drums K which may be 
divided into compartments as shown. The feed- 
water heater is arranged above the boiler, and is 
traversed by hot gases from the dues G, which
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uptake J. A soot hopper R is 
ow the feed water heater, and is pro-

vided with a rack or screw conveyer S. Tn a 
modification, the headers of the feed water heater 
may be of rectangular section.

passages 2, 3, whereby two different sources of 
heating fluid may be utilized without inter
mixture, and an auxiliary inlet for admitting 
heating duid from a third source directly into 
the shell. The raw liquid enters the shell 
through an inlet 4 and J ails into an annular 
chamber 8 formed between the outer wall of the 
gas discharge passage 6 and a cylindrical parti
tion 9, a second chamber 10 being formed 
between the partition and the outer wall of the 
shell. A  perîorated plate 11 forms the bottom of 
the two chambers, the chamber 8 communicating 
with a single ring of perforations through which 
the liquid entering the chamber 8 passes as a 
closed ring of falling drops on to a distributing 
plate 5. The overflow from the chamber 8 
passes into the chamber 10 and through the 
perforations in the bottom thereof on to the plate 
5. The tubes 2, 3 are supported at each end in 
a plate 19, Fig. 3, the holes through which the 
tubes pass being of larger diameter than the tubes 
to permit readv removal of the latter. A fluid- 
tight joint is effected bv means of packing 22 
compressed against a retaining ring 21 by a screw 
ferrule 23. An auxiliary inlet for introducing 
steam directly into the shell is provided above the 
tubes.

234 ,448 . G -riscom -R usselî Co-, (Assig
nées of Jones, i?. C.). May 24, 1924, [Conven
tion date].

Feed-water, heating.— An apparatus for treat- 
ing liquids such as boiler feed-water, in which 
the liquid is heated to expel the contained gases, 
comprises a containing shell 1, a heating element 
divided into two independent groups of tubes or

2 3 4 ,7 6 6 . Calorizing* Co., (Assignées of
Mantle, G. D.). May 28, 1924, [Convention 
date].

Heating gases.—In air and gas heating ap
paratus of the kind described in Spécification 
221,188, [Class 64 (iii), Surface apparatus &c.], in 
w'hich the air or gas to be heated is passed first 
over the hottest portions of métal heating-tubes, 
then over the coldest portions, and finally over
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portions at intermediate températures, the air or 
gas is passed through the highest température 
région at a high velocity. The apparatus shown 
comprises a casing 2 with end header-pîates 3, 7 
for tubes 5, through which the heating-gases flow 
upwards. An intermediate tube plate 4 is spaced 
a short distance from the lower plate 7, and the 
air or gas to be heated, after passing from the 
inlet 13 through the casing 8, surrounding the 
lower end of the main casing, flows at a high 
velocity through the restricted space between the

plates 4. 7. The air then passes upwards
rds

III I I II
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aloP" athe conduit 17, and finally downw 

zig-zag course around the tubes 5 to the exit 21. 
The baffle plates 22 are suspended from the upper 
header-plate on rods 23, and are separated by 
tubular spacers 24. Expansion of the tubes 5 is 
allowed for by connecting the upper header-plate 
to the main shell by a flexible expansion fitting 
consisting of annular plates 26 and spacer rings 
27.

2 3 4 .8 8 6 . E m p s o n , A . W . Feb. 29, 1924.

Heating liquids. —  Oil 
to be puritied is first 
subiected to intimate con
tact with hot water, and 
then to centrifugal action 
to separate water and 
other impurities. Water 
is suppiied through a 
pipe 17 and 3-way cock 
15 to a tank 1 fitted with 
electric heaters 4, and oil 
is sprayed through per- 
forated pipes 5 below the 
water level. passes up
wards, and eventually 
leaves the tank by a pipe 
18. 3-way cock 20, and 
pipe 22 leading to the 
separator. The oil spray 
pipes are connected with 
a manifold 7, and their 
free ends are fitted with 
détachable caps or plugs to facilitate cleaning. At 
starting, water is suppiied until the level in the 
tank is above the normal 2 so that sufficient hot 
water may be pumped through pipes 19 and 22 to 
the separator in order to heat the latter and to 
provide the necessary water seal. Water may be 
returned periodically from the separator to the

pipe 17. Spécification 224,935, [Class 91, Oils 
&c.], is referred to.

2 3 4 ,9 7 5 . KLay, B .  May 13, 1924.

T Yashing-boilers.—
An electric washing- 
boiler comprises an 
insulated o u t e r  
casing, an inner 
tapered container
having a rim which 
rests on the top of 
the casing and closes 
the annular heating 
chamber between the 
container and casing. 
and an electric heat
ing element carried 
by the casing below 
and out of contact 
with the container.
The casing A lias a 
shell A1 for holding 
insulating material C in position and has brackete 
c for support ing the heating element D the base d 
of which is solid and forms a complété closure 
of the bottom of the casing A. The inner con
tainer B is tapered and the beaded supporting 
edge b acts as a closure at the top of the casing. 
llandles b1 are provided on the container.

2 3 5 .0 0 5 . U re , G . A . June 17, 1924.

lntemally-ûred boilers.— A saddle boiler B used 
in a boiler-stove comprises dépendent side mem- 
bers and a damper-controlled flue C through the 
top member.

2 3 5 .1 4 9 . R o s z a k ,  C. June 5, 1924, [Con
vention date'].

Heating air. —  A 
heat-exchanger com
prises plates 3 sup- 
ported bv angle-
pieces 4 two of which 

j onlv are shown in 
slots in the two parts 
5, 6. These pièces 
4 support in any one 
of the cells tlius 
formed, distance 
pièces, two on oppo
site edges being
channel-shaped as 82 
and two ladder-like 
as 11. The distance-pieces are arranged to form 
through-ways at right-angles in adjacent cells. The 
plates are kept in position by an outside frame^ 
work and spring-pressed end-plates.
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T h o m p s o n , T . March 12, 1924.
■ f o r  m boiler8. 

mdilcal boilers 3, 4
extend frorri Iront to back of a 
kitchen range. They are provided 
with removable longitudinal bailles 
15 which cause the water to tra
verse the length of the boiler four 
times in passing irom the inlet 16 
to the outlet 17. The two boilers 
may be connected in ]>arallel or in 
&eries, and may be disconnected 
by means of a stop-cock 38. Either 
boiler mav be isolated from the 
fire by a removable plate 37 acting 
in conjunetion with a web 36 on 
the underside of the hot-plate. An- 
other form of range described is 

rovided with a pair of cylindrical 
ilers at each side of the fire- 

Bpace, which are preferably formed 
with gilled outer surfaces. They 
may be provided with drop legs to 
improve the circulation, or may be
connected in pairs by a box cover at their front ends, which joins them in sériés.

lo

2 3 5 ,3 4 3 . H ichens. E . Xi. April 16, 1924.

hiternally-fired boilers.— 
A boiler having upper and 
lower water spaces 4, 3 con
nected by an annular spaoe 
5 enclosing a combustion 
chamber 15, is provided 
with an upper conical wall 
7, a sériés of water tubes 
25, 26, 27 and a baffle 28 
disposed within the combus
tion chamber beneatli the 
chimney 22.

FIC.2.

235 ,498 . Owen, B . J. March 5, 1924.
Hcating air.— An air-heater comprises one or 

more sinuous pipes e disposed so as to traverse 
the partition plates h1, b2, and the compartments 
c l , c2, c3 formed by them, successively and re- 
peatedly in approximately parallel formation. Air 
passes through the compartments in succession, 
being deflected on to the pipes by baffles as k3. 
Any heating medium may flow through the pipe 
c% but preferably an oil burner /  supported by a 
bracket f l supplies hot gases forced into the pipe 
by a blower / 2.

(For Figures sec next column.)

2 3 5 ,7 7 5 . B ach rach , H . Nov. 20, 1924.



Washing-boilers.—A dolly for a washing-boiler 
with a furnace beneath it is driven by a shaft 4 
and gearing 3 below the furnace, the shaft being 
enclosed by the vertical annular diseharge pipe 8 
traversing the furnace.

2 3 5 ,7 9 9 . S m ith . T . H ., and Sm ith ,
C. H . April 17, 1024.

Heating water.— A direct-contact water-heater 
comprises a casing 2 having a water distributor 3 
at its upper end, a tower 8 formed from a mass 
of twisted strip or wire. and a métal strip or 
wire 10 disposed between the casing and the 
tower, ail conveying the water downwardly in 
contact with the uprising hot gases from a 
burner 13.

2 3 5 ,9 6 3 . B ell. J.
Addition to 200.060.

B. March 27, 1924.

Feed-water, heating.—
In a steam generating 
plant as described in the 
parent Spécification, an 
economizer section com
prises tubes with corru- 
gated envelopes disposed
in staggered relationship in rows transverse to the 
gas flow, the tubes being so spaced that the mean 
width a of the gas passage between two adjacent 
tubes in the same row is about equal to twice the 
mean width b between two adjacent tubes in 
adiaeent rows.

2 3 5 .9 9 0 . Ziambert, A . J ., and K err,
G . C. April 16, 1924.
Boilers.— A plurality of cells 10, 11 containing 

liquid are arranged side by side in a horizontal 
laver or layers and are connected together bv pass
ages 17 - - 30 of small capacitv in such a manner 
that the liquid passes suecessively through ail 
the cells. The cells are so proportioned that the 
depth of each cell is not greater than its diameter

may be formed in one pieee as a die-casting. In 
the example shown, the cells 11 in the lower layer 
fit upon the base of the cells 10 in the upper layer 
and are heated by burners 37. A vent-hole '33 
is provided in each cell. In a modification the 
cells are lozenge-shaped in plan, tliose in the 
lower layer being staggered relativelv to tliose in 
the upper layer.

Reference lias been directed by the Comptroller 
to Spécifications 15541/91, 17614/01, and 163/05.

2 3 6 ,0 9 0 . R iva , O. B . July 2, 1924, [Con
vention date~\.

FIC.6.

CLASS 64 (i), HEATING LIQUIDS &c.

or the length of its greatest dimensio VIRTUAL MUSEUM 
if non-circular. The lid of each cell is 
with or verv close to the surface of t
Sets of cells and their interconnecting passages
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hj-fîred boilers.— Apparatus for the pre- 
f coffee by infusion comprises si source 
enclosed in a combustion chamber F 1, 

provlcTed with discharge tubes F 11, submerged in 
the water in a boiler K. The discharge tubes 
lead into a space between the boiler walls k and 
the external casing kl. The boiler K is fitted 
with a level gauge, pressure gauge, and a multi- 
way tap B for the discharge of steam or hot 
water. A three-way tap C provides for the supply 
of feed water to the boiler by the pipes c, c11, 
or by the automatic-inlet valve D via pipes c , c1, 
or the discharge of boiler water through pipes 
c 11, c° to the sump M. The valve 15, Figs. 6 
and 7, is controlled by si float 11, through a 
diaphragm 14, on both sides of which steam pres
sure from the boiler acts. Water enters the 
boiler through pipe 17.

2 3 6 .1 1 5 . KLemp, J . W . Jan. 12, 1925.

generators]. A branch k enables condensate to 
be discharged to a hot-well, if desired.

2 3 6 ,1 4 8 . H u yg-en , F . C. June 26, 1924,
[Convention date].

, r ' c -3v ? - ^ -p

Feed-iuatcr, heating.— A heater of the type in 
which live steam from the boiler a passes through 
a passage in the feed-pipe c and the condensed 
steam is taken back to the boiler as by the pipe i, 
lias the steam passage in the heater d in the form 
of a coil or hélix e, substantially as described in 
Spécification 10501/02, [C/a8« 123, Steam

Internally-fired boilers.—A boiler comprises a 
combustion chamber partly surrounded by water 
tubes which are 6paced apart to allow combustion 
gases to pass between them, a water jacket en- 
closing the tubes and a header connected to them, 
and fire tubes placed inside the water tubes and 
adapted to convev the combustion gases from the 
space between the tubes and the jacket to the 
uptake. In a horizontal boiler for heating water, 
two rows of water tubes 16 around the upper 
part of the combustion chamber open into a front 
crescent-shaped water chamber 34 and into a 
rear circular water chamber 33. The chambers 
are in communication with the surrounding 
water jacket 12. The combustion gases pass for- 
wardly through the fire tubes 17 inside the water 
tubes to the smoke box 20. which is fitted with 
a vertical baffle plate 42 directing the gases 
downwardly along the boiler rear plate.

2 3 6 .2 5 3 . J o h n s t o n , W . A . March 4, 3924.
Feed-water, heating. 

— In a steam power 
plant a two-way valve 
M in the steam supply 
pipe of a turbine H  is 
so controlled by tem
pérature and pressure 
operated devices so as 
to open the supply to 
the turbine when the 
desired steam tempéra
ture is reached, and to 
close the supply to the 
turbine and divert the 
steam through a pipe L 
to the condenser O 
when the steam tem
pérature falls, or when 
the pressure rises 
above a certain height.
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The condensate from the condenser O passes 
through a heater e supplied with steam from a 
stage of the turbine. Part o? the condensate 
may be taken through a valve m and injected 
into the steam passing from the two-way valve 
into the condenser. A pressure relief valve b in 
the turbine supply pipe discharges into the hot 
welî.

12 in the hot-water pipe 4 from the l *■' 1 
enables the mixing device to be eut ou 
desired.

2 3 7 ,0 1 2 . S m ith , T . H ., and S m ith , C. K.
April 17, 1924.

2 3 6 ,4 3 5 . H iller, E . G .  Nov. 10, 1924.

Fecd - water, heat
ing.— In a circulaior 
for an economizer or 
feed - water heater of 
the kind comprising an 
injector device for 
drawing hot water from 
a part of the heater 
and mixing it with the 
cold supply water, a 
non-return valve for 
preventing su p p 1 y 
v.ater from passing in
to the inlet for the hot 
water is so mounted in the casmg containing the 
injector device that they form a single unit. The 
casing comprises a cold water inlet chamber a, a 
nozzle b through which the cold water is de- 
livered, and a hot water inlet chamber d, which 
surrounds the nozzle and which is fitted with a 
pivot ail y mounted non-return valve e. The open- 
ing of the valve mav be variably limited by an 
adjustable screwed boit i.

2 3 6 ,8 3 6 . B ren , P . T . Jan. 27, 1925.

Heating water.—In warm-water supply plant, 
including a thermostatically-controlled addition 
of cold water to the delivery, a container 6 is 
provided, having a mixing-chamber 6« connected 
to the cold-water supply 3 and a supply-chamber 
&f connected to the delivery pipe 5, the thermo 
static control means 8 being fitted as shown, out- 
side the mixing-chamber, and opérâted by the 
température in the supply-chamber. A by-pass

Heating water.— Gases from a burner 13 lise 
between plates 56, 16 to mix with water falling 
from a distributor 3 over a sériés of vertical 
members 35, each composed of métal strip or 
wire bent into oj>en coiîs, for example, double 
coils as shown in Fig. 3. A second distributor 
47 may be provided to cool the plate 16. Heated 
water falis into an annular space surrounding 
the burner and is discharged therefrom through 
the spout 19. The central tower 8 made up of 
the coiled sfcrips may be spaced from the outer 
casing 2 by a helieal strip or wire 10.

2 3 7 ,4 7 0 . T a y lo r , C. Oct. 29, 1924.

Heating water.— A combined union for hot- 
water tanks comprises a coupling a secured cen- 
trally in the upper end of the cistern, a central

P§ 1100. -177 M
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connected to the cold-water supply and 
having in extension pipe e passing through the 

e bottom. Other unions g, h are con- 
nected to tli© flow pipe from the boiler and the 
service pipe respectively.

2 3 7 ,5 6 4 . G risco m -R u sse ll Co., (Assig
nées of Jones, R. C.). July 28, 1924, [Con
vention date].
Fccd-ivatcr, heating.—A 

direct-contact heater is 
provided with two or more 
vertical and radial parti
tions forming compart- 
ments through which the 
feed passes, l>eing lieated 
therein by steam from 
various sources, e.g. ex- 
haust or “  bleed ”  steam 
at increasing températures 
and pressures. In the ex
ample shown, with two 
compartments, feed enters 
at 4 and is delivered into 
the semi-circular space 14 
partly surrounding the air- 
escapes 13 for the two com
partments. This space 14 is
further divided by a semi-circular partition 10, 
the perforated plate 11 thus causing a screen of 
falling water about the exit 13, even if onlv a 
small quantity of water is being fed. Steam 
enters at 7. Supply of water is regulated by a 
float 5, and tlie he'ated water is fed from one 
compartment A to the next B at a higher pres
sure by a pump 16, the operations being repeated 
therein with a fresh supply of steam. In a 
modification, the compartments may operate in 
parailel instead of successively.

The Spécification as open to inspection under 
Sect. 91 (3) (a) comprises aîso a modification in 
which the compartments are superposed, being 
connected by pipes ha vin g pumps therein or loop 
arrangements for gravity feed from one to the 
next. This subject-màtter does not appear in 
the Spécification as accepted.

2 3 7 ,8 9 9 . A rm itag e , F . Z>. Aug. 2, 1921, 
[Convention date].

Digesters.— Apparatus for pasteurizing. deodor- 
izing, and cooling milk or cream under reduced 
pressure comprises a container 1 in two parts 2, 
o clamped together at 10, the part- 3 being hemi- 
spherical and having double walls enclosing a 
heating and coo’ ing space 11. Steam is supplied 
to the space 11 by a pipe 48 and escapes through 
a pipe 13, 60; the steam supply is regulated by 
a thermostat 45 controlling a valve 47. For 
cooling, the steam is replaced by coîd water or 
brine. The reduced pressure is applied by an 
injector 54 connected with the container 1 by a 
pipe 35. The container 1 is filled through pipes 
64, 33 under the influence of reduced pressure, 
and is evacuated through the pipe 33 by a pump 
67. A pressure-gauge 37, a low-pressure safety 
valve 38, a thennometer 32, and glass-covered in
spection ports 42 , 43 are provided, the cover of 
the port 43 being cleaned by a spray from a 
glass pipe 44 connected with the water-supplv 
System 49. An annular water-cooled baffle 39 
prevents froth from being drawn into the pipe 
35. The déposition of solid matter within the 
container is prevented by scrapers 14, 15 revolv- 
ing on a spindle 19 driven through gearing 22, 
23 from a pulley 20.

2 3 8 ,3 0 9 . W eirau ch , C. May 19, 1924.

Feed-water, heating.— Two or more 
separate feed-heating Systems of 
different types of construction, each 
comprising a number of groups 1, 3, 
are so arranged in a flue that the in- 
dividuaî groups of one System are in- 
terposed between the groups o f another 
svstem.

V
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2 3 8 ,5 1 0 . S acerd ote , S . Aug. 14, 1924, 

[Convention date].

Heating water.— The hot-water tank of a sup
ply System is provided with a small auxiliary 
outlet pipe for intermittent use. Cold water is 
admitted to the bottom of the tank through a 
valve-controlled pipe A, and the main hot water 
supply, e.g. to a bath, is drawn off through a 
large pipe M. A smaller valve-controlled pipe C 
leads to a basin or the like, so that loss of heat 
due to the frequent cooling of the hot water in 
pipe M is avoided. The water is heated by an 
electric résistance element.

elongated form in plan, consisting of semicircular 
end sections with interposed straight side mem- 
bers.

2 3 9 .0 2 6 . H ard y , J. May 1, 1925.

2 3 8 .6 7 8 . S a r r a le t , J . H ., anJ New
G eysers, E td . July 24, 1921.

Geysers. —  T h e  
main body a o 
geyser is supported 
above the base plate 
d by means indepen- 
dent of the separate 
slotted lower portion 
or fret a1 which sur
rounds the burner.
T h e  support ing 
means may include 
a condensation ring 
b on legs c, c1, c2,
the part a1 being adapted to slide upwards for 
cleaning the base-plate. The slotted part a1 may 
be secured to the legs and hâve a hinged door 
connected with a swing burner.

Feed-watcr% heating.—A heater of the type 
arranged in the steam or water space of a boiler 
at or about the water level comprises a number 
of spaced paraUel tubes m  closed at their ends 
by a pair of headers n, one header having an 
inlet- g and the other an outlet h, passages p being 
provided in the headers to connect altéraate 
pairs of tubes together to form a continuous con
duit or conduits running alternatelv backward 
and forward through the heater. The outlet is 
connected to a tube leading to the lowest part of 
the boiler water space. A short depending pipe 
w  may be provided from the outlet port to allow 
of a circulation when feed is not entering the 
boiler.

2 3 8 ,9 6 8 . Jones C. E . A rc n g o -. June 2,
1924.

Doit ers.— A water-heater of the type compris- 
ing an annulai* boiler /  arranged over a grate k, 
the centre space of the boiler forming a fuel- 
magazine, and the combustion producte passing 
up round the outer wall, is provided with a re- 
movable sleeve s and a baffle-ring r resting on 
top of the boiler. thus forming an annular flue 
to which the combustion product outlet o is con
nected and also a hopper t for the fuel. The 
boiler is removably supported on lugs d project- 
ing from a fl ange e on the base section a of the 
stove body. In a modification the boiler is of

• '179

239 ,038 . T aylor, W . M a rtin -. Aug. 19,
1924.
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Waier-tube boilers. —  In boiler s of the type 
described in Spécifications 22370/07 and 117,529 
the .tube C constituting the lowest spiral is 
formed so that condensate may drip clear o f the

M2



ULTIMHEAT® 
VIRTUAL M U § ^ M

directly
1 1 1 "Hm

CLASS 6-1 (i), HEAT1NG LIQÜIDS &c

rtures B. Tliis tube is disposed 
ve the burner apertures and is -of 

ross-section preferably with a concave
or re-entrant under surface.

ments 1, tlie others 2 conveying air to be heated, 
in a counter-current direction. Perforated tubes 
8 connected to a heater 9 may be provided for 
blowing out soot &c. from the heating compart- 
ments.

239 ,040 . K a llid a y , T . E . Aug. 23, 1924.

Internally-fired boilers. 
— In a water heater of the 
type comprising an annu
lai- water-chamber a the 
central fire-box c of which 
is traversed by water- 
tubes b spirallv arranged, 
these tubes are tapering in
form. Additional close- 
ended tubes b1 may be 
fitted projecting into the 
fiue space c. The wall? 
of the jacket k may be 
fitted at top and bottom 
with rings having up- 
turned edges to facilitate 
assembly. At the top a 
ring l is welded to the 
ou ter wall k and is bolted
with suitable packing to 
a ring h welded to the 
inner wall g. At the 
bottom a ring o on the 
outer wall is bolted to a 
ring j secured to the 
inner wall. The heater
may be used as a by-pass 
heater in an ordinary 
domestic water svstem.
or may be rsed as a

V

geyser.

2 3 9 ,5 3 0 . Aktiebolag*et S v en sk a  J â rn - 
vàg-sverkstaderna. Sept. 5, 1924, [Con-
vention date].

Heating water. —  Water, heated for example 
by hot gases passing through flues 2 in a tank 
1, transfers its heat to water for domestic pur- 
poses passing through a coil or coils 3 in a circuit 
including a storage tank 5. Service pipes 6 
leading from the riser pipe 4 and a valve 8 pre- 
vents back flow o f water from the tank 5. In 
modifications a steam coil may also be used to 
heat the water in the tank 1, or the tank; 1 may 
be divided into two parts, in one o f which the 
water is heated, the heat transfer to the water 
for domestic use taking place in the other, the 
two being connected by a circuit which may in- 
clude a radiator.

239 .042 . Solom iac, E . J . E . Aug. 27, 
1921.

Heating air.—A casing is divided by iron plates 
4 into parallel compartments which are traversed 
by tubes or bars 7 preferably of copper, disposed 
in a staggered arrangement. Heating medium, 
such as hot gases, passes up alternate compart-

2 3 9 ,8 3 8 . W orthing-ton Pum p <Sc 
TCachinery Corporation, (Assignées of 
Le Gain, J. A.). Sept. 12, 1924, [Convention 
date].

Feed-water, heating.—A feed-water heater foi- 
locomotive use comprises a heat exchange

I S O
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chamber A receiving steam from a connection 20 
and cold water from one or more spray nozzles 
21. a fioat chamber B, a storage chamber C, a 
cold water supply chamber D communicating 
with the spray nozzles, and cold water supply^ 
and hot water feed pumps E, F. The cham- 
bers A, B, C, D, and a pump E  are preferably 
formed of a single casting to which the pump F 
is secured, the whole being support ed by a 
b racket 31 from the boiler H.

2 4 0 ,1 1 3 . M u ch ka, J. Sept. 17, 1924,

o A ni
ULTÏMHEAT®

ihe supply is so controlled as to keep 
water-leyel constant. The water ma 
heated in an open exhaust steam feed-heater 
Feed-water forced through a feed-heater arranged 
in smoke-tubes 3 enters the boiler 5 through a 
spring-loaded valve 4.

VIRTUAL MUSEUMthe boiler
pre-

2 4 0 .1 7 9 . D e lth e il ,  R . E . G . Sept, 18, 
1924, [Convention date]. Xo Patent granted 
(Sealing fee not paid).

[Convention date].

FIG.I

Feed-water, heating.—A îoaded valve is placed 
between a smoke gas feed-heater and a boiler to 
maintain a pressure in the heater above that in 
the boiler. The heater is kept- full of water and 
does not communicate with the boiler steam 
space. The water supply to a feed-heater 
arranged in the smoke-tubes of a locomotive is 
controlled by the engine valve-gear, and the feed 
pump forcing the water through the heater is 
driven by the engine rod-work, as described in 
Spécification 189,093. In a stationary boiler,

Portable and sjnall
liquid-heaters. —  The 
Spécification as open to 
inspection under Sect.
91 (3) (a) comprises a 
water-heater for use in 
washing dishes and 
consisting of a coil 8 
through which the 
water passes, the coil 
being heated by a Bun
sen burner 11. Hand- 
levers 13, 14 control- 
ling, respectively, the 
supply of water and 
gas are connected to- 
gether by a slotted rod 
15 so that the coil can- 
nofc be heated when 
empty. This subject- 
matter does not appear 
in the Spécification as accepted.

FIG.2.
(CancellecL)

2 4 0 ,4 1 7 . Cockrane Corporation, (Assig
nées of Gibson, G. H.). Sept. 26, 1924, [Con- 
venlion date].

Feed-water, heating.—Water is heated and de- 
aerated by the direct contact of steam, which 
first flows in superposed horizontal streams 
through a de-aerating compartment and then 
passes together with liberated air to a heating 
compartment, from which the air and remaining 
uncondensed steam are withdrawn. A tank A 
contains upper and lower groups of trays or 
baffles E, F , over which water admitted at the 
top of the tank through a pipe B flows in divided 
streams. Steam admitted from a pipe G is 
direct ed downwardly to the lower trays, from 
which it passes upwardly through a duct 
A5 to the upper trays. Uncondensed steam 
and liberated air are taken off through a 
pipe II and led through a tubulous heat- 
exclianger C in the water-supply pipe. The 
trays F  are sîightly inclined and are formed 
with ribs for retarding the flow of water. In a 
modification, the heating steam is generated

Fl C I. F i G.2.

from the de-aerated water collecting in the bot
tom of the tank, the collected water being heated 
by tubular apparatus supplied with steam bled 
from a turbine.

1S1
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M a r k s ,  E . C. R .,  (Peoples Savings 
Co. oj Pittsburgh). Mardi 25, 1024.

FIC.I.

Dlu: !nJ. 'd: 1:ldnSi •Ht* ml-1-̂ ‘i -.1 * i -.! |r

and a multiplicity of heat-absorbing fins or webs 
c\  The fins may taper and project between the 
fins on the opposite side and may also be iu- 
clined instead o f horizontal as shown in the 
Figure. Spécification 219,067 is neferred to.

Hejerence lias been directed by the Comptroller 
to Spécifications 21617/11, [Class 123 (ii), S team 
generators], and 191,946.

H

Feed-ivcrtcr, heating.—A  non-rotary apparatus 
for the centrifugal treatment of fluids is used for 
heating. The liquid or gas to be treated is led 
from a spaee A, Fig. 1, through a ring of long, 
narrow, overlapping blades d, Fig. 2, which give 
it a whirling movement in the space D. Tlie 
contained solids or heevier components are re- 
ceived by the fixed bowl G and discharged 
through a tangential duct H , while tlie lighter 
constituants are delivered through an outlet C 
in a cover I , the opening C haying a smaller 
diameter than the bowl G. A unit of. this kind 
may be used in the feed water line of a steam 
boiler. Modifications are provided with bowls at 
top and bottom, and additional outlets; a serial 
arrangement mav be used. The apparatus may 
be arranged in a boiler and adapted to receiye 
both steam and feed-water for rectifying and puri- 
fying the same, the feed-water being introduced 
at the lower end of the ring of blades, and being 
raised to boiling température by the whirling 
steam. Spécifications 24253/06, 6206/12 and 
203.395, fall in Class 23, Centrifugal machines 
&c.] are referred to.

2 4 1 ,2 6 4 . P a t t i s o n ,  C. M . Julv 14, 1924.

Heating water; intemally-fired boilers. —  A 
boiler, which may be heated by products of com
bustion from an external source, is constructed 
preferably in sections a, 5, c, and comprises a 
box-like water-jacketed c.hamber having a sériés 
of partitions c, arranged in staggered relation to 
provide a tortuous path for tlie heating gases,

2 4 1 ,2 9 8 . D o w n s , C ., and B e l lw o o d ,
R .  A . July 22, 1924.

Digesters.— Apparatus for the treatment of 
palm fruit &c. to remove and soften the fibrous 
covering comprises a long cylindrical container 
A in which rotate beaters on a shaft E, the con
tainer being provided with a lining or inner sur
face of a grater or other abrasive character; the 
beaters are similarly formed and rasp-like sleeves 
M are provided on the shaft E. The container 
is suppîied with steam by branched pipes n. n\ 
n2, and the bottom C, provided with a shaft 
bearing is pivoted. The liner D, blades L . and 
sleeves M may be formed o f pierced or expanded 
métal.
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2 4 1 ,7 1 2 . G e v c k c , H . L . Oct. *24, 10*24.

T Voter - tube boilers. —
In a; central heating Sys
tem of the kind in which tlie 
boiler is located in one of 
the fire-places, the boiler is 
built up entirely of a 
number of heating tubes 
forming vertical front, 
rear, and side walls 4, 3, 
and 14 respectively enclos - 
ing tlie combustion space, 
and an horizontal bottom 
wall 9 serving as a grate, 
the boiler being adapted to 
be introduced as a self- 
contained unit into the 
cavity of the fire-place.
The sets of vertical tubes
3. 14 preferably connect
upper and lower collect- 
ing mains 2, 1 associated
with the circulating pipes 10, and the tubes 4 
connect the main 2 with a ring main 5 shaped 
to the contour of the firing-hole. A doser con
tact with the fiâmes is obtained by bending the 
sets of tubes 3, 4 inwardly as shown. An adjust- 
able slide is provided for regulating the draught 
and the distribution of beat to the room.

2 4 1 ,9 3 9 . S iem en s -  Schucke  
G*es., (Assignées of Sirnmermacl 
Oct. 24, 1924, [Convention date].

w - Q - m
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FIC.I. FIC.3.Feed-watcr, heat
ing. —  Boiler feed- r- 
water l>efore enter- _L 
ing a hot-water stor- i—
ag© tank b, Fig. 1.’ \ \  b
is beated to a con- —  
stant température by 
s u r p l u s  boiler 
steam in a mixing 
device c comprising 
rows of opposite in-
clined nozzles /c, Fig. 3, which are opened in 
turn by a slide m operated by a piston acted 
uj)on by steam or other pressure varying in 
accordance with the steam consumption. The 
pressure of the feed-water supplied to the mix
ing device by a pump e is maintained constant, 
and the boiler steam pressure being approxi- 
mately constant, the respective opposite nozzles 
are so designed that the water is heated to the 
required constant température. The feed-water 
may be first heated by exhaust steam in a mix
ing device similar to that described.

Heating water; geysers.— A corrugated lining 
a1 foi ms. with the outer casing a, a water jacket 
for the heating chamber in which are a plurality 
of flauged trays c - - / ,  each having circumfer- 
entially arranged staggered ridges c1 to break up 
tlie flow of water which is from the circumfer- 
ence to the centre and vice versa in alternate 
trays. Perforations c3, d3, c3, preferably with 
uj»standing edges, allow tlie water to drop from 
tray to tray while an aperture f3 in the tray /  
registers with the end of a coiled pipe g forming 
the outflow. Baffles h cause the heating gases 
to pass between the trays.

2 4 2 ,0 6 6 . R e y n o ld s ,  J . E . Oct. 27. 19*24.

Geysers.— A geyser 
of the type having a 
uonical central fine 5 
round which are 
[’itted cup-like rings 6 
^ver which water to 
be heated fa Lis in 
succession from a 
preliminary - heating 
member lias this 
tnember in the form 
3f a hollow baffle- 
plate 12 disposed 
above the flue 5. A 
lish 11 fed with 
water over the plate 
Lb from an outer 
beat ing- jacket 3 may 
be mounted above 
the baffle 12 and 
may commun icate 
with ifc through a 
nuinber of pipes 13. 
a further plurality 
of pipes 14 leading 
water to the uppermost ring 6. A cône 9 may 
surround the cups.
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c tent granted (Sealing fee not paid).

F  ! G  3Heating water.— A ves
sel 1 for heating the water 
in a shaving equipment 
h as a heating device 2 
telescopically connected 
to it bv arms 8, the con
tainer for the shaving ap- 
pliances, fuel, &c. being 
adapted to be packed into 
the vessel. The arms 8 
are formed with projections
0 adapted to engage a
groove 10, or a rib, on the vessel 1 and to sup
port it in the position for heating, the said pro
jections 9 engaging with the lid 4 when the vessel
1 is elosed on to the heater 2.

heater, the next stage 10 being heated by bleeder 
steam from the pipes 19, 22, and the lowest 
stage 9 by steam from the section 14. Instead 
of dividing the auxiliary turbine into two sections 
13, 14, it may be provided with two groups of 
nozzles for the two steam sources. The sections 
13, 14 may be housed in two casings, which may 
be coaxial, or the two sections may be geared 
together. A separate steam boiler may be used 
for the auxiliary turbine, and this boiler may be 
heated by steam from the main boiler. The 
stage 10 may be omitted.

2 4 2 ,2 3 1 . E n g e lh a r t ,  G-. K.., (Assignée of 
Grady, C. B.). Oct. 30, 1924, [Convention 
date].

2 4 2 ,2 1 0 . A n d e r h u b , W . Nov. 15, 1924,
[Convention date'].

Fced-ivater, heating.— In a steam turbine in
stallation with miiltr-stage preheating of the 
feed-water and at least one auxiliary turbine 
driven by tapped or bleeder steam and connected 
to the feed-water heater, the auxiliary turbine 
in addition to being supplied with bleeder steam 
is connected to a source of approximately con
stant pressure, so that under ail conditions of 
working it furnishes a certain minimum power. 
A steam boiler 1 supplies the main turbine 3, 4 
and also a section 13 of the auxiliary turbine, 
which has another section 14 receiving bleeder 
steam from the main turbine by way of pipes 
19, 21. The steam from the section 13 passes 
into the highest stage 11 of the feed-water pre-

Heating air; heating water.— A heat exchanger 
comprises three or more conduits through which 
are conducted the fluids between which heat is 
to be exchanged and a sériés of containers each 
c-arrying a liquid in its lower portion exposed to 
the fluids to be cooled and in its upper portion 
the vapour generated from said liquid exposed 
to the fluids to be heated. The containers 16 
which are preferably exhausted may be sloped 
and contain a liquid IS exposed to a hot fluid 
passing through a duct 30. The vapour gener
ated is exposed to a fluid to be heated passing 
through a duc-t 40 and also to another fluid circu- 
lated through pipes 44. The apparatus may be 
adapted to. transfer heat from boiler gases pass
ing through a flue 52, Fig. 5, to air passing 
through a flue 56 and water passing through 
pipes 60, the containers in this case being 
arranged verticallv and acting as baffles to trap 
the dust in the waste gases which is received in 
compartment 70 and transferred to a pipe 74 by 
suction or by a stream of water. The containers 
may be formed in the shape o f U-tubes 16’s  
Fig. 11.
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Block-jorm boilers; intemaXly- 
fired boilers. —  The apparatus for 
heating liquide described in the 
parent Spécification is modified by 
arranging the cells 6 so that the 
fiow is through the cells in each 
group in se-ries while groups are 
arranged in parallel. The cells may 
hâve fixed lids to enable them to 
be used under pressure. Each cell 
may be subdivided by partitions.
The outflow 5 from each cell in a 
sériés may be arranged to be at a lower level 
than that of the preceding cell. An arrangement 
of cells 45, Fig. 11, in series-parallel may be 
enclosed in an outer water-holding casing 46 
which is itself o f cellular construction. Spécifi
cations 9896/87 and 14334/92 are referred to.

2 4 2 ,6 8 0 . S m ith , S . C. May 12, 1924.

Heating liquide.— A burner for heating liquids 
by direct contact of hot gases comprises a com
bustion chamber g , /c, from the end e of which 
the combustion products issue directly into the 
liquid, means being furnished for preheating one 
or more elastic fluid éléments o f the constituents 
for combustion before entry into the combustion 
chamber; the preheater is also adapted to insu- 
late the combustion chamber from heat loss. 
The combustion chamber is lined with refrac- 
tory material b inside a pressure-resisting casing 
a, and air is preheated in jackets d, / .  The 
burner is bolted to a seating tt, which is covered 
with non-coiTodible material such as rubber when 
used for heating corrosive liquors. In a burner, 
itself adapted for immersion in the liquid, the 
outside of the burner and nozzle is covered with 
the non-corrodible material, and the lower part

may be water-jacketed. The burner is provided 
with a nozzle e of reduced area to ensure high 
velocity of efflux. An example of application of 
the burner is shown in Fig. 5, and refers to the 
treatment of ores by hot acid brine. The heat
ing vessel 1 is provided with a burner as de
scribed, and the liquor to be heated enters at 
the top of the tower 11 or 12, where it meets 
ascending gases and passes to the heating vessel, 
overflowing thence through the pipe 2 to the 
leaching vessels 3, 4. For agitating the con
tents of the vessels 3, 4 gases from the vessel 1 
pass by a valve 5, main 6, and valves S to the 
ir-ner of concentric tubes 7, 9 rising through the 
outer, carrying with them a certain quantity of 
the pulp which is discharged through perforation 
in the tubes 9 at the surface level.

2 4 2 ,7 0 0 . K u d s o n , J . J . C ., and H u d s o n ,
G . C. Aug. 11, 1924.

Geysers.—Water to be heated passes into an 
open distributing-tray 15, provided with a 
perforation 16, extending across, but separate 
from a heating-surface 11 furnished with heat 
conducting pins 18 exposed to the heat of a 
gas burner 14. The tray 15, réceptacle 10 and 
burner 14 may be mounted in a frame 22 which
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VIRTUAL MUSEUM- ipported on a tap 24 so as to be capable 
of movement out of the way when cold water is 

------------- — uwiiea à’ôm the tap.

24=2,959. S ie m e n s  -  S c h u c k e r t w e r k e  
G e s . Nov. 15, 1024, [Convention date] .

speed of the additional pump being controlîed 
in accordance witli the pressure in the outlet 
pipe of the pump 9. In a modification, the 
storage vessel pressure is maintained constant 
by increasing the number of steps in the pump 
9 by means of runners, eacli step leading to 
outlets whic-h are changed according to the 
pressure required. Each ot the outlets 31, Fig. 
8, from the additional steps may be fitted with 
two spring or weighUoperated valves 34 opening 
at- different pressures. When the pressure is 
raised in one o f the stages to the desired limit, 
the lower valve in the- corresponding outlet is 
lifted, and when the pressure rises above the 
limit the upper valve is closed.

243 ,04:3 . L a u th , C. H . July 22, 1924.

Feed-water, heating.—
In a power plant in F IG. 8.
which feedwater is heated „ .. ~~
in a rotary feed-pump 
by tapped s team from 
a prime-mover, the 
quanti ties of tapped 
steam and water

supplied are regulated according to the quantity 
o f excess steam available, and the speed of the 
pump is regulated according to the pressure in 
one of the tappings. Tapped steam from three 
stages 4, 5, 6, Fig. 1, of a turbine 3 driven by 
steam from a boiler 1 is supplied to a pump 9 
drawing feed-water from a tank 8 and supplying 
it to a store vesssel 11. Steam from the lowest 
stage 7 of the turbine is led into the tank 8. A 
pressure operated device 13 in the boiler steam 
pipe 2 Controls valves 15 . . 18 in the tapped 
steam pipes and a valve 14 in the pipe between 
the pump and the storage vessel. The speed of 
the pump is regulated by a pressure operated 
device 19 in the tapped steam pipe from the 
stage 4. The speed of the pump may also be 
controlîed in dependence upon the différence in 
pressure between the tapped pressure and the 
counter pressure of the corresponding pump 
stage. The tapped steam may be led into water 
réservoirs 20, 21, 22, Fig. 5, between the stages 
of the feed-pump 9. The centrifugal pump 12 
between the storage vessel and the boiler may be 
regulated in accordance with the boiler pressure 
or the différence of pressure in the boiler and 
in the storage vessel. The pressure in the storage 
vessel mav be maintained constant. This may 
be effected by an additional pump placed 
between the pump 9 and the storage vessel, the

Heating ivater.— Apparatus for heating water 
for domestic purposes &c. comprises a tank b. 
Fig. 1, a heating transformer d. and a circulating 
pipe liaving branches a, e opening into the lower 
and the upper pai’ts of the tank respectively, 
the pipe being provided with a three-wav valve 
/  adapted, when in the position shown, to allow 
the water to circulate and when in one or the 
other of two alternative positions to be with- 
drawn from either the top or the bottom of the 
tank. In a modification, the circulating pipe 
is formed with two spaced and pipe-connected 
branches provided with interconnected valves. 
In another arrangement, the parts a, e, Fig. 3, 
of the pipe are arranged annularly and com- 
munioate with a three-wav valve formed with 
passages fr, m, n.
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243,064:. B ill , E . J . N ich olson -, Ring-, 
F ., R ick ard , P . E ., and Hethering-ton,
J. Aug. 20, 1924.

Fl C I. FIG.2.

L/e

'5

i  / •_ • • • x  \
/ 7

/ 'l / A
Boiling-pans.— In water or other liquid heating 

apparatus, circulating devices are provided which 
are completely covered by the liquid wherebv 
the hot liquid or vapour is spraved or projected 
wholly or mainly across the normal path of 
circulation of the liquid. The vessel 4, heated 
at the bottom, has a sériés of perforâted dômes 
5, 6, 7, provided with apertures 10, 11, 12 at 
their bases wherebv the water flowing through 
the apertures takes a sinuous path. Perforations 
13 take the form of nozzles which direct the 
rising hot liquid outwardly. Perforated baffles 
14, 15 may be mounted between the outer dôme 
7 and the" side of the vessel and one or more 
diaphragms 16 may be placed above the dôme 7 
with. extemal or internai pipe connections to 
assist circulation. A single domed member 18, 
Fig. 2, having-a T-piece 17 may be employed 
and may be used in connection with the perfor
ated diaphragms.

accumulator from which it is fed to i m m * ' -  m u s e u m  
whilst the former portion passes direcft to 
boiler or to an economizer from which the boiler 
is fed. The feed-water is conveyed by pumps
11, 21, Fig. 1, from a tank 3 to the boiler 1 
either through the economizer 12 or through the 
steam feed-water heater 22 from which the water 
passes to an accumulator 23. The excess of 
steam over requirements, on the opening of the 
automatic valve 6, passes to the heater 22 by 
way of the pipe 15. The pump 21 can be 
regulated by the steam pressure in the pipe 5, 
and a pump 24 supplies the feed from the 
accumulator 24 to the boiler 1. In the event of 
the accumulator being emptied on account of 
excessive consumption of steam, the température 
regulating device which normally Controls the 
pump 11 is put out of action by the fall of a 
lloat 16 in the boiler and the full output of the 
pump is fed to the boiler. In a modification, 
the boiler fed by the economizer is separate from 
the boiler fed by the accumulator, and the two 
feed pipes are connected by a cross pipe. In 
another form, the high pressure boiler 10, Fig. 3, 
is fed by the pump 3Î partly with water from 
a low pressure boiler 1 fed by the economizer
12, and partlv with warm water from the 
accumulator 23, the pump 31 being regulated in 
accordance with the level of the water in the 
boiler, the pump 11 in accordance with the pres
sure beliind the the low pressure boiler, and the 
pump 21 in accordance with the température 
beliind the steam feed water heater 22. In the 
event of the pump 11 supplying more than the 
pump 21, the excess flows into the accumulator 
through the pipe 13. In a further form, the 
whole of the output o f  the low pressure boiler 21 
is supplied to the accumulator whence supplies 
are drawn by a single pump to the boilers.

2 4 3 ,0 9 4 . S iem en s -  Schuckertw erke  
G es., and Sten der, W . Aug. 30, 1924.

F I C I.

Feed water, heating.— 
In feed-water heating 
plant in which a part 

of the feed-water is pre- 
heated by gases of 
combustion and another 
part by steam, the 
latter part passes to an

FIC.3.

243 ,172 . L ack . S . W -, and Shepherd,
A . J. Dec. 3, 1924.

Boilers. —  A boiler, or other water-heating 
vessel has the underside of the bottom provided 
with a sériés of heat-conducting vanes or slats 
arranged in rows intersecting at right-angjes, 
thus providing a sériés of tortuous passages for 
the flow of the heating gases. The vanes, which 
may be o f plain, curved, angular, or corrugated 
form, may be intégral with the bottom or may 
be brazed or otherwise attached thereto, and 
vanes remote from the centre may be thinner. 
wider, and of greater depth than those nearer 
the centre. The vanes may be surrounded by 
a depending “  skirt ”  portion 5 having perfora
tions 6.
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243^4^0. M o r is o n . K . B .,  T u c k -îr , H . E .,
E v a n s , H . R .,  (Représentatives of 
on, D. B.). Aug. 21, 1924.

F I CI .

in  o p a j i u g  iiiü  w a ic r  m w > a  
vessel arrangea in ihe Jine of the exhaust steam, 
the relative volumes of the steam and feed- 
water being such that the water is heated to a 
température closely approximating to the vacuum 
température in the condenser with no appréciable 
condensation of the steam. The feed-water is 
sprayed into a long narrow ve&sel 2 arranged in 
the inlet of the surface condenser 1 and having 
l>a£Fles 4, the water passing tlirough the pipe 8 
to the feed-pump, while the steam escapes 
through openings 7 into the tube space of the 
condenser.

exit 5. The dividing wall 7 is provided with air 
cavities, the whole being formed as a single 
casting with externe! ribs 8. The chamber is 
inclosed in an asbestos liued casing supported 
by the floor 13 and fitted with a perforated covor 
14 flush with the floor.

2 4 3 .5 6 8 . Thom pson. A . Jan. 28, 1925.

II asliing-boilers. —  In gas-heated domestic 
washing pans or boilers the straight and curved 
edges a, 6 of the hinged lid are seamed over 
to the underside and the joint d between the 
edge of the seam and the main body o f the plate, 
«oldered. Wire a1 is inserted to stiffen the edge 
and the lid is dished so as to leave a rounded 
corner at g to facilitate cleaning.

2 4 3 ,4 5 5 . G riffiths. A . B ., and Pryer,
C. P . Sept. 1, 1924.

Hcating air.— In a combined lieater and ex
haust silencer Jet into the floor of a motor 
vehicle, a chamber with baffle plates is enclosed 
in an outer casing with a perforated cover. 
When the coek 15 is wholly or partly opened, 
the exhaust enfers a divided chamber, having 
cpposed baffle plates 8, 9 and leaves through the

2 4 3 ,5 7 8 . N ew nes, J ., B irk ett, N ., and 
B irk e tt de S on s I-td ., T . 1*1. Feb. 19,
1925.

Hcating water. —  A 
lieater comprises a casing 
in two parts A, B  bolted 
together, the upper B 
forming a steam cham
ber, the lower A for 
water having two cham- 
bers <i. b. connected by 
loop tubes j  mounted on 
a détachable cover- 
plate h.

Référencé bas been 
directed by the Comp- 
troUer to Spécifications 
3066/80, [Class 23. 
Centrifugal drving &c.] ; 
5780/15, and 126,102.
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243 ,732 . Soc. A non . des E ta b lisse 
m ents O livet et M a z a rs . Nov. 29, 1924.
[ Convention date].

2 4 3 ,6 5 6 . B abcock  de. W ilcox , Xitd.,
(Deutsche Babcock d Wilcox Dampfkessel- 
Werke Akt.-Ges.). Aug. 29, 1925.

Feed-water, heating.— A fuel 
economizer with ribbed tubes 2 
has the ribs 1, of a greater 
dimension aoross the flow of 
heating gases than in the direc
tion of flow. Rectangular and 
oval ribs are descri bed, in 
sonie cases corrugated.

CLASS G4 (i), HEATING LIQUIDS &c. ULTIMHEAT

stream. The radiator is preferably c 
cross-section and is of copper with stee! 
the projected stream of hot air forms an angle of 
from 10° to 45° with the horizontal plane. The 
motor F is supported bv iron standards G hav-

VIRTUAL MUSEUM
f square

Heating air.— Apparatus for the production of 
hot air for heating and drying operations com
prises a steam-heated radiator A connected by a 
oasing D to the suction opening of a motor- 
driven centrifugal fan E which draws the air 
through the radiator and projects it in a conical

iug struts II to prevent vibration, the whole 
apparatus being adapted to be .mspended from 
the ceiling of a room. Régulâting shutters may 
be provided in the upper part of the apparatus 
for controlling the flow.

243 .855 . Jackson B oiiers, L td ., and 
H argreaves, K . Oct. 10 1924.

Heating liquids.—  
A water boiler is pro
vided with a steam 
heating coil 2 in the 
base, a bell 3 cover- 
ing the coil, a pipe 4 
which delivers boil- 
ing water from the 
top of the bell into a 
separate compart- 
ment 5 having a 
draw-off tap 7, and 
and a float-controlled 
water inîet 6. The
bell, delivery pipe, \
and hot water compartment are détachable as a 
single unit, which is détachable on breaking the 
connection between the coil 2 and the outer ca<- 
ing. and removing the tap 7. An overflow 8 ami 
slow-leakage bole 9 are provided. Spécifications 
10804/07, 9048/08, and 211.335 are referrod to.

nected to it, the auxiliary container only being 
heated. The boiler b, Fig. 1, is connected to a 
pipe coil c in the casing e, heated by a gas 
burner d. The connecting pipe c1 at the bot- 
tom of the boiler is covered by a sliield m  and 
the pipe c2 at the top terminâtes in a rose c3. 
The pipe c2 may be flexible and may be bent

2 4 3 ,8 7 5 . M itch ell, G*. P . Oct. 30, 1924.

Washing-boilers.—A washing-boiler is provided 
| with an auxiliary container adjacent to, and con-

towards the side of the boiler when in use. In a 
modification, the pipe coil c may be replaced by 
an annular vessel w, Fig. 5. having internai ribs 
o which are subjected to the heat of a burner 
below. Hot air may pass through an opening h 
into space k surrounding the boiler, and thence 
to a flue Z.
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Boilers. —  An appara- 
tus for heating water for 
domestic supply com
prises a vertical cas in g 
b, tapered at c, and ter- 
minating at e just above 
the water level in a tank 
n surrounding the upper 
end of the casing. An 
inner casing g termin
âtes at j below a pro- 
lecting cap k. A  circu- 
lating pipe o connects 
the bottom of the tank 
to the space p, and a 
supply pipe q and draw- 
off pipe s are provided. 
Fuel is fed through a 
door v and ashes re- 
moved through a door w. 
A  box a for fuel is pro
vided.

f 8^

243,924;. B a r r o w f ie ld  Z ron  W o r k s ,
Z itd ., and C h a m b e rs , R . Zi. Jan. 23, 1925.

FIC.2.

Heating water.— Steam is in- 
jec-ted beneath the surface of 
water, particularly the water in 
the lûtes o f gas-holders, through 
the nozzle 3 of an iniector 2. 
Holes 7 communicate with the 
atmosphère and the nozzle 6 onlv 
is submerged. On tuming off the 
steam, the air ports 7 prevent 
water from being drawn into the 
steam main. Spécification 2709/93 
is referred to.

partition liaving a valved opening for regulating 
the quantity of water fiowing through the heater.

FIG.I.

The steam collecting chambers and water cham
bers may be in separate parts.

2 4 4 ,1 7 2 . T h o m p s o n , T . Sept. 12, 1924.

FIC.I.
Boilers. —  In an ovenless 

cooking-stove having separ
ate boilers 3, one for hot- 
wat-er supply and the ot-her 
to serve a heating-System, 
arranged on each side of the 
fire-space 2, baffles or webs 
8 depending from the hot- 
plate 7 are provided to direct 
the gases round the boilers.
Dampers 11 control the flow 
of the gases through each boiler chamber, and a 
damper-controlled opening (not shown) connect
ing the fire-space directly to the uptake is also 
provided. In a modification, firebrick walls on 
either side of the fire-space protect the boilers 
from the direct heat, and the baffles 8 are pivot- 
ally mounted and may be given limited move- 
ment by adjlisting handles. The boilers are pré
férable provided with gills 4, and may be single, 
or of twin form, as shown; in the latter case, 
each pair is formed at one end by a box-form 
cover. One of the boilers may consist of two 
drums ioined by two rows of water-tubes, with 
a longitudinal baffle between the rows.

2 4 4 ,5 9 4 . J a c k s o n ,  E . Dec. 30, 1924.

2 4 3 ,9 3 4 . V e jv a lk a ,  J . Feb. 9, 1925.

Feed-water, heating.— A feed-water heater is 
located in the steam-collecting chambers of a 
superheater. The colleetor space 7 is extended 
into a pipe 3 between the combustion chamber 4 
superheater. The colleetor space 7 is extended into 
a pipe 3 between the combustion chamber 4 and 
the boiler shell 1. 2. U-shaped tubes 5 of a feed- 
water heater opening into a water chamber 10 are 
located in the collecting chamber and the water 
chamber is divided into two compartments by a

Internally-fired boilers ; 
block-form boilers.— À cen
tral heating-cylinde-r 1 of a 
café or like hot-water 
boiler is provided with a 
loose lid 3 bearing a feed 
pipe 4, vdiich mav be 
parai lel-sided, extending 
substantially to the bottom 
of the cylinder. Incoming 
water may pass to a tank 2 formed above the 
cylinder and the lid mav carrv the delivery pipe 
5 to the usual collecting box for boiling water.
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APPENDIX

The following abridgments should be inserted in place in the présent volume.

1 5 7 ,9 0 3 . S c h e it l in ,  E . May 17, 1919,
[Convention date].

Heating bxj jjiction .—Liquid is circulated from 
a vessel a through a power-driven pump c and a 
delivery pipe e which is fitted with one or more 
îhrottling devices / .  The h'quid is thereby
heated.

provided at their bottoms with chambers 9, 3 
rospectively which extend across part only oi the 
bottom of the tanks, are placed at the sarne level 
and communicate with one another by a pipe 4, 
The hot tank is connected with a boiler bv flow 
and return pipes 5, 6, the flow pipe 5 having two 
branches 51, 511, one of which is led into the 
chamber 3 and the other into the main part of 
the tank 2, and this hot tank is aîso provided 
with a draw-off pipe 7 which is connected to the 
tank at such a level determined by the relative 
areas of the two tanks that a quantity of hot 
water equal to the full capacity of the hot tank 
is drawn off by the time the water reaches such 
level, even if, through failure of the main supply 
no water should corne in through the valve 8. 
The chamber 9 is provided with a filling-pipe 10 
and a draw-off pipe 11 for a cold-water supply 
and the chamber 3 is fitted with a small air pipe 
12 to prevent an air-lock.

1 6 5 ,2 0 7 . F is h le y , R .  March 23, 1920.
1 8 4 ,6 5 9 . D y e r , J . H . Juîy 11, 1921.

Heating water.— A tank or cistern particularly 
for use above domestic baths for supplying hot 
water is provided with a flange 2 projecting below 
the bottom of the tank in which T-pieces 3 and 4 
are fitted. Pipes 8, 12, 13 conduct cold water 
to the tank, cold water is drawn off from pipe 
10, and hot water from pipes 15, 17, 18. The 
cold-water pipe 13 is jacketed to reduce its cooling 
action on the hot water in the tank. The usual 
pipes to the boiler are shown at 6, 7.
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Heating water.— In a hot-water supply System, 
n  cold storage tank 1 and a hot circulating-tank 2,
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B o n r a r s ,  W . H . May 18. 1021. plied by pipes 14, 15, and an additional stop
cock 13 may be provided on the pipe 1 between

FIG.I

of the bail-valve and the

Heatin,/ water.— Re
lates to a bot and eold 
water System of the 
type comprising a 
single water - storage 
tank 1, a cold-water 
supply pipe 2 serving 
said tank through a bail 
valve 3, flow and re- 
turn pipes 8, 0 between 
a boiler 10 and the tank
1, a hot-water outlet 
11 from the tank or 
boiler circuit, and a 
cold-water outlet 12 
from the supply-pipe
2. The supply-pipe 2 
is provided with a con
duit 4 communicatïng 
between the outlet side 

interior of the tank, and

the valve 12 and pipe 14 for cutting off the hot 
water system from the cold water main 1.

cold-water outlet 12 is arranged to branch from 
said conduit at a point below the water-level in 
the tank. Preferably the conduit 4 and outlet 
12 are loeated wholly within the tank 1. The 
conduit 4 may communicato with the lower 
portion of the tank through a capacity-chamber 
5 loeated within the tank and fitted with the 
cold-water outlet 12, and a pipe 7, so that when 
the outlet 12 is opened water flous from the 
capacity-chamber and make-up water enters the 
latter from the tank. In a modification, the 
chamber 5 takes the form of a conduit of diameter 
larger than that of the main cold-water supply 
pipe.

1 9 4 ,7 9 3 . B a ir d ,  J . J ., and J o n e s . J . W .
Dec. 17, 1921.

*
Ileating tvater.— In a domestio water-supply 

System of the type in whicli a hot-w ater storage 
cvlinder 3 is supplied from a high-pressure main 
1 and is provided with pipes 7 leading to a boiler 
8 and a pipe 9 for supplying hot water to taps 
10, 11, a non-retum valve 12 is fitted on the 
cylinder supply pipe to prevent emptying or 
syphoning out of the storage cylinder through 
thé cold-water supply taps whenever the water 
6upply is eut off from the main by a stop cock
2. The cold water taps of the System are sup-

FIG.I.

1 9 9 ,0 6 1 . P e r c iv a l ,  B .  Jan. 21. 1922.

I N c r  supply and 
delivery. —  In a hot- 
water supply system 
provided with a boiler 
E  heated by a range, 
fire-grate &c., one cold 
water pipe, having a 
stop cock C near a sink. 
leads direct to the 
Ixnler, another cold 
water pipe passing to 
a bath on the floor 
above and being pro
vided near the sink 
with a tap and near the
bath with a tan and a stop cock C1. The hot- 
water pipe leading from the boiler has a tap 1> 
near the bath and an open end above the sink. 
In operation, by opening the cock C, cold water 
will enter the boiler and hot water will auto
mat ically flowr to the sink; or by opening the 
cock C1, and the tap D. cold water will enter the 
boiler and hot water will flow through this tap 
to the bath. The hot-water pipe is curved up- 
w ardly at the tap D and is provided at the top of 
the curve B with an exhaust and anti-syphon 
pipe II.

Reference has heen directe d by the Coin pt roller 
to Spécification 5111/81, [Class 135, Valves ftc.].
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1 9 9 ,0 8 6 . P h i l l ip s ,  H . C. Mardi 10, 1922.

Fl C I.

Water supply and delivery.—A hot-water 
supply system, as indicated in Fig. 1, is provided 
with a combination valve 5 comprising a single

actuating-spindle for operating simultt neolüîy £  
pressure-water inlet valve and a three-way hot- 
water discharge valve; the inlet valve normallÿ
closes the connections 6, 11 between the cold- 
water main 1 and the bottom of the storage 
cylinder 7, but opens this connection on actua
tion of the spindle, while the three-way valve, 
having passages 12, 13 which initially connect the 
cylinder top through pipe 14 to the expansion pipe 
16 through the pipe 15, firsfc connects the still in- 
terconnected cylinder and expansion pipe to the 
discharge tap outlet 17, and then disconnecte the 
said expansion pipe 16 leaving only the top of the 
cylinder 7 and the outlet 17 connected. In the 
embodiment shown in Fig. 2, the inlet valve 27 
is a lift valve operated by a screwed spindle 22 
and the three-way valve consists of a rotary plug 
21 operated from the same spindle 22 by means of 
a sliding feather 23 and slot 24. The plug 21 
is formed within an annular recess 18 for con
tinuons connection with the cylinder top, and 
with a longitudinal passage 14* in communication 
with the recess 18 and extending approximately 
half way round the plug.
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(A .)—Classified in 146 volumes for each of the following periods dealing with ail published spécifications o f the 
years 1855 to 1908 :—

1 8 5 5 - 1 8 6 6 .
1 8 6 7 - 1 8 7 6 .
1 8 7 7 - 1 8 8 3 .

1 8 8 4 - 1 8 8 8 .  
1 8 8 9  1 8 9 2 .  
1 8 9 3 - 1 8 9 6 .

1 8 9 7 -1 9 0 0 .
1 9 0 1 -1 9 0 4 .
1 9 0 5 - 1 9 0 S .

(B .)— Classified in 271 volumes for each o f the following per.ods dealing with ail spécifications published during 
the years 1909 to 1925 :—

1 9 0 9 -1 9 1 5 .  | 1 9 1 6 -1 9 2 0 .  | 1 9 2 1 -1 9 2 5  (in course oj Publication.)

NOTICE.— The volumes for  the période 1921-1925, now in course o f  publication, can be obtained sheet by sheet, as 
printed, by payaient in advance o f a subscrrptioji o f  5s. fo r  each volume including inland postage, or 7s. Gd. including 
postage abroud.

(A .)— L is t  of C la sses, 1 8 5 5  to 1908  
(9  periods a s  ab ove).

1 , A cid s , a lk a lies , ox ides, and salts, In organ ic .
2, A cid s  an d  salts, O rgan ic and o th e r  ca rb o n  com -

pounds, ( i n c l u d i n g  Dves).
3, A d v ertis in g  an d  d isp la y  ing.
4, A eron au tics .
5, A g r icu ltu ra l ap p lian ces , F a rm yard  and lik e , ( in c l u d -

i n o  th e  k ou sin g , feed in g , and trea tm en t o f  an im ais).
6 , A g r icu ltu ra l app lian ces fo r  th e  trea tm en t o f  land

and crops , (i n c l u d i n g  G arden ing  app lian ces).
7, A ir  and gas engines. . j
8 , A ir  an d  gases, C om pressing, exh au stin g , m ovin g , and

oth erw ise  treating .
9, A m m u n ition , torp ed oes , explosives, an d  p yrotech n ies .

10, A n im a l-p ow er eng ines and m isce llan eou s m otors.
1 1 , A rtis ts ’  in stru m en ts and m ateria ls.

1 2 , B earin gs an d  lu brica tin g -ap p aratu s .
13, B ells, gon gs, fo g h o rn s , sirens, and w histles.
14, B everages, (e x c e p t i n g  T ea , coffee, c o co a , and lik e

beverages).
15, B lea cliin g , d ye in g , an d  w ash ing tex tile  m a teria ls .

ya rn s, fa b r ic s , an d  th e  lik e , (e x c e p t i n g  Dyes).
16, B ooks, ( i n c l u d i n g  Cards and ca rd  ca-ses an d  th e  like).
17, B oots and shoes.
18, B oxes and cases, (e x c e p t i n g  T run ks, p ortm an teau x ,

h a n d  and lik e  tra v e llin g  bags, baskets, ham pers, 
and o th e r  w ick erw ork ).

19, B rush ing an d  sw eeping.
2 0 , B u ild in gs  an d  structures.
2 1 , Casks and barrels.
22, Cem ents and lik e  com position s.
23, C en trifu ga l d ry in g , separatin g , an d  m ix in g  m ach ines

and a p p a ra t  us.
24, Chains, ch a in  cab les , sh ack îes , and swivels.
25, C h im n eys an d  flues, ( i n c lu d i n a  V en tila tin g -sh a ft  tops).
26, C losets, u rin a is , baths, lava tories , and lik e  sa n ita ry

appliances.
27, C oin -freed  a p p a ra tu s  an d  the lik e .
28, C ook ing  and k itch en  ap p lian ces , b read -m ak in g , and

con fection ery .
29, C oo lin g  an d  ice-m ak ing , ( i n c l u d i n g  R é fr ig é ra  to rs  a n d

Ice -storin g ).
30, C utlery.
31, C u tting , p u n ch in g , and p e r fo ra t in g  p ap er , leather.

and fa b r ic s , ( i n c l u d i n g  th e  general trea tm en t o f 
p ap er a fte r  its m an u factu re).

32, D istillin g , con cen tra tin g , eva p ora tin g , and con den sin g
liqu id s , (e x c e p t i n g  S team -en gine condensers).

33, D ra ins and sewers.
34, D rying.
35, D y n a m o-e lectr ic  gen era tors  and m otors , ( in c lu d in g

F ric t io n a l and influence m ach in es, m agn ets, and 
th e  like).

36, E le ctr ic ity , C on du ctin g  an d  insu lating .
37, E le ctr ic ity , M easu rin g  and testing.
33, E le ctr ic ity , R egu la tin g  an d  d istribu tin g .
39, E lectric  lam ps an d  furnaces.
40, E lectr ic  te legrap h s and téléphonés.
41, E lectro lys is , ( i n c l u d i n g  E lectro -d ep osition  a n d  E lectro-

n lating).
42, F a brics , D ressing and fin ishing w oven  and m a n u fa c-

tu r in g  fe lted . (i n c l u d i n g  F o ld in g , W in d in g , M easur- 
in g , a n d  P ack ing).

43, F asten ings, Dress, ( i n c l u d i n g  Jew ellery).
44, F aten ings, L ock , la tch , b o it , and o th er , ( in c lu d in g

S afes and strong-room s).
45, F en cing . tre llis , and w ire netting.
46, F ilte r in g  and otherw ise  p u r ify in g  liqu ids.
47, P ire, E x tin ction  and p réven tion  of.
48, F ish  and fishing.
49, F ood  p rép a ra tion s  and food-preserv in g .

50, Fuel, M an u factu re  of.
51, F u rn aces and k ilns, ( i n c h i d i n g  B low pipes and blow -

p ip e  b u rn ers ; S m iths ’  fo rg es  and r iv e t k eartk s ; 
a n d  S m oke and fu m es, T reating ).

52, F u rn itu re  and upholstery .
53, G a lva n ic  batteries.
54, Gas d istribu tion .
55, G as m an u factu re .
56, Glass.
57, G overnors, S peed -regu latin g , fo r  eng ines and

m ach in ery .
58, G ra in  an d  seeds, T rea tin g , ( i n c l u d i n g  F lou r  and m eal).
59, G rind ing , cru sh in g , p u lveriz in g , and th e  like.
60, G rin d in g  o r  a b ra d in g . an d  burn ish ing .
61, H and too ls  and bcn ch es fo r  th e  use o f  m étal, w ood ,

and ston e  w orkers.
62, H arness an d  sadd lery .
63, H ats and o th er  head coverings.
64, H eating , (e x c e p t i n g  F u rn aces an d  k iln s ; a n d  Stoves,

ranges, and fireplaces).
65, H inges, h in g e -jo in ts , an d  d o o r  an d  gâ te  fu rn itu re

and accessories, (e x c e p t i n g  F asten ings, L ock , latch , 
bo it , and other).

6 6 ,  H ollow -w are, ( in c h id in g  B uckets, P ans, K ettles, Sauce-
pans, a n d  W ater-cans).

67, H orseshoes.
6 8 , H y d ra u lic  engineering.
69, H y d ra u lic  in a ch in e ry  and ap p aratu s , ( e x c e p t i n g

P u m p s and o th e r  m eans f o r  ra is in g  and fo rc in g  
liqu ids).

70, India^rubber and gu tta -p ereba , (i n c l u d i n g  P la stic  com 
p os ition s  a n d  M ateria ls  o f  con stru ctive  u tility , 
o th e r  th a n  m étal s an d  stone).

71, In je c to r s  an d  e je c to rs .
72, Iro n  and Steel m anufacture.
73, L abels, badges, co in s , tok en s an d  tickets.
74, L ace-m ak in g , k n ittin g , n ettin g , b ra id in g , an d  p la itin g .
75, L am ps, can d lestick s, gasa liers , and o th e r  iilu m in at-

in g -ap p aratu s , ( e x c e p t i n g  E lectr ic  lam ps).
76, L ea th er, ( i n c l u d i n g  T rea tm en t o f  liides  and skins). i
77, L ife -sav in g , (M arin e), and sw im m in g an d  ba th in g

appliances.
78, L ift in g , h a u lin g , and lo a d in g , ( i n c l u d i n g  L ow ering ,

w ind ing , and u n loadin g).
79, L o co m o tiv e s  and m o to r  veh icles fo r  road  and rail,

( i n c l u d i n g  P o rta b le  and sem i-p ortab le  engines).
80, M echanism  an d  m ill gearin g .
81, M edicine, su rgery , and dentistry.
82, M etals an d  a lloy s , ( e x c e p t i n g  Iron  and Steel m an u 

fa ctu re ).
83, M etals, C u ttin g  an d  w ork ing.
84, M ilk in g , ch u rn in g , and cheese-m aking.
85, M in ing , q u a rry in g , tu n n ellin g , and w ell-sinking.
8 6 , M ix in g  and a g ita tin g  m ach in es  and ap p lian ces ,

( e x c e p t i n g  C en trifu ga l m ach in es  and ap paratu s).
87, M ou ld in g  p la s tic  and pow dered  substances, ( i n c lu d i n g

B rick s, b u ild in g  and p a v in g  b lock s, and tiles , a n d  
P ottery ).

8 8 , M usic and m u sica l instrum ents.
89, N ails , r ivets, bo its  an d  nuts, screw s, and like

fasten ings.
90, N o n -m e ta llic  élém ents.
91, O ils, fa ts , lu b rica n ts , can d ies , and soaps.
92, O rdnauce an d  m a ch in e  guns.
93, O rnam enting.
94, P a ck in g  and b a lin g  goods.
95, P a in ts, co lo u rs , and varn ishes.
96, P aper, p a steb oa rd , and pap ier m âché.
97, P h ilosop h ica l instru m en ts, ( i n c l u d i n g  O ptical,

n a u tica l, su rvey in g , m a th em atica l, an d  m étéoro 
log ies  1 instrum ents).

98, P h otograp h y .
99, P ipes, tubes, an d  hose.

100, P rin tin g , L etterpress and lith ogra p h ie
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101,
102,

LIST OF CLASSES

103,
104,
105,
106,

107,
108, 
1W. 
110,

111.
112.
113,
114,
115,
116,

Prir; in g  o th er  th an  letterpress o r  lith og ra p h ie . 
P um ps and o th er  m eans fo r  ra is in g  an d  fo rc in g  

li  u ids, (e x c e p t i n g  R o ta ry  Pum ps).
R a ilw a y  and tra m w a y  veh icles.
R a ilw a y s  and tram w ays.
R a ilw a y  sign a is  an d  com m n n icatin g -ap p aratu s. 
R eg isterin g , in d ica tin g , m easu rin g , and ca lcu la tin g , 

( e x c e p t i n g  S ign a llin g  and in d ica tin g  by  signais). 
R oa d s and ways.
R oad  vehicles.
R opes and cords.
R o ta ry  engines, p u m ps, b low ers, exh austers , and 

m eters.
Sew age, T rea tm en t o f ,  (i n c l u d i n g  M anure).
Sew ing and em b ro id erin g  
Ships, boats, and ra fts , D iv. I.
-------------------------------------------- D iv. I I .
-------------------------------------------- D iv. I I I .

117,
118,

S h op , public-liou se , an d  w arehouse fittings and 
accessories.

119.
120,

121,
122,

123,
324,
125,

126,
127,
128,
129.
130.
131.
132.
133.

134,
135,
136,
137,
138,

139,
140.
141,
142.
143.
144,

145.
146.

S iftin g  and separating.
S ign a llin g  and in d ica tin g  b y  s ignais, ( e x c e p t i n g  R a il

w ay  sign a is  and com m u n ica tin g -ap p ara tu s).
Sm all-arm s.
S pinn ing , ( i n c l u d i n g  tlie  p rép a ra tion  o f  fibrous 

m ateria ls  a n d  th e  d ou b lin g  o f  y a rn s  and threads).
S tarch , gu m , size, g lu e , an d  o th e r  stiflen ing and 

adhesive m ateria ls .
Steam -engines, ( i n c l u d i n g  D eta ils  com m on  to  fluid- 

pressure engines gen era lly ).
Steam  gen era tors , ( e x c e p t i n g  Furnaces).
S tone, m arb le , an d  th e  lik e , C utting an d  w orking.
S top p erin g  and b o ttlin g , ( i n c l u d i n g  B ottles , ja r s , and 

lik e  vesseîs).
S toves, ranges, an d  fireplaces.
Sugar.
T a b le  a rtic le s  and app liances.
T ea . cofîee, c o co a , an d  lik e  beverages.
T ob acco .
T o ile t  an d  h a ird ress in g  a rtic les , an d  p erfu m ery .
T oy s , gam es, and exercises.
T run ks, p ortm a n teau x , lian d  an d  lik e  tra ve llin g  bags, 

bask ets , ham pers, and o th e r  w ickerw ork .
U m brellas, p a ra so ls , and w alking-sticks.
V a lves and cocks.
V eïocipedes.
V en tila tion .
W ash in g  and c lean in g  c loth es, d om estic  a r tic le s , and 

bu ild ings.
W atch es , d o c k s , and o th er  tim ekeepers.
W a te rp ro o f an d  s im ila r  fabrics.
W earin g-apparel.
W eav in g  and w oven fa b rics .
W eigh ing-apparatus.
W heels fo r  veh icles, ( e x c e p t i n g  w h e c l s  f o r  L o co m o 

tives  and tra m w a y  and tra c tio n  en g in es ; R a ilw ay  
and tra m w a y  veh ic les ; a n d  T oys).

W ood  and w ood -w ork in g  m ach in ery .
W riting-instrum ents an d  sta tion ery , and w riting - 

accessories, ( i n c l u d i n g  E d u cation a l app lian ces).

(B .)— Iiist  of C la sse s , 1 9 0 9  to 1 9 2 5  
(3  periods a s  above).

1 (i). C h em ical processes an d  apparatus.
1  (ii), In o rg a n ic  com p ou n d s  o th er  th an  m eta llic  oxides, 

h y d ra tes , oxy a c id s , and sa lts , ( i n c lu d i n g  A lkali 
m a n u fa ctu re  a n d  C yanogen  com pounds).

1 (iii), O xides, h y d ra tes , o x y a c id s , and salts, M etallic ,
( o t h e r  t h a n  A lk a li m a n u fa ctu re  a n d  C yanogen  

com pounds).
2 (i), A cetylene.
2 (ii), C ellu lose , N on-fibrous, and ce llu lose  dérivatives, 

( i n c lu d i n g  A rtific ia l filam ents, sheets, an d  th e  lik e  
co n ta in in g  sam e).

2 (iii), D yes and h y d roca rb on s  and h e te ro cy c lic  c o m 
pou n ds and th e ir  su bstitu tion  dérivatives .

3 (i), A d vertis in g  an d  d isp la y in g  ap p aratu s , M ovin g  and
cliang ing.

3 (ii) , A d v ertis in g  and d isp la y in g  o th e r  th an  b y  m ov in g  
and ch a n g in g  ap p aratu s .

4, A eron au tics . .
5 (i), F a rm y a rd  and lik e  ap p lian ces , ( o t h e r  t h a n  H ousing 

an d  feed in g  an im ais).
5 (ii) , H ou sin g  an d  feed in g  an im ais , ( o t h e r  t h a n  ChalT

and vegetab le  cutters).
6 (i), C u ltiva tin g  im plem en ts and System s.
6  ( ii) , G arden ing and lik e  ap p lian ces , ( i n c l u d i n g  M iscel- 

lan eou s a g r icu ltu ra l app liances).
6  (iii), H arvestin g  app liances.
7 (i). C om b u stion -p rod u ct and h ot-a ir  engines.
7 (ii), In tern a l-com bu stion  engines. A rran gem en t and 

d isp os ition  o f  p a rts  o f .  ( i n c l u d i n g  C on stru ction  o f  
parts  p e cu lia r  t o  in tern a l-com bu stion  engines).

7 (iii), In tern a l-com b u stion  engines, C arburetting -appa - 
ratus, vaporizers , and h eaters  for.

7 (iv ), In tern a l-com bu stion  engines, Ig n it in g  in.
7 (v), In tepn a l-com bu stion  en g in es, S ta rtin g , stopping , 

and reversing.
7 (v i), In tern a l-com bu stion  engines. V a lves an d  valve

gea r fo r , ( i n c l u d i n g  O th er m eans an d  m eth od s fo r  
regu la tin g  and co n tro llin g  in tern a l-com bu stion
engines).

8  (i). A ir  and gases, C om pressing, exh au stin g , and
m oving , ( i n c l u d i n g  B ellow s a n d  V a cu u m  an d  like 

du stin g  an d  c le a n in g  ap paratu s).
8  (ii), A ir  an d  gases, T rea tiu g  oth erw ise  th a n  b y  com 

pressing, exh au stin g , an d  m oving.
9 (i), A m m u n ition  and a m m u n ition  réceptacles.
9 (ii) , T orp ed oes, explosives, and p yrotech n ies .

10, A n im a l-p ow er eng ines and m isce ilan eou s m otors .
11, A rtis ts ’  in stru m en ts and m ateria ls.
12 (i), B ea rin gs  an d  bearing-surfaces.
1 2  (ii), L u b r ica tin g  passages, chann els, réservoirs , and 

bath s, an d  lu b r ica tin g  cans.
1 2  (iii), L u b r ica to rs  an d  lu b r ica t in g  bearin g -su rfaces, 

( o t h e r  t h a n  L u b r ica tin g  passages, chann els, réser
vo irs , an d  baths).

13, B ells , gon gs, fogh orn s, sirens, and w histles.
14 (i), A era tin g  liqu id s , an d  gazogènes, seltzogenes, and 

siphon  bottles.
14 (ii), B everages, m a lt  P rodu cts, an d  organ ized  ferm ents.

( o t h e r  t h a n  A era tin g  beverages).
15 (i), D ye in g  and otherw ise  trea tin g  textiles, textile

m ateria ls , an d  the lik e  w ith  liq u id s  and gases, 
A p p a ra tu s  fo r , ( i n c l u d i n g  B lea ch in g  an d  w ash ing. 
P rocesses and m ateria ls  for).

15 (ii), D yein g , P rocesses and m ateria ls  for.
16, B ooks, m erca n tile  fo rm s, and th e  like.
17 (i). B oots  and shoes, A p p a ra tu s  f o r  m a k in g  an d  re- 

p a irin g .
17 (ii). B oots  an d  shoes. C on stru ction  of.
17 ( i i i ) . B oots  and shoes. P ro te c to rs  an d  trees an d  other 

a ccessories  for.
18. B oxes and cases.
19, B ru sh in g  an d  sweeping.
2 0  (i). B u ild in gs  and stru ctu res, K in d s  o r  ty p e s  of.
20 (ii) . B u ild in gs  and stru ctu res, M isceilaneou s acces

sories and d eta ils  a p p lica b le  gen era lly  to.
20 (iii), D oors and Windows and their accessories.
20 (iv ), F loors , ro o fs , w alls, an d  ceilings.
2 1 , Casks and barrels .
2 2 , Cem ents an d  lik e  com position s.
23, C en trifu ga l m ach in es  an d  ap p aratu s , ( o t h e r  t h a n

C en trifu ga l fa n s , pum ps, and reels).
24, Chains, ch a in  cab les , shack les, and swivels.
25, C h im n eys an d  flues, ( i n c l u d i n g  V en tila tin g -sh a ft  tops).
26, C losets. u rin a is , bath s, la v a tories , an d  lik e  sa n ita ry

appliances.
27, C oin -freed  a p p a ra tu s  and th e  like.
28 (i), B read-m akin g, con fe ct io n e ry , an d  cook in g -ap p li- 

ances.
28 (ii), K itch en  and lik e  a p p lian ces  o th er  th a n  cook in g - 

appliances.
29, C oolin g  and ice-m ak ing , ( i n c l u d i n g  R é fr ig é ra  tors  a n d

Ice -stor in  g).
30, C utlery.
31 (i), C u ttin g  and severing  m ach in es  f o r  p ap er , leather, 

fa b r ics , and the like.
31 (ii) , P u n ch in g  and p e r fo ra t in g  m ach in es  an d  h an d  too ls  

fo r  cu ttin g , p u n ch in g , p e r fo ra tin g , and tearin g  
paper, lea th er, fa b r ics , and th e  like.

32, D ist illin g  and eva p ora tin g  liqu id s , ( i n c l u d i n g  Condens-
in g  vapou rs a n d  C rysta lliz in g).

33, D ra ins an d  sewers.
34 (i), D ry in g  gases, c loth es, and m ateria ls  in  lon g  lengths. 
34 (ii), D ry in g  System s an d  ap p a ra tu s , ( o t h e r  t h a n  D ry in g  

gases, c loth es, and m a ter ia ls  in  lon g  lengths).
35, D y n a m o-e lectr ic  gen era tors  and m otors , ( i n c lu d i n g

F ric t io n a l and influence m ach in es, m agn ets, and the 
like).

36, E le ctr ic ity , C on du ctin g  and insu lating.
37, E le ctr ic ity , M easuring and testin g , ( i n c l u d i n g  E lectric

résistan ces and inductances).
38 (i), E le c tr ic  cou p lin gs , and cu t-ou ts  o th e r  th a n  electro- 

m agn etic  an d  therm al.
38 (ii) , E lectr ic  cu rren ts , C on vertin g  an d  tra n s form in g  

o th er  th an  b y  ro ta ry  con verters  and ro ta ry  trans- 
fo rm ers , and condensers.

38 (iii), E lectr ic  m otor  co n tro l System s an d  rnotor and 
lik e  con tro llers .

38 (iv ), E le c tr ic  su p p ly  and transm ission  System s and 
ap p ara tu s  n o t  otherw ise  p rov id ed  for.

38 (v), E lectr ic  sw itches and e lectrom a g n etic  and therm al
cu t-ou ts , ( o t h e r  t h a n  M otor an d  lik e  con trollers).

39 (i), E lectr ic  lam ps. A rc  an d  m candescent-arc, and
vacuum  or  low -pressure ap p ara tu s  f o r  e le c tr ic  d is
ch a rges  th rou gh  gases o r  vapours.

39 (ii) . E lectr ic  lam ps. Incandescent.



LIST OF CLASSES

3 9  (iii), H eatin g  by  e le c tr ic ity , ( in c lu d in g  E le c tr ic  fu rn a ces
and ovens).

40 (i), E lectr ic  signalling: System s and ap p a ra tu s , (o t h e r
t h a n  T elegraphs a n d  Téléphonés).

40 (ii), P h on ograp h s, g ram op h on es, an d  lik e  sound trans- 
m ittin g  an d  rep rod u cin g  instrum ents.

40 (iii). T elegrap h s, E lectric.
40 (iv). Téléphonés an d  té léphoné Systems an d  ap p aratu s , 

E lectric.
4 0  (v), W ireless s ign a llin g  and con tro llin g .
41, E lectrolysis, ( i n c l u d i n g  E lectrod ep os ition  a n d  E lectro- 

p lating).
42 (i), F a brics , F in ish in g  an d  dressing.
42 (ii), F a brics , T rea tin g  oth erw ise  th an  b y  fin ishing and

dressing.
4 3  Fasten ings, Dress, (c o m p r i s i n g  B uck les, B uttons,

Jew ellery , a n d  c e r t a i n  o t h e r  f a s t e n i n g s  s p e c i a l l y  
a p p l i c a b l e  t o  w e a r i n g - a p p a r e l ) .

44 Fastenings, L ock , la tch , b o it , and o th er , (i n c l u d i n g
Safes an d  strongroom s).

45, Fencing, tre llis , and w ire-netting.
46. F ilterin g  and otherw ise  p u r ify in g  liq u id a
4 7 ’ (i), F ire-escapes and fire and tem p éra tu re  a larm s.
47 (ii), F ire -extin gu ish in g  an d  fire p reven tin g  an d  m ini- 

m izing.
48, Fish and fisliing.
49, F ood  p rép a ra tion s , food -preserv in g , and th e  like.
5ûi Fuel, M a n u fa ctu re  of.
51 (i), F u rn aces and k ilns. C om bu stion  ap p ara tu s  o f, 

(i n c l u d i n g  D eta ils  in  con n ection  therew ith).
51 (ii), F u rn aces and k ilns fo r  a p p ly in g  and u tiliz in g  heat

o f  com bu stion , (o t h e r  t h a n  C om bu stion  ap paratu s 
and d eta ils  in  con n ection  therew ith ).

52 (i), F u rn itu re , F ittin gs and d eta ils  a p p lica b le  gen era lly
to , an d  a r t ic le s  o f  fu rn itu re  n ot oth erw ise  provided  
for.

52 (ii), F u rn itu re  f o r  s itt in g  and ly in g  upon.
52 (iii). T ab les, desks, an d  le a f  tu rn ers  and holders.
52 (iv ), U p h olstery , w all fu rn itu re , screens, and look in g-

glasses.
5 2  (v), W in d ow , s ta ir , and lik e  fu rn itu re , b ra ck ets , ra cks, 

and stands. (i n c l u d i n g  A n tim acassars  a n d  T ab le  
and lik e  covers).

53, G a lvan ic batteries.
54. G as d istribu tion .
55 (i), C ok in g  an d  gas-producers.
55 (ii), Gas m a n u fa c tu re  o th er  th an  gas-p rod u cers  and

retorts.
56, Glass.
57, G overnors, S peed -regu latin g , fo r  eng ines and

m ach in ery .
58, G ra in  and seeds, T rea tin g , (i n c l u d i n g  F lou r  an d  m eal).
59, G rind ing , crurdiing, p u lveriz in g , and th e  like.
60, G rin d in g  o r  a b ra d in g , and burn ish ing .
61 (i), Ilan d -too l, brush , m op , and lik e  handles.
61 (ii), H and too ls , (o t h e r  t h a n  W renclies an d  bo it, n a il, 

screw , and lik e  in sertin g  an d  e x tra c tin g  to o ls  a n d  
B orin g  an d  d r illin g  tools).

61 (iii), W renches an d  b o it , n a il, screw , and lik e  m sertm g 
and e x tra ctin g  tools.

6 2 , ffa rn ess  and saddlery.
63. H ats and o th er  h ead  coverings.
64 (i), H eatin g  liq u id s  and gases.
64 (ii) , H eating System s an d  ap p aratu s , (o t h e r  t h a n  H eat

ing  liq u id s  and gases a n d  S u r fa ce  a p p a ra tu s  fo r  
effecting tra n s fe r  o f  heat).

64 (iii), S u rfa ce  ap p ara tu s  Tor effecting  tra n sfer  o f  bea t,
(o t h e r  t h a n  A p p a ra tu s  in  w hich  th e  h e a t  is trans- 
fe rred  fro m  p rod u cts  o f  com bu stion ).

65 (i), D oor and gâ te  op eratin g -an p lian ces , fu rn itu re , and
accessories, (o t h e r  t h a n  F asten in gs, L ock , la tch , 
b o it , an d  o th e r  a n d  IIinge3 an d  p ivots).

65 (ii) , H inges and pivots.
6 6 , H ollow -w are, ( i n c l u d i n g  B uckets, Pans, K ettles,

S au cepan s, a n d  W ater  cans).
67, H orseshoes.
6 8  (i), E x cava tin g  earth  and rock , boom s, b u oy s , canals 

and rivers. fe rr ie s , and w ater supply .
6 8  (ii), S u ba qu eou s bu ild in gs an d  stru ctu res, d iv in g , and

ra is in g  sunken sh ips and ob je cts .
69 (i), H y d ra u lic  ap paratu s n o t  otherw ise  p rov id ed  for.
69 (ii) , H yd ra u lic  presses, m eters, m otors , an d  like

a p p a ra tu s  fo r  use w ith  h ig b  pressures.
69 (iii), S p ray -p rod u cers  and liq u id -d istr ib u tin g  sprink lers 

and nozzles.
70, In d ia ru b b e r  and gu ttap erch a , ( i n c l u d i n g  P la stic  com 

p osition s  a n d  M ateria ls  o f  con stru ctiv e  u t i l ity  other 
th a n  m éta l s and stone).

71, In jecton s  and e jectors.
72, Iro n  and steel m an u factu re .
73, Labels, badges, co ins, tokens, and tickets.
74 (i), B ra id  an d  bra id in g -m ach in es , croch et, la ce  an d  lace- 

m ak in g , an d  n et-m ak in g  m ach ines.
74 (ii), K n ittin g  and k n itted  fa b rics .
75 (i), B u rn ers an d  bu rn er  fittings.
75 (ii) , L a m p  ch im n eys, g lobes, lenses. shades, reflectors, 

an d  sm u t-catcliers, and ho ’ dors th erefor.
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75 (iii), L am ps fo r  lig h tin g  and heating . D éta ils and acces
sories a p p lica b le  gen era lly  to , ( in c lu d in g  L igh tin g  
burners, p ip es, c iga rs , an d  th e  like).

75 (iv ), L am ps f o r  ligh tin g  an d  h eatin g , K inds o r  typ es  o f, 
( i n c l u d i n g  L ig h tin g , System s o f).

76, L eath er, (i n c l u d i n g  T rea tm en t o f  h ides and skins).
77, L ife -sav in g , (M arine), and sw im m in g and ba th in g

appliances.
78 (i), C on veyers and e leva tors  fo r  d ea lin g  con tin u ou sly  

w ith a rtic le s  and m a ter ia ls  in  bulk.
78 (ii). L ift in g , low erin g , and h a u lin g  n ot oth erw ise  p ro 

v ided  for.
78 (iii). L ifts , h o ists, an d  ja ck s .
78 (iv), L oa d in g  an d  u n loa d in g , (i n c l u d i n g  T r a n s p o r te r  

and crânes).
78 (v), W in d in g  and p a y in g -ou t ap p ara tu s  fo r  liftin g ,

low erin g , an d  h a u lin g , (i n c l u d i n g  P u lley -b lock s  and 
th e  like).

79 (i). L o co m o tiv e s  an d  tra m w a y , tra ctio n , p o rta b le , and
sem i-p ortab le  engines.

79 (ii) , M otor veh icles. A rra n g em en t and d isp os ition  o f  
d r iv in g , tran sm ission , b a la n ce , and reversing 
gea rin g  on.

79 (iii), M otor  veh icles . A rran gem en t an d  d isp osition  o f  
p a rts  o f ,  n o t  otherw ise  p rov id ed  fo r , ( i n c l u d i n g  
C on stru ction  o f  parts  p e cu lia r  t o  m o to r  veh icles).

79 (iv), M otor veh icles, F ram es and u n d erca rria ge  w ork  o f.
79 (v), M otor veh icles  an d  locom otiv es , S teering an d  con 

trollin g .
80 (i), G earing , B elt, rop e , ch a in , too th ed , and fr ic t io n ,

an d  gea rin g  fo r  con vertin g  an d  lon v e y in g  rotary  
o r  re c ip ro ca tin g  m otion .

80 (ii) , G earing, V ariab le -sp eed , d ifferential, an d  reversing, 
and fo r  stop p in g  an d  startin g , an d  sh a ftin g  an d  its 
accessories.

80 (iii), L in k-w ork , ca m s an d  tappets, an d  ra tch e t  and 
screw -and-nut gearin g .

80 (iv ), M echanism  n o t  otherw ise  p rov id ed  for.
81 (i), D is in fectin g  an d  d eod oriz in g , an d  m ed ica l an d  lik e

p réparations.
81 (ii). M edica l, su rg ica l, and dental appliances.
82 (i), M etals, E x tra ctin g  and re lin icg , and a lloys.
82 (ii) , W ash in g  g ra n u la r , p ow dered , an d  like m ateria ls ,

an d  a m a lg a m a tin g , c lean in g , coa tin g , and granu- 
la t in g  m etals.

83 (i), C asting  and m ou ld in g  m etals.
83 (ii) . M étal a rtic le s  an d  fo rm s . C om bin ation  ap p ara tu s  

and processes sp ec ia lly  d esigned  fo r  p ro d u cin g  and 
treating .

83 (iii), M etals, Cutting.
83 (iv ), M etals, W ork ing .
84, M ilk ing , bu tter-m ak in g , and cheese-m aking.
85, M in ing , q u a rry in g , tu n n ellin g , and w ell-sinking.
8 6 , M ixing and a g ita tin g  m ach in es  an d  appliances.
87 (i). B rick s, b u ild in g  and p av in g  b lock s , slabs, tiles, 

and p ottery .
87 (ii), M ou ld in g  p la s tic  and pow dered  substances, ( in c l u d 

in g  C asting  substances o th e r  th a n  m etals a n d  
Presses, M echanical).

8 8  (i). M usica l instru m en ts, A u tom atic .
8 8  ( ii) , M usic and m u sica l instru m en ts o th er  th an  auto-

m atic.
89 (i), B olts , studs, n u ts , w ashers, and rivets.
89 (ii), H ooks, nails, cotters , pins, Staples, w edges, and 

wood-screws.
89 (iii), N a ilin g  and sta p lin g  an d  w ire-stitchm g.
90, N on -m eta llic  élém ents.
91, O ils. fa ts , lu b r ica n ts , can d ies , and soaps.
92 (i), O rdnance and m ach in e-gu n  ca rr ia g es  an d  m ount- 

ings.
92 (ii), O rdnance an d  m a ch in e  guns.
93, O rn am enting . . A .. ,
94 (i), P a ck in g  an d  w rapp ing-u p  f o r  tra n s it  and storage, 

( i n c l u d i n g  B al ing ). . . .  _ _
94 (ii), P a p e r  bags, sacks, w rappers, and th e  lik e , ( in c lu d - 

’ in g  M ak ing envelopes).
95, P a in ts, p a in tin g , an d  th e  like.
96. P aper, p asteb oard , an d  p a p ie r  m âche.
97 (i), O ptica l Systems an d  apparatus.
97 (ii), S a rvey in g , n a v ig a tion a l, an d  a stron om ica l m stru -

97 (iii)  T lierm om eters , m eteoro log ica l and m ath em atica l
instru m en ts, and m isce ilan eou s p h ilosop h ica l in 
strum ents.

98 (i), P h otog ra p h ie  ca m éra s  and a u x ilia ry  ap p ara tu s
th e re fo r . .  . ..

98 (ii), P h otog ra p h ie  processes and ap p ara tu s  o th e r  than
fo r  ta k in g  p h otograp h s , ( i n c l u d i n g  P h otog ra p h ie  
p la tes, film s, and papers). „

99 (i). P ip es  and tubes, J o in ts  and co u p lm g s  fo r , ( i n c lu d i n g
J o in ts  f o r  tu b u la r  fra m ew ork  a n d  l i k e  W ire  and 
rod  cou p lin gs  an d  jo in ts).

99 (ii) . P ipes, tubes, an d  hose, (o t h e r  t h a n  J o in ts  and 
cou p lin gs  for).

1 0 0  (i), F eed in g  and d e liverin g  w ebs and sheets.
1 0 0  (ii), P r in tin g  processes and ap p aratu s , (o t h e r  t h a n  T yp e  

settin g  and com posin g ).
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100 i i i  , lprpe in ak in g , setting , a iu l com p osin g , (i n c l u d i n g  
ityp e-bar-m a k in g  m achines).

100 (iv), T y p ew rite rs  and lik e  m ach ines.
102 (i), P u m ps, R ecip roca tin g , fo r  liqu ida , ( i n c l u d i n g  Steam - 

engine a ir-pu m p s a n d  C om bm ed  pum ps f o r  liqu ids 
and gases).

102 (ii), W a te r  and o th er  liq u id s . and sem i-liqu ids. R aising
and fo r c in g  oth erw ise  th an  b y  pumps.

103 (i), B rak es an d  retard in g-apparatu s.
103 (ii) . R a il an d  road  veh icles. D eta ils  a p p lica b le  gener- 

a lly  to.
103 (iii), R a ilw a y  and tra m w a y  veh icles, A ccessories for. 
103 (iv ), R a ilw a y  an d  tra m w a y  veh icles, B od y  d eta ils  and 

k inds o r  typ es  o f.
103 (v), R a ilw ay  and tra m w a y  veh icles, D ra u gh t, cou p lin g . 

an d  buffing a p p lian ces  for.
103 (v i), R a ilw ay  and tra m w a y  veh icles, ü n d e rca rr ia g e  and

u n d erfra m e d eta ils  o f.
104 ( i) , R a ilw a y  and tra m w a y  crossin gs an d  poin ts  and

sw itches.
104 (ii), R a ilw a y  an d  tramway p erm an en t w ay  o th e r  than 

cross in gs  and p o in ts  and sw itches, and ra ilw a y  and 
tra m w a y  Systems o th e r  than  e lectric .

104 (iii), R a ilw ays  an d  tra m w a y s, E lectr ic . (i n c l u d i n g  
E lectr ic  tra ction ).

105, R a ilw a y  sign a is  an d  com m u n ica tin g -ap p ara tu s.
106 (i). C a lcu lâ tin g , cou n tin g , and cash -reg isterin g  

a p  p a ra  tu  s.
106 (ii) , D yn am om eters, gauges. m easu res o f  len g th , stearn- 

en g in c and lik e  in d ica tors , and testing-apparatus- 
106 (iii), Rares and ad m ission -fees  ch eck in g , révolu tion  and 

speed in d ica tors , an d  odom eters.
106 (iv ), In d ica tin g , re cord in g , an d  reg isterin g  ap paratu s 

n ot oth erw ise  p rov id ed  for.
1 0 6  (v), M easured qu an tities  de liverin g , m easu res o f  capa- 

c ity ,  and sam p lin g  liqu ids.
107, R o a d s  and ways.
108 (i), R oa d  veh icles, B o d y  d eta ils  an d  k inds o r  ty p e s  of. 
108 (ii) , R oa d  veh icles, ü n d e rca rr ia g e  deta ils  an d  draugh t 

a p p lian ces  for.
108 (iii), S prings and v ib ra tion -d am p ers.
109, R op es  and cords.
110 ( i) , C en trifu ga l an d  screw  fa n s  and pum ps.
110 (ii) , R o ta ry  engines, pum ps, b low ers, exhausters, and 

m eters , (i n c l u d i n g  R o ta r y  p u m p  plant).
110 (iii), T u rb in es  an d  réaction w h eels  and m o to r  pow er 

p lant.
111, Sew age, T reatm en t o f ,  (i n c l u d i n o  M anure).
112, Sew ing and em broid erin g .
113 (i), S h ip  and b o a t  fittings an d  accessories, an d  pon- 

to o n s  an d  ra fts .
113 (ii) , Sh ips an d  boats, K in d s  o r  ty p e s  an d  stru ctu ra l 

d eta ils  of.
114, Ships, boa ts , and ra fts , P rop e llin g , steering , and

m anœ uvring.
115, Ships, boa ts , and ra fts , R ig g in g , sails, and spars fo r .

(i n c l u d i n o  B o a t  ra is in g , low erin g , and d isen gag in g  
gear).

116, Shop , p u b lich ou se , and w arehouse fittings and acces
sories.

117, S iftin g  and separatin g .
118 (i), In d ica to rs  and b u rg la r  an d  lik e  a larm s.
118 (ii) . S ignais, ( i n c l u d i n o  M arine signais).
119, Sm allarm s.
120 (i), S p inn ing , P rép a ra tion  o f  fibrous m ateria ls  for, 

(i n c l u d i n o  O bta in ing , op en in g , ca rd in g , an d  like 
trea tm en t o f  fibres in  gen era l).

120 (ii) , S p inn ing , tw istin g , and w in d in g  y a rn s  and threads, 
(i n c l u d i n o  W in d in g  co rd s . w ire , and th e  like).

120 (iii), Y arn s and th read s and m isce llan eou s sp in n ing 
accessories  and processes an d  trea tm en t o f  fibres. 

121, S tarch , gu m , sise, g lu e , an d  o th e r  stifîen ing an d  adhe- 
sive m ateria ls.

122 (i), E n gine and lik e  cy lin d ers . con n ectin g -rod s, cross- 
heads and gu ides, flyw heels, p iston -rods, and 
pistons.

122 (ii) , S team -engine d istr ib u tin g  and exp an sion  valves and 
valve g e a r  an d  va lve -actu a tin g  arran gem en ts there- 
for.

122 (i i i ) . Steam  engir.e3 , K inds o r  typ es  o f  an d  d eta ils  not 
oth erw ise  p rov id ed  fo r ,  ( i n c l u d i n o  S team  and other 
flu id-pressure hainraers an d  presses). *

122 (iv ), S team  engines, lie g u la tin g  o r  con tro llin g , sta rtin g , 
stopp in g , and reversing.

122 (v), Stufling-boxes and su bstitu tes  th e re fo r , (in c lu d in g
P a ck in g  th ere for).

123 (i), L iqu id -level regu la tin g , in d ica tin g , and reg isterin g ,
in cru sta tion  an d  co rro s io n  p reven tin g  and rem ov- 
ing, an d  d oor  lid s  an d  covers  fo r  resistin g  fluid 
pressure.

123 (ii) , Steam  generators.
123 (i i i ) , S team  separa tors  an d  superheaters.
124, S tone. m arb le . an d  th e  lik e , C u ttin g  and w orking.
125 ( i) , B ottles, ja rs , and lik e  vessels, ( i n c l u d i n o  Non- 

re 'illab ié  b ottle , ja r s , and vessels).
125 (ii) , B ottles , ja rs , and lik e  vessels, F illin g , op en in g , and 

c losin g , ( o t h e r  t h a n  S toppera, lids, covers, and 
capsules).

125 (i i i ) . S toppera, lids, covers , and cap su les , B ottle , ja r ,  
and like.

126, S toves, ranges, and fire-places.
127, Sugar.
128, T a b le  a rtic le s  and app liances.
129, T ea , colTee, c o co a , an d  lik e  beverages.
130, T obacco .
131, T o ile t  an d  lia ird ress in g  a rtic le s , and p erfu m ery .
132 (i). A m usem ent and exerc is in g  a p p a ra tu s  o th e r  than  

gam es and toys.
132 (ii). Gaines.
132 (iii), Toys.
133, T run ks, p ortm an teau x , h  and and lik e  tra v e llin g  bags,

baskets, ham pers, and o th er  w icker-w ork.
134, U m brellas , parasols, an d  w a lk in gstick s.
135, V a lves an d  cocks.
136 (i). C ycle , ve lo c ij ede, an d  lik e  veh iclc  brak es, steering- 

m ech an ism . and m isce llan eou s accessories.
136 (ii) . C ycle . ve locip ed e , an d  lik e  veh icle  driv ing- 

m echan ism , ( i n c l u d i n g  H um an-pow er driv ing- 
m ecban ism  fo r  a o p a ra tu s  o th e r  th an  vehicles).

136 (i i i ) , C ycles, velocipedes, and lik e  veh icles, K inds o r  
typ es  and s tru ctu ra l d eta ils  of.

137, V en tila tion .
138 ( i) , W ash in g  and c lean in g  b u ild in g s  and d om estic  

a rtic le s  o th e r  th an  clothes an d  d ry  c lean in g  clothes 
and o th e r  a b sorb en t m ateria ls.

138 (ii) , W ash ing , m an g lin g  an d  w rin g in g , iron in g , and 
starch  ing  clothes.

139, W atclies, d o c k s , and o th er  tim ekeepers.
140, W a te rp ro o f and like fa b rics .
141, W earin g-apparel.
142 (i), b o o m s , D riv in g , reversing , s top p in g , and startin g .

and loom  shedding-raechanism  an d  p a ttern  cards. 
ch a in s , su rfaces , an d  th e  like.

142 (ii) , L oom s. K inds o r  typ es  o f ,  and d eta ils  n ot o th er
w ise p rov id ed  for.

142 (iii), L oom s, W eft su p p ly in g , in sertin g , beating-u p . 
cu ttin g , d ou b lin g , and tw istin g  in.

142 (iv), W oven fa b r ics  and a rtic le s , and w arpin g, leasing, 
b a llin g , an d  b ea m in g  y a rn s , ( i n c l u d i n g  P ile  fa b r ics  
a n d  F loor  coverings).

143, W eieh in g-apnaratus.
144 (i), W heels fo r  veh icles, ( .o th e r  t h a n  W heel tyres, 

P n eu m atic  and o th er  *e lastic, and rim s fo r  use 
th erew ith ).

144 (ii) , W heel tyres, P n eu m a tic  and o th er  e la stic , and
rim s fo r  use therew ith .

145 (i), W ood . C u tting , ( o t h e r  t h a n  Sawing).
145 (ii) , W ood , W ork in g , ( i n c l u d i n g  Saw ing).
146 (i), F ilin g  paper and lik e  sheets.
146 (ii) , S ta tion ery , w a fers  and seals, educational

ap p lian ces . and c ip h ers  an d  codes.
146 (i i i ) , W ritin g -in stru m en ts , ink , and réceptacles  fo r  

w ritin g  m ateria ls.

FIFTY YEARS SUBJECT INDEX, 1861-1910.
A subject index of ail complété spécifications for the period 1801-1910 is publishod in 271 volumes 

corresponding to the new sériés of Illustrated Abridgment Classes(List B above). To sonie extent the headings 
in the "F ifty  Years Subject Index” may be regarded merely as a compilation of the corresponding headings 
in the abridgment volumes, and, so far as this is the case, the Index may be used with the abridgments. But, 
generally speaking, the headings represent an improved and extended classification of matter, and it ma 
often be found more convenient to use the “  Fifty Years Subject Index' with the Spécifications, as the 
contents of the new Index headings will not always be found eolleeted in any one Abridgment Class.

For a continuation of the “  Fifty Years Subject Index,” the searcher should consult the Abridgme 
Volumes for the periods 1909-15 and 1916-20 and the annual and quarterly indexes from 1921 onwards.

The volumes are issued at sixpence each, post free.
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